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Introduction
Twins



Since the dawn of time

 Monozygotic twins
 Krems-Wachtberg

grave, Danube’s left 
bank, currently Austria

 Upper Paleolithic
(-31 000)

Teschler-Nicola et al. 2020 Commun Biol. 3(1):650.



Twin types

Dizygotic Monozygotic

Shared DNA:

100% maternal
100% paternal

50% maternal
50% paternal



Twin types

Dizygotic Monozygotic Sesquizygotic

Shared DNA :

100% maternal
100% paternal

50% maternal
50% paternal

100%    maternal
50-78% paternal

Souter et al. 2007 Hum Genet.121(2):179–85.
Gabbett et al. 2019 NEJM 380(9):842–9.



McNamara et al. 2016. Am J Obstet Gynecol. 214(2):172–91. 

1-3 days
32%

4-8 days
64%

8-13 days
4%



Epidemiology
Twins

A long time ago 
in a galaxy far, 
far away....

Leia and 
Luc



Incidence 1/ 64 pregnancies (Bel 2022-23)
15,6/1000



Incidence
1/33 newborns (Bel 2022-23)
30,4/1000



Twinning: risk factors

Dizygotic
Superovulation
 Origine
 Maternal age
 ART
 Familial
 FSH
 Ovarian function genes

Monozygotic
Fragility of the ovule
 Maternal age
 ART
 (genetics)

 AD, AR, X-linked



Twinning worldwide

Monden 2021 Human Reproduction 36 (6) 1666–1673
Smits, Monden 2011 PLoS ONE 6(9): e25239

Bénin: 1/35 Vietnam: 1/162



Twin pregnancy incidence in France

Pison, Couvert 2004-6 Populations 59: 765-794



Twin pregnancy incidence in France 
related to maternal age

Pison, Couvert 2004-6 Populations 59: 765-794



General incidence: 15,6‰

Data from CEPIP and SPE for years  2022 -2023



Incidence without ART: 13,4‰

23% of twins from ART
7% of singletons from ART

Data from CEPIP and SPE for years  2022 -2023



Reimplantation and multiples

Wons et al. 2021 Human Reproduction Open 2021 (3) hoab026

 1  embryo
 2  embryos
 3  embryos
 >3 embryos

 Twins
 Triplets

The European IVF-Monitoring Consortium (EIM)
for the European Society of Human Reproduction and Embryology (ESHRE):
Data from 39 countries



Twin peaks ?

Human Multiple Births Database (2022). French Institute for Demographic Studies -
INED (distributor). Extracted from: https://www.twinbirths.org (04/11/2024).Monden et al 2021 Human Reproduction, Vol.36, No.6, pp. 1666–1673



Twin peaks ?

Human Multiple Births Database (2022). French Institute for Demographic Studies -
INED (distributor). Extracted from: https://www.twinbirths.org (04/11/2024).Monden et al 2021 Human Reproduction, Vol.36, No.6, pp. 1666–1673



Fœtal growth
Twins

The Grady twins

1970’s
Colorado



Fœtal growth

Grantz et al. 2016 Am J Obstet
Gynecol. 215(2): 221.e1–.e16.
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Discordant growth
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D’Antonio et al. 2018 Ultrasound Obstet Gynecol 52: 586–592

26% of discordance >15%

939 twin pairs >34 wk
« uncomplicated pregnancies »



Discordant growth and morbidity
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D’Antonio et al. 2018 Ultrasound Obstet Gynecol 52: 586–592

939 twin pairs >34 wk
« uncomplicated pregnancies »

26% of discordance >15%



Discordant growth : prognosis

3,99

2,66

1,87

1,91

1,24

1,38

0,1 1 10

Mortinatality

Mortality NN

Congenital 
anomalies

Apgar 5 min <7

Brain hmrg

Respiratory 
distress

risk risk

PatientsStudies

1543297

3481589

32339

30976

83547

953711

Relative risk

Jahanfar 2014 Fet Mat Med Rev 25(3-4):232-262

Cut off mostly 20% (range 10-30%)



Preterm birth
Twins

753 AD
Rome

Romulus 
and Remus



Gestational age at delivery
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Gestational age at delivery
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Mechanical stress
Uterine distension

 Physiological stress
Preeclampsia
Diabetes

 Fœtal diseases
IUGR
TTTS
Malformations



Gestational age at delivery
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GA at birth: evolution

Gielen et al 2010 Human Reprod, Vol.25, No.9 pp. 2346–2353

All DZ
Not ART DZ
All MZ

Oost-Vlaams Meerlingenregister

“Infertility treatment, C/S, primiparity and advanced maternal
age over the years, but none of these factors influenced the
secular trends in gestational age and birthweight”.



