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Table 1. Composite Definition of the Twin-Twin S0

Transfusion Syndrome®
Criteria Suggested cutolf values
I. Minor
1) Sonographic [nter-twin abdominal
circumference difference =18
min, polyfoligohydramnios,
signs of monozygosity
2) Doppler velocimatry Inter-bwin difference in SO
fumbilical arferies) ratios =(.4 po
Il. Major "ok
1) Transplacental shuwnt h}f
Z) Birth weight Inter-twin difference =15% gix
(heavier twin = 100%)
3) Hemoglobin' Inter-twin difference =35 gidL
S0 = systolicdiastolic.
E;:IT;D major criterla or one minor and oneé major criterion are e
n :

" Criteria may be found by antenatal funipuncture or postnatally. W
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It's all about
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It's all about

Territory
Pipelines
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Territoriality




Anastomosis




Anastomosis

Territoriality

Velamentous
insertion






http://www.google.co.il/url?sa=i&rct=j&q=pipes+game&source=images&cd=&cad=rja&docid=94gJKqNbKRJ16M&tbnid=vwWkm77dqSsNaM:&ved=0CAUQjRw&url=http://www.technologytell.com/apple/49863/appletell-reviews-iphone-games-youve-already-played-elsewhere/&ei=Zg-OUfXML8HctAa3s4GgDA&psig=AFQjCNEKDNCTHzMg7yqWjRwNUR5gaqs9Hg&ust=1368350398440353



http://www.google.co.il/url?sa=i&rct=j&q=pipes+connecting&source=images&cd=&cad=rja&docid=NlKvoQoKOveoDM&tbnid=bGkLx3QOgL-SHM:&ved=0CAUQjRw&url=http://www.ehow.com/how_7364576_keep-pipes-water-tank-freezing.html&ei=UxGOUaqfFIWUtAaql4CgDA&psig=AFQjCNGE_G_8Jf6i1JxPppqFksO1ShwQsg&ust=1368351425838812



http://www.google.co.il/url?sa=i&rct=j&q=pipes+connecting+unequal+diameter&source=images&cd=&cad=rja&docid=IKHljTiQTCCwnM&tbnid=CJC48_xxeHQ1ZM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Piping_and_plumbing_fitting&ei=thKOUYy0BIiItQa464CYDA&psig=AFQjCNG8JktMeCmnV3UwPYefKH2kRspQPg&ust=1368351779369943

Normal villous circulation
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Twin/Twin Transfusion Syndrome
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Twin Oligo Polyhydramnios Sequence = TOPS
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Shunt(s)
Cardiac overload (r)

Polyhydramnios
Hormonal output (r)

Oligohydramnios (d)

Twin Poly Oligohydramnios Sequenc










TOPS

Gestational age DVP recipient DVP donor
<20 weeks =8cm <2cm
= 20 weeks =10 <2cm
-+
abnormal Doppler findings:
bladdde c: nﬁcl’lring L ﬁllr;r?gbil: c:’%en; ; abnormal umbilical artery Doppler donor | hydrops | IUFD
abnormal venous Doppler recipient
Stage | Stage Il Stage Il Stage IV | Stage V




Table 2

Cincinnati staging system

Recipient
Stage Donor Redpient Cardiomyopathy
I Oligohydramnios Polyhydramnios No
(deepest vertical (deepest vertical
pocket <2 cm) pocket =8 cm)
I BEladder not visible Bladder visible No
1] Abnormal Doppler Abnormal Doppler None
HA Mild
e Moderate
HC Severe
v Hydrops Hydrops
\i Death Death
\ariables
Cardiomyopathy Mild Moderate Severe
AV regurgitation Mild Moderate Severe

RW/LV thickness®

=2 + Z-score

=3 + Z-score

=i + Z-score

MPI2®

=2 + Z-score

=3 + Z-score

Severe biventricular
dysfunction

Crombleholme et al, 2009




So what ?

