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Lecture 107: Trisomy 13 (Patau Syndrome)

Cell biology e Visual revision edition — completes the trisomy trio (105-107)

COLOUR CODE USED THROUGHOUT THESE NOTES

T13 / PATAU TRANSLOCATION / NORMAL T18 (comparison) MOSAIC / ALERTS PALLIATIVE / CONTINUE

LEARNING OBJECTIVES — tick off as you go

[0 Know the epidemiology and cytogenetic forms of trisomy 13, including Robertsonian translocations.
[0 Recognise the combined test pattern and NIPT limitations.

O Identify the scan and newborn features, especially holoprosencephaly and polydactyly.

[0 Distinguish T13 from T18 and from other causes of holoprosencephaly.

[0 Counsel on prognosis, management options and recurrence.

1 Genetics

IN ONE LINE: Third commonest viable trisomy, defined by MIDLINE defects. Unlike T21 and T18, about one in
five cases is a Robertsonian translocation — so parental karyotypes matter.

Trisomy 13 genetics — translocation is far commoner than in T21 or T18

FREE TRISOMY ~75-80% TRANSLOCATION ~20% MOSAIC ~5%
fusion

47,XX,+13 / 47,XY,+13 46,XY,der(13;14) (q10;ql0),+13 mos 47,+13[n]/46[n]
maternal non-disjunction (mainly Robertsonian — usually 13;14 (commonest post-zygotic error / trisomy rescue
meiosis |); maternal age effect Robertsonian in the population, ~1 in 1000);

de novo or inherited

-+ recurrence ~1% (or age risk) —» carrier parent: LOW live-born T13 — milder, longer survival possible
risk (= 1-2%) but more MISCARRIAGE

- A J J
Patau 1960. Incidence ~1 in 10,000-16,000 live births (~1 in 5000 at 12 weeks — most lost in utero). Carriers: PND or PGT-SR; cascade testing.

Figure 1. Forms of trisomy 13.
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2 Antenatal Detection

Combined test patterns — T18: NT 1, BOTH PAPP-A and free B-hCG | | (T21: B-hCG T)

I 121 (Down's) I 718 (Edwards) N 713 (Patau)

normal (1 MoM)

relative level (MoM, schematic)

free B-hCG

T13/T18 combined detection ~95% (separate risk: = 1 in 150 = higher chance). NIPT ~97% for T18 — lower than T21 because of low fetal fraction (small placenta) and confined placental mosaleism.

Figure 2. Combined test patterns (from Lecture 106).

¢ Combined test: NT I, PAPP-A |, free B-hCG |, — same direction as T18; T13/T18 risk reported together (>
1in 150 = higher chance). NIPT detects ~90% of T13 — the lowest of the three, with more false positives
(placental mosaicism) — so always confirm invasively.

Ultrasound clues to trisomy 13 — 'midline + extra digits'

BRAIN SCALP

HOLOPROSENCEPHALY (alobar — lobar), CUTIS APLASIA (scalp skin defect)
microcephaly, NTD, agenesis of corpus callosum

FACE KIDNEYS + ABDOMEN
MIDLINE cleft lip/palate (often bilateral), ECHOGENIC / CYSTIC kidneys,
HYPOTELORISM, micro/anophthalmia, coloboma hydronephrosis; exomphalos
HEART (~80%) HANDS
VSD, ASD, dextrocardia, complex defects b U POSTAXIAL POLYDACTYLY (little-finger side)

— the key difference from T18

GROWTH + FLUID FEET
FGR (less severe than T18); polyhydramnios; polydactyly, ROCKER-BOTTOM feet
single umbilical artery; T NT early

Holoprosencephaly + midline facial cleft + heart defect + polydactyly = think T13 = offer QF-PCR / karyotype * array.

Figure 3. Scan clues.

MNEMONIC / MEMORY HOOK
'Patau = Polydactyly, Palate (midline cleft), Prosencephalon (holoprosencephaly)' — the three P's.
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3 Holoprosencephaly

Holoprosencephaly — failure of the forebrain to divide (the signature of T13)

'The face predicts the brain’

cyclopia, proboscis, ethmocephaly,
HYPOTELORISM, single nostril,
MIDLINE cleft lip/palate,

single central incisor

ALOBAR (most severe) SEMILOBAR LOBAR (mildest) NORMAL CAUSES
. . T . . - . T13 (commonest chromosomal), T18,
single ventricle, no midline; partial posterior nearly complete separation; two hemispheres, PR |

fused thalami separation absent septum pellucidum falx, two ventricles triploidy, 18p-/13q- » genes: SHH, ZIC2,

SIX3, TGIF1 » MATERNAL DIABETES =
alcohol & Smith-Lemli-Opitz

Normal karyotype + HPE — array, gene panel/exome (SHH etc.), check HbA1c; poor glycaemic control raises risk — pre-conception HbA1c < 48 mmol/mol (NICE), folic acid 5 mg.

Figure 4. Holoprosencephaly spectrum and causes.

