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Monochorionicity in twin pregnancies, crown-rump length
and birthweight discordancy: the trio of influence

Sousa Nunes, J; Blickstein, I; Sousa, M; Matias, A

Faculdade de Medicina da Universidade do Porto
Abstract

Objective
The purpose of this study was to analyze retrospectively the influence of chorionicity in the
biometric parameters crown-rump length (CRL) and birthweight (BW), as well as their

association when inter-twin discordancy occurs.

Material and Methods

The literature review (2000-2016) was based on 34 final articles, 33 from PubMed and 1
from Scopus. The statistical analysis was based on the twin pregnancy database of Centro
Hospitalar S. Jodo (2010-2015), including 66 monochorionic gestations (MC) and 177

dichorionic gestations (DC).

Results

There wasn’t a statistically significant difference in BW (p value=0,09) and in BW
discordancy (BWD) (p value=0,06) between MC and DC, as for CRL (p value=0,48) and
CRL discordancy (CRLD) (p value=0,74). Among all gestations, CRLD and BWD were
associated by the regression line y = 0,8864x + 0,0743, with
r2 =0,1599. 7,58% (MC) and 13,56% (DC) of CRLD were =10% and 16,67% (MC) and
31,64% (DC) of BWD were 215%.

Conclusion

Slightly there was not a statistically significant influence of chorionicity in BW and BWD, in
comparison with its evidently irrelevant influence in CRL and CRLD. BWD was explained
in 16% by CRLD. A superior clinically relevant discordancy in CRL and BW was verified in
DC.
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Introduction

Twinning is increasing over time and many researchers have stated that
multiple pregnancies are at a higher risk of mortality and morbidity than
singletons [1,4,5,6,9]. According to the classification of twin pregnancies, no
matter how many fetuses we are dealing with (zygosity), what really counts for
perinatal outcome of twin pregnancies is the type of placentation (chorionicity)
[1,2,4,5,6,10,23]. In the literature, only a single author favors a contrasting
opinion [7]. Monochorionic twin gestations (MC) present a less favorable
scenario, causing some well-studied consequences [8,23,27,29,31].
Furthermore, the importance of chorionicity on twin growth patterns is well
established, being MC more frequently related to growth restriction, low
birthweight (BW) and birthweight discordancy (BWD) [20-26, 28-31]. BWD
affects up to 20% of MC and only 8% of dichorionic twin gestations (DC) [28],
being unequal placental sharing the major contributor, according to Lewi and
Blickstein [21]. This condition can be divided into three categories: <15%
(concordant), 15-25% (mildly discordant) and >25% (severely discordant)
growth [25,30]. These chorionicity-dependent abnormal growth patterns cause
worse outcomes since the obstetric management is not well established yet
[31]. The use of first trimester transvaginal ultrasonography is therefore
mandatory in order to obtain an early accurate determination of multiple
gestations, their chorionicity and zygosity, as well as to calculate some
important biometric parameters as crown-rump length (CRL) and its inter-twin
discordancy [1,9]. Some authors have analyzed this inter-twin CRL discordancy
(=210%) as a cause of an increased risk of fetal anomalies and growth
restriction, affecting BW in the long run [32]. Contrarily, other studies classified
the CRL discordancy as a poor predictor of adverse outcome [33, 34]. The
purpose of this study was to analyze retrospectively the influence of the
chorionicity in two biometric parameters, crown-rump length (CRL) and
birthweight (BW), as well as to establish the association of both when there is

inter-twin discordancy.