Table 5
Short-term neonatal outcome inTTTS

Delivery Mode Respiratory

TTTS Gestational Spontaneous Preterm  Acute Necrotizing Distress Intraventricular

Pregnancy Age at Vaginal Cesarean Labor«33 Renal Enterocolitis Syndrome Hemorrhage
Author/Year (n) Delivery (wk) Delivery (%) Section (%) wk (%) Failure (%) (%) (%) Grade 3—4 (%)
Dickson/2000'% 112 29 NA NA NA 7 3 27 16
Duncomb/ 69 29.4 NA NA NA 4.8 29 62 5.8

20033

Lepoir/2005'%4 85 32.6 34 66 NA NA 3 34 14
Lufti/2005'%® 48 NA 27 73 27 5.2 NA 27 13
Acosta/2007 'Y 101 33 NA NA 44 NA 4.3 43 4
Lencden/2007'® 79 29 NA NA NA NA NA NA NA

Crombleholme et al, 2009




Llong term cardiac tollow up of severe twin to twin
transfusion syndrome after intrauterine laser
coagulation

U Herberg, W Gross, P Bartmann, C S Banek, K Hecher, J Breuer

Table 1

syndrome in the study

Baltimore-Washington infant study (WIS)?® and Wren et aF?

Prevalence of congenital heart disease in survivors affer twin to twin transfusion

cohort compared with the prevalence at birth reported by the

Prevalence per 100 live
births

All Recipients Donors

Postnatal examination in=89) (n=51) in=38) wis2® Wren??

Normal 78 (87.6%) 44 (86.3%) 34 (89.5%)

Acquired pulmonary HT 1 0 1

Congenital heart disease 10(11.2%) 7 (13.7%) 3 (7.89%) 0.49 0.559
95% Cl 55210 19.7 570 to 26.2 1.66 1o 9.25

Pulmonary stenosis 4 (4.49%) 4 (7.84%) 0(0) 0.038 0.033
95% Cl 1.24 10 11.1 21810 18.9 Oto 9.25

ASD (all sizes) 5(5.62%) 2 (3.92%) 3(7.89%)
95% Cl 18610126 04810 13.5 0.48 1o 13.5

Medium sized ASD 2 (2.25%) 1 (1.96%) 1(2.63%) 0.032 0.023
95% Cl 0.27 10 7 .88 00510 10.4 0.07 0 138

Ventricular septal defect 1(1.12%) 1 (1.96%) 0(0) 0.146 0.188
95% Cl 003104610 00510 10.4 0.0109.25

ASD, atrial septal defect; Cl, confidence interval; HT, hypertension.




Territoriality
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IJUGR In twins

» Relative growth restriction

» Absolute growth restriction



sIUGR In twins

» Relative growth restriction

+

»Absolute growth restriction
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Growth restricted MC twins

l

UA Doppler A/R

/ EDF

|




Growth restricted MC twins
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UA Doppler A/R
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So what
?


















Prognosis for the co-twin following single-twin death in MC twins

Dead

12% .
° Alive, Neuro

= S

Alive, Neuro
Q
70%

Ong et al, BJOG 2006



In MC twins
Risk of SIUGR:
SIUFD



Ultrasound predictors of mortality in monochorionic twins
with selective intrauterine growth restriction

Predictor Survival (n (%)) Death (n (%)) OR (95% CI) P
UA Doppler
Type I 30 (97) 1(3) — —
Type Il 28 (51) 27 (49) 28.9 (3.7-227.3) 0.001
Type III 12 (80) 3 (20) 7.5(0.7-79.4) —
ISHII et al
Ultrasound Obstet Gynecol 2011; 37: 22-26



Rescue anastomosis
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Fetal Diagnosis
] ﬂ'lﬂﬁlp\" Fetal Diagn Ther 2010;27:181-190
v DOI: 10.1159/000304512

Twin Anemia-Polycythemia Sequence:
Diagnostic Criteria, Classification,
Perinatal Management and Outcome

F. Slaghekke® W.J. Kist® D.Oepkes? S.A.Pasman? J.M.Middeldorp?
F.J. Klumper® F.J.Walther® FP.H.A.Vandenbussche® E.LoprioreP