Twins' proportions according to GA
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Differed birth

Survival ?
morbidities

Steroids
Pass viability threshold

Maternal risk
Extreme preterm birth risk

Sepsis risk

Cheung et al 2019 Am J Obst Gyn in press



Differed birth:
Second twin survival

Cheung et al 2019 Am J Obst Gyn in press

NNT: 4,2



Adaptation
at birth
Twins

Thing 1 and Thing 2

1957
Sally and her brother’s house



Delayed cord clamping in preterm 
twins

0,7

0,42

1,01

0,67

1,02

0,5

0,1 1 10

Death

RBC transfusion

IVH

BPD

NEC

ROP

LOS

Better with DCC Better with ECC

PatientsStudiesNNT

2644542

104759

26445

2.6445

2.6445

2364439

Relative risk

Chartrand et al 2025 Am J Obst Gyn 232(3), 271–279.e1

- 4 days (-8 to -0)

Studies 2017-2023
Retrospective cohorts



Apgar’s scores

At one minute

At 5 minutes

Twin 1 Twin 2

7 - 10
4 - 7
0 - 3 

Données 2015-17



Ventilation at birth

Données 2015-17

Twin 1 Twin 2

No
Mask
Intubation

17,1%
2,9%

24,6%
2,8%



The second twin
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Mortality
Twins

1200-1521
Aztec 
Empire

Xololt and
Tlahuizcalpantecuhtli



Prognosis: perinatal mortality
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Vasak et al 2017 Am J Obst Gyn 2016:161 e1-9



Early neonatal mortality

Vasak et al 2017 Am J Obst Gyn 2016:161 e1-9

Perinatal date NL 2002-2010
1502120 singletons

51658 twins
Excluding malformations

Singletons
Twins 



Early neonatal mortality

Vasak et al 2017 Am J Obst Gyn 2016:161 e1-9

Perinatal date NL 2002-2010
1502120 singletons

51658 twins
Excluding malformations

Singletons
Twins 



Early neonatal death causes

Spont. Preterm birth

Congen anomaly

Chromosom. Dz

Multiple anomalies

CNS

Urinary

CVS

Infection

TTTS

O’Connor 2025 Irish J Med Sc 194:167–180

Ireland 2011-2022
1127 singletons deaths (1.7 ‰ )
226 twins deaths (9.2 ‰ )

Twins Singletons



Morbidity
Twins

1994
London

Fred and 
George



VPTi morbidity
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Australia (NSW) 
1994-2005
Admissions < 32 wk

7304 singletons
2444 twins



The second VPT/VLBW twin 
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Not different when adjusted for weight



VPTi: 5 years follow-up
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VPTi: chorionicity impact

0

5

10

15

20

25

30

35

40

45

NN mortality CP Deafness ASQ patho

In
ci

de
nc

e 
in

 %

DC MC Epipage 2

France (EPIPAGE2) 
2011; 2  years F/U
Admissions < 32 wk

751 DC
270 MC

Tosello et al 2021 BJOG 128(2):281–91
Ancel et al. 2015 JAMA Pediatr. 169(3):230-238
Pierrat 2017 BMJ 358:j3448

≥1 domain/ 5* Outside delivery room



Cerebral palsy risk
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US et AU data 1980-89
1115531 singletons
25767 twins

Scher et al 2002 Ped Res 52: 671-681



Cerebral palsy risk

Perra et al 2021 ADCfn 106:125-130

12 European CP registries
4 446 125 childs, 8416 (0.19%) with pre- or perinatal CP

! Different scales



Isolette sharing?