Material and Methods

A search of the available literature from 2000 to 2016 was performed in
PubMed, Scopus and Google Scholar using the following queries:
“((twins[MeSH Terms] OR dizygotic twins[MeSH Terms] OR monozygotic
twins[MeSH Terms]) AND (placentation[MeSH Terms] OR chorion[MeSH
Terms]) AND (embryonic and fetal developmentMeSH Terms] OR
biometry[MeSH Terms] OR fetal growth[MeSH Terms])) AND ("2000"[Date -
Publication] : "3000"[Date - Publication])) AND "english"[Language]”, used in
Pubmed, where 94 articles were found, and “TITLE-ABS-KEY ( ( ( twins OR
dizygotic twins OR monozygotic twins ) AND ( placentation OR chorion )
AND ( embryonic AND fetal development OR biometry OR fetal growth )
)) AND SUBJAREA (mult OR medi OR nurs OR vete OR dent OR heal
) AND PUBYEAR > 1999 AND ( LIMIT-TO ( LANGUAGE , "English"))
AND (LIMIT-TO ( SUBJAREA, "MEDI"))”, used in Scopus, where 16 articles
were considered. The first query was used in Google Scholar database, which
identified some articles already found in the previous databases. The 110 first
articles were afterwards analysed according to their title and abstract, as well
as to some established exclusion and inclusion criteria, reading afterwards the
most relevant ones integrally. The exclusion criteria were multiple pregnancies
which were not twin pregnancies; molecular, histologic and immunologic
studies; presence of twin-to-twin transfusion syndrome or pathologic
gestations; studies whose analysis did not included different chorionicity
between the analysed groups; studies that analyzed parameters other than
embryonic and fetal biometric, development and outcome ones; case reports;
non-human gestational studies. The inclusion criteria were twin pregnancies;
human gestations; healthy gestations; comparison of biometric, development
and outcome parameters according to chorionicity; studies since 2000 to 2016.
After this electronic and manual search and selection, the following review was
based on 34 articles, 33 from PubMed and 1 from Scopus.

The statistical analysis was based on the twin pregnancy database of Centro
Hospitalar S. Joao of the last 5 years (2010-2015). We considered a total of
706 fetuses. From those, we enclosed 486 fetuses, 132 from 66 MC (each one



with fetus 1 and fetus 2) and 354 from 177 DC (each one with fetus 1 and fetus
2), being excluded fetuses from trichorionic gestations or from those with
inconclusive chorionicity. In this database, we considered two biometric
parameters: CRL, evaluated in the 1st trimester obstetric ultrasonography, as
well as BW, verified right after labor. The defined objectives for the statistical
analysis were: 1st — compare the two parameters of all fetuses according to
chorionicity, as well as between fetuses 1 according to chorionicity and also
between fetuses 2 according to chorionicity; 2nd - determine the association
between CRLD and BWD and analyze the regression line of their association
graph. The discordancy of each parameter was calculated by using the ratio
between the difference of the measurements of each fetus of the same
gestation and the larger measurement between them; 34 — once, according to
the literature, the CRLD was considered of major importance if it was equal or
above 10% and, in case of BWD, if it was equal or above 15%, the discordancy
of both parameters was analyzed for both MC and DC. The statistical analysis
was done using IBM SPSS Statistics 23.

The present investigation was approved by the hospital’s ethics committee and

authorized by the Centro Hospitalar S. Jodo Board of Directors (Annexes 3).
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Results

Concerning the 1st statistical objective, we analyzed the data of the total number
of fetuses, fetuses 1 and fetuses 2, concerning CRL and BW according to their
chorionicity. Regarding the influence of chorionicity type among all fetuses, we
obtained, with the parametric T-test, p value=0,48 (>0,05), for CRL parameter,
and p value=0,09 (>0.05), for BW parameter. Concerning the influence of
chorionicity for fetuses 1, we obtained, with the parametric T-test, a p
value=0,68 (>0,05), for the CRL parameter, and p value=0,12 (>0,05), for the
BW parameter. In what concerns the influence of chorionicity for fetuses 2, we
obtained, with the parametric T-test, p value=0,56 (>0,05), for the CRL
parameter, and p value=0,40 (>0,05), for the BW parameter (Tables 1 and 2).
Concerning the 2nd statistical objective, we determined the association between
CRL discordancy and BW discordancy and analyzed the regression line of their
association graph. The discordancy of each parameter was calculated in
percentage by using the ratio between the difference of the measurements of
each fetus of the same gestation and the larger measurement between them.
The results obtained can be seen in Graph 1 (Correlation between CRL
discordancy and BW discordancy, among all gestations), in which the
regression line is defined by BW discordancy = 0,8864 x CRL discordancy +
0,0743, with r2=0,1599, being r? (coefficient of determination) the variation of
BW discordancy explained by CRL discordancy. In Graph 2, the correlation
between CRL discordancy and BW discordancy among MC is displayed, in
which the regression line is defined by BW discordancy = 0,7312 x CRL
discordancy + 0,0623, with r2=0,1763. In Graph 3, the correlation between CRL
discordancy and BW discordancy among DC can be seen, in which the
regression line is defined by BW discordancy = 0,9438 x CRL discordancy +
0,0787, with r2=0,1591.