4 Clinical Features and Comparison

At birth Features ‘

Head + face Holoprosencephaly, microcephaly, midline cleft lip/palate, hypotelorism,
micro/anophthalmia, coloboma, CUTIS APLASIA, low-set ears

Limbs POSTAXIAL polydactyly, overlapping fingers, rocker-bottom feet
Heart ~80% (VSD, ASD, dextrocardia); cystic/echogenic kidneys;

Organs . . .
omphalocele; cryptorchidism / uterine anomalies

Neuro Apnoea, seizures, profound intellectual disability; tone variable

T13 vs T18 — telling them apart

T13 — PATAU T18 — EDWARDS

Signature MIDLINE: holoprosencephaly, midline clefts clenched overlapping fingers, strawberry head
Digits POSTAXIAL POLYDACTYLY OVERLAPPING fingers, no extra digits

Skin / eyes cutis aplasia; micro/anophthalmia, hypotelorism short palpebral fissures

Kidneys echogenic / cystic horseshoe, hydronephrosis

FGR present, usually less severe early and SEVERE

Translocations ~20% (rob 13;14) ~2%

NIPT detection ~90% (lowest) ~97%

Survival median ~7-10 days median ~5-15 days

Both: NT T, PAPP-A |, free B-hCG | on the combined test; heart defects; rocker-battom feet; high in utero loss; ~90% die by 1 year.

Figure 5. T13 vs T18.
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The three common trisomies side by side

T21 — DOWN'S T18 — EDWARDS T13 — PATAU

Live-birth incidence ~1in 700-1000 ~1in 5000 (F > M 3:1) ~1in 10,000

Main meiotic error maternal meifosis | maternal meiosis |1 maternal meifosis |

Combined test NT T PAPP-A | B-hCG T NT T PAPP-A | | B-hCG | | NT T PAPP-A | B-hCG |

Hallmark features upslanting fissures, sa_ndal gap, clenched overlapping fingers, rocker HOLOFROSENCEPHA[V: midline clefts,
AVSD, duodenal atresia feet, strawberry head, exomphalos polydactyly, cutis aplasia

Tone HYPOTONIA HYPERTONIA variable

Heart defects ~40-50% (AVSD) > 90% (VSD, valves) ~80%

Survia -s0years P e

Figure 6. T21 vs T18 vs T13 (from Lecture 106).

5 Prognosis, Management and Recurrence

e Prognosis: median survival ~7-10 days; ~50% die in the first week, ~90% by a year (cardiorespiratory, central
apnoea, feeding). Longer survival mainly in mosaic or milder cases, with profound disability.

Counselling after a diagnosis — non-directive; both paths are legitimate

[ Confirmed T13 (QF-PCR / karyotype — form matters) ]

— —

/ \

[ CONTINUE pregnancy J [ END pregnancy (Ground E — no time limit) ]

+ MDT: fetal medicine, neonatal, PALLIATIVE care, hospice » earlier: medical (mifepristone + misoprostol) or surgical
+ agree monitoring level (often limited CTG / no CS for fetal reasons) « from 21'% wk: FETICIDE (KC) before induction (RCOG)

+ POLYHYDRAMNIOS — preterm labour risk; amnioreduction for symptoms » bereavement support, memory-making

« stillbirth risk high — prepare parents » offer post-mortem / placental histology

» BIRTH PLAN: comfort care vs intervention; vaginal birth usual;
Cs for maternal indications

[ AFTERWARDS: confirm karyotype » parents' karyotype if TRANSLOCATION (- PGT-SR / PND) » free T13 recurrence ~1% e genetics referral ]

Figure 7. Counselling pathway.

Situation Recurrence / action ‘
Free T13 ~1% (or age-related risk if higher); offer screening/NIPT or diagnostic testing
next time
Live-born T13 risk low (< 1-2%) but more miscarriage and recurrent loss;
Parent carries rob(13;14) healthy balanced-carrier children possible; offer PND or PGT-SR; cascade
testing
De novo translocation Low recurrence

Array/exome (SHH, ZIC2, SIX3, TGIF1); maternal diabetes, alcohol — optimise

HPE with normal karyotype .
glycaemic control before next pregnancy
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T13 = midline: holoprosencephaly + midline cleft + POSTAXIAL polydactyly + cutis aplasia; heart ~80%.
~20% are Robertsonian (usually 13;14) - karyotype both parents. NIPT is least reliable for T13 — confirm

invasively.

6 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

1in 10-16k ~1in 5000
Live births At 12 weeks
~90% ~80%

NIPT detection (lowest) Heart defects

HIGH-YIELD CHECKLIST

Combined: NT 1, PAPP-A {,, B-hCG { (like T18).
NIPT ~90% — lowest; confirm by CVS/amnio.

~50% die by 1 week, ~90% by 1 year.

I i I o o B R

Heart ~80%; echogenic/cystic kidneys; omphalocele.

Ground E or palliative birth plan — non-directive.

~1in 1000
rob(13;14) carriers

75-80 /20 / 5%

Free / transloc / mosaic

7-10 days ~1%

Median survival Recurrence (free)

Patau 1960; ~1 in 10,000-16,000 live births; maternal age effect.
75-80% free, ~20% Robertsonian (13;14), ~5% mosaic.

Holoprosencephaly (alobar = lobar); 'face predicts the brain'.

Midline cleft, hypotelorism, cutis aplasia, postaxial polydactyly.

[0 Translocation: parental karyotypes, PGT-SR; HPE + normal karyotype - SHH, diabetes.

Self-assessment — cover the right-hand column

Question

Commonest chromosomal cause of

holoprosencephaly?

Most severe form of holoprosencephaly?

Digit finding distinguishing T13 from T18?

Scalp finding in T13?

Combined test pattern?

Which common trisomy does NIPT detect least well?
Proportion due to translocation?

Embryo test for a rob(13;14) carrier?

Gene to test in non-chromosomal HPE?

Maternal condition linked to HPE?

© PIPADOR.co.uk

‘ Answer ‘

Trisomy 13

Alobar

Postaxial polydactyly

Cutis aplasia

NT 1, PAPP-A |, free B-hCG |
Trisomy 13

~20% (usually rob(13;14))
PGT-SR

SHH (also ZIC2, SIX3, TGIF1)

Diabetes (poor glycaemic control)
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