 Limited data: small samples
 Unconfirmed theoretical risks
 Thermoregulation
 Infection
 Identity vigilance

 Potentially
 apnoea
 length of stay

Mann et al. 2023 JOGNN 52(2) 128-138
Photographe Red Méthot, Quebec



Risk of Wrong-Patient Orders
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Twins’ first names
do sound alike

Similarity score based on:

 Begin with same letter/ 
sound/ syllab

 Ends with same letter/ 
sound/syllabe

 Doubles names (both
twins, one same name)

 Tonic vowel

 One letter difference

 Number of syllabes/ 
letters

Score Max 12

Otta et al. 2024 Names 72 (2) 21-33

Brazil, same sex siblings
1019 x2 MZ
953 x2   DZ 
415 x2   non twins



Congenital
anomalies
Twins

Tweedledum and Tweedledee

1871
Through the Looking-Glass



Structural congenital anomalies

Jung et al. 2021. BJOG 128: 857–864.

1/16 1/61/281/26

Concordance
7%                                      38%                                     85%

Morula or blastocyste splitting

Vascular flow

Constriction



Structural congenital anomalies

Deformations

• Clubfeet
• Torticolis

Early 
Malformations

• Midline
• CNS

• Conjoined

Vascular flow

• CHD
• CNS



Deformations

Torticollis Positionnal
plagiocéphaly

Craniostenosis

Metatarsus
adductus Clubfeet



Congenital malformations

CNS

Cardiovasc

Chromosome

Genito-urinary

Musculoskel.

Other

TRAP, conjoined

Glinianaia 2008 Human Reprod.23 (6) 1306–1311, 

Northern England 1998-2002
4658 twins; malformations 406/10000

147 655 singletons; malformations 238/10000 

Twins Singletons



Malformations

Anencephale
RR x 2,2

Holoprosencephaly
RR x 2,7

Oesophageal atresia
RR x 3,6

Sirenomelia Sacrococcygeal teratoma Cloacal extrophy
RR x 4,9

Dawson et al. 2016 J Epidemiol Community Health 70:1114-1121
Mandy UpToDate 2019 4998 v 34.0



Conjoined twins

1/50 000-200 000



Infants and
toddlers
Twins

Gru and Dru

2017
Freedonia and Hollywood



Breasfeeding twins’ challenges

 Prematurity

 Number of feeds

 Synchronisation (or not )
 Simultaneous
 Demand x2
 Demand x1 then the other

 Milk production x2 !

Saint et al 1986 Brit J Nutr 56:49-58
Flidell-Rimon 2006 ADCfn 91:377-380 



Double breastfeeding

Illustration: Jumeauxandco.com Papa Cube



Breasfeeding duration

Multiple birth foundation 2011 Guidance for health 
professionals on feeding twins, triplets and higher order



Cobedding

 Frequent
 50% at 6 weeks
 30% at 4 months

 Synchroneous sleep

 Stop when moving
 Risks
 Heat
 Suffocation

https://rednose.org.au/article/sleeping-twins-in-the-same-safe-cot (04/11/2024)



Developmental stages

StadeAge

Parental workload
Miror stage complety
(6-8 months in singletons)

Fusion0 to 2 years

F. Bak 2017, podcast « La méthode scientifique » France-Culture



Cryptophasia

 « Common langage »: also toward others but not 
understandable (30-40%)

 « Private langage» : between them (10%)

 Lasting for ~ 1 year
 Start 20 months (IQR 13-24)
 Stop 30 months (IQR 24-36)

 Prédictive factors
 Monozygotic twins ( > )
 No older sibling
 Non verbal play

Hayashi et al. 2004 Environ Health Prev Med 9, 103–110
Thorpe et al. 2001 Int J Lang Commun Disord. 36(1):43-62.



Developmental stages

StadeÂge

Parental workload
Miror stage complety
(6-8 months in singletons)

Fusion0 to 2 years

Construction relative to each other
Ascendance (variable)
Contrasting caricatural characteristics

ComplementaritySmall child

Emerging from fusion and rivalryIndividualisationOlder child

Redefining relationships with parents
Redefining relationships with twin

AutonomisationAdolescent

F. Bak 2017, podcast « La méthode scientifique » France-Culture



Conclusions