Concerning the 31 statistical objective, CRL and BW discordancies for both
monochorionic and dichorionic gestations was analysed. According to the
literature, discordancy in CRL equal or above 10% and, in BW, equal or above
15% was considered of clinical importance. The results achieved showed that
7.58% of MC showed a CRLD of at least 10%, against 13.56% among DC. It

11



was also verified that 16.67% of MC had a BW discordancy of at least 15%,
against 31.64% among DC. We also analysed the influence of chorionicity in
CRL discordancy (Table 3) and BW discordancy (Table 4), and obtained p
value=0.74 (>0.05) and p value=0.06 (>0.05), respectively.
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Conclusion

No statistically significant difference for CRL and BW according to chorionicity
was verified, but a borderline non-statistically difference was observed for BW,
comparing to CRL in which the value itself is completely not statistically
different. This can be explained by the early development phase in which the
CRL measurement is performed, and therefore the influence of chorionicity in
fetal growth may not be noticeable until later in pregnancy when the BW is
estimated. Maybe in future studies with a larger sample this influence of
chorionicity in BW will be more apparent.

Among all gestations, nearly 16% of the BW discordancy is explained by CRL
discordancy. Among monochorionic gestations, nearly 18% of the BW
discordancy is explained by the CRL discordancy, not very different from what
happens in dichorionic gestations in which nearly 16% of the BW discordancy
is explained by the CRL discordancy. It would be interesting in future studies to
clarify the other determinants that explain the BWD other than CRLD.

There is a higher percentage of discordancy in CRL equal or above 10% in DC
(13.56%) than in MC (7.58%). Regarding the BW discordancy, there is also a
greater percentage of major and clinical important discordancy of at least 15%
in DC (31.54%) than in MC (16.67%). This can be explained by the more
independent growth of the two fetuses when each one has its own placenta
(dichorionic gestations) than when they share the same territory
(monochorionic gestations).

The influence of chorionicity type was not statistically significant in BW
discordancy and CRL discordancy, but far more evidently non-statistically
different in this last parameter, which can also be explained by the early
developmental phase in which CRL is measured. The fetal growth progression
and the later phases of development will possibly allow for more measurement
manifestations of the more independent and diverse growth of the two fetuses
when there are two placentas available (dichorionic gestations), which could be
more concretely understood by a larger study sample. Another possible
limitation of the results is the interobserver variability once the CRL and BW

measurements were done by different health professionals.
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Table 1. Influence of chorionicity in crown-rump length (CRL) (mm)

Monochorionic Dichorionic p
All fetuses 62,01 £ 14,12 61,07 £ 10,03 0,48
Fetuses 1 62,08 + 13,76 61,31 £9,92 0,68
Fetuses 2 61,94 + 14,59 60,82 + 10,17 0,56
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Table 2. Influence of chorionicity in birthweight (BW) (g)

Monochorionic

Dichorionic p
All fetuses 2150,87 + 554,75 | 2244,50 = 536,81 0,09
Fetuses 1 2168,26 + 591,43 | 2290,17 £ 522,44 0,12
Fetuses 2 2133,48 £ 519,44 | 2198,84 £ 548,47 0,40
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Graph 1. Correlation between crown-rump length discordancy (CRLD) and

birthweight discordancy (BWD), among all gestations.
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Graph 2. Correlation between crown-rump length discordancy (CRLD) and

birthweight discordancy (BWD), among monochorionic gestations.
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Graph 3. Correlation between crown-rump length discordancy (CRLD) and

birthweight discordancy (BWD), among dichorionic gestations.
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Table 3. Influence of chorionicity type in crown-rump length discordancy (CRLD)

Monochorionic

Dichorionic

P

All gestations

0,049 + 0,050

0,051 + 0,047

0,74

25




Table 4. Influence of chorionicity in birthweigth discordancy (BWD)

Monochorionic

Dichorionic

p

All gestations

0,098 + 0,088

0,127 + 0,112

0,06

26



Annexes 2

Instructions for authors of Journal of Perinatal Medicine

27



Journal of Perinatal Medicine: Instructions for Authors

Scope of the journal
« Journal of Perinatal Medicine publahes criginal papers and
mmdmdmﬁmm—adm

ruped publacason for all ioms of stickes:

* Review articies providing wdm-lmnl

pants ol view nom. field: Massscrpt: length scoonding 1o

previous svengemont. Reforencos should be limited o max. 50 citsboms:.
mMum—hMﬁ-

« Original
tedndda lﬁum Eh-lu-xn

omw z_y
-‘sl—mu—lmlip.
Referraces showld be mutod 0 max. 10 clatoms.