Twin Anemia Polycythemia

Sequence
Large Hb difference without TTTS

*Spontaneous in 5%

Following incomplete laser Tx for
TTTS
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Prenatal Dx of
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Table 1. Antenatal and postnatal diagnostic criteria for TAPS

Antenatal criteria Postnatal criteria

MCA-PSV >1.5 MoM in the donor Intertwin Hb difference >8.0 g/dl
and and at least one of the following;
MCA-PSV <1.0 MoM in the recipient — Reticulocyte count ratio >1.7

— Placenta with only small (diameter <1 mm) vascular anastomoses




Table 2. Antenatal TAPS classification

Antenatal Findings at Doppler ultrasound examination
stage

Table 3. Postnatal TAPS classification

Postnatal stage Intertwin Hb difterence, g/dl




So what
?



Table 4, Perinatal management and outcome in 18 antenatal TAPS cases detected at our center

Expectant [UT [UT + Laser Selective TOP
management laser feticide

Pregnancies, n 10 4 l l l l
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Severe anemia
Hyper-viscosity

!

Brain (other organs)
damage
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MZ =
embryonic
accldent



Pathogen

Zygotic splitting




Pathogen

Zygotic splitting

Malformations




Classification of malformations among
multiples

FETAL
IDISORDERS

Diagnosis and Management

Boris PErrikovsky, M.D., PuD)

Isaac Blickstein,
1999



Classification of malformations among multiples

1. Malformations more common in twins
than in singletons










Classification of malformations among multiples

2. Malformations unique to MZs












Classification of malformations among multiples

4. Deformation owing to intrauterine
crowding






http://www.google.co.il/url?sa=i&rct=j&q=dolichocephalic+dogs&source=images&cd=&cad=rja&docid=9efHMs0n87oNSM&tbnid=raynheTEMW3egM:&ved=0CAUQjRw&url=http://www.caninest.com/dog-head-face-terminology/&ei=XeqRUemFCofXtAbOu4DIBA&psig=AFQjCNE1B3maBmv2QqU4Ayc7QSqJAJyC_Q&ust=1368603603338602



http://www.google.co.il/url?sa=i&rct=j&q=brachycephalic dogs&source=images&cd=&cad=rja&docid=wpGejU_1XD5O1M&tbnid=-O0ybGK8ZKHNnM:&ved=0CAUQjRw&url=http://retrieverman.net/tag/brachycephalic-dogs/&ei=M-qRUYW1NomNtQaYnoDwBw&psig=AFQjCNFV20ndD06Fusz_AKs_s_izfrJ07w&ust=1368603517346000



http://www.google.co.il/url?sa=i&rct=j&q=animal+with+clubfoot&source=images&cd=&cad=rja&docid=R_BmpZGZkvwjMM&tbnid=J_HxiugK8G3PHM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Club_foot&ei=N-uRUaKhLoOptAbSqYC4BQ&psig=AFQjCNH4-P8T2CpcJo4ywqWc_ueOR8VGrQ&ust=1368603746650039

Classification of malformations among multiples

3. Placental malformations



Discordant

Size SsIUGR

Table 1. Composite Definition of the Twin-Twin

Transfusion Syndrome®
Criteria Suggested cutoff values A F I TTTS !
: L:T;&;n.npiphic Inber-twin abdeminal TO P S
circumference differ€nce >1
mn, polyloligohydrarn

signs of monozygoslly
2) Doppler velocimatry Inter-twin difference in S0

> Dopplers TTTS,

bilical arteries) i

||.Hle:L:'m ritos 204 SIUGR,
1) Transplacental shrt .
2) Birth weight o Inter-twin difference =15% — Sjze TAPS

[heavier twin = 100%) SIUGR
5 Hemoglobin' Inter-twin difference =5 gid
fm = systolic’diastolic. ) o
anT::Iclr major criterls or one minor and ane major criterion are H b

! Criteria may be found by antenatal funipuncture or postnatally.
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