- EChICH ROVS deriing e chamchr i of s e

NOtES dowrieng e chuncirntos of sew mstrumears of

mxtadogal mproveeren. Masexrgt sutmes 2 pages, | Sz

* Letters of the EOROM - pormting exchumge of virws and

miormaten 8 costrowensal opes dscumed @ conferences smi

readers’ interest and of case reports i

Fsfitors and Pubhahers wamuo-nu.-
joumal named “Cae in Porisatal Medicne™ (please ses
Beplwww. degrayser com/vaew/jorpm.

Review of manuscripts and of publication
m-nuhnlymwdbyu
mnomurnmmoﬁummhhmm
qualicy of the jesrnal, If both approve the paper it will be sccepioad
mwmwmm-rmhmm

mo‘m.m-hnﬂﬂd-mhp(uiﬂun
availuble on reguest )

Submission of Manuscripts
Please submit orignal manuscripts on-line at:

Fer further mfcrmaeion pose viut out wrbse
wwwdeCruyier do/oursaivipm

Direct anl correspondence to:

Ms Ingnid Gegnbeny :
Fdtongd Ofice Jounsd of Possats) Madcar
Waler de Cewyer Gt

Gentner Sx 1)

WS

Fax: +49.30 2008 >

Tl 8930 20008 248

Emat JPM adacoaid &eCruyter com
Authors are cacousigad % mcommend competent experts for reviewing
m 3 sparee cover ke

Guidelines for preparation of

of shoukd be ¢ undentandahle even o
mm mmh-ﬂh and concine Fngind and
shoak! be reganded s final texta ustrations svast be submutied n origimal

quality. No changes may he made 3t the proof state other than corection
of primser’s errors.

Language of publication
Al arscles appear in English/Amancas

Exclusive
Submissom of 2 e 1> Jowrmal of Permasal Modw e implics that the
work described has not been beloer wnd Iy sot under comsideration
for pubbication elsewhere. the

published shewhere without the consent of the
The Eddor must reserve the 0 make s the of
nﬁmhdp-nd&—-a:‘:a&tumw chtyl.)‘-

« Abstract

An abstract of 3o more thaen 20K womds should bo
comtributions. }t would wae e simn results

w»—“u-waﬁhwnaw
sheet I possible the keywonds shoudd bo taen from e Madcal Sulyec
Headmygs of Index Madous

for all types of
ny conclumom

- Figures
A mefenence o cach figene is 10 be given &= e tent g (Figame 9) A
aptecn should be proveded for cxch = 3 Bt of capraoen.
Acthors are eacoenged © whet leerton @ cobor if secowary for ther
sosstfic contest. Publication of coler Sguees s providind froe of chasge
both m cnbme amd prim afieces.
= Tables
Tables and thesr capoons shookd be 3w numbened in seguonce with
Ambsc mumeraks (Table 1)
= Literature citations
Please note that the journal has changed its reference format to

mgwmq

mﬂhw‘ﬂm: Hither i numberns [in sguare

brackets] pertmning (o the respective withan the seforence list (a) or
m&ml~wh respective tumber in the mference

& “As several authors [4, 17, 21] have mponied
b. “As Smith [14] snd Windus |21 | have ropoetod .

B Beference Bst

The reference st comtaining all suthors mestionod in (he test. sboukd be
wranged in the ceder of sppesnmce ind numborod scoondegly. The ongmal
tithe of every paper mest be given in full wnd in e criginal language:
de?mvhh—d-&
Modicus, Natiome! Library of Medicne “md’
references shauld follow the forme dluerand r

1. Siondarnd journal artucle

List e firt wn sathon folloesd sl Halpern SI.,
us&;*-:‘lv cht

3. No aushor pesen
Zl-_yhnnh--qbuq.h-l AML 02508 18
4 Book: Persomal athor:

Carfson BM. l—m-dmw Jedod St

Brown AM, St D

DW, afimoes, MeaScal physiclogy. Now York: Wikey, 1953
5. Chapter in a book:

Mekzer PS, Kaliomeemi A, Tremt IM. Ohromonome sherations i baman
solid mmons. In: Vogebesin B, Kavler KW, oditons. The genetic basis of
humas cancer. New York: MeGrws HiRL 200 p 93713,

Conflict of interest: Authoes are mespomabile for and disclosing
wuummmuummm
imformation must be inchuded in each memsscript. Ploase doclare any

conflicts of interest, funding, coploymens, or leadesship and honoesria in
am sppropriste Acknowledgement placod previoss 10 the refenmcs section.



Annexes 3

Opinion and approval of the Ethics Committee and

authorization by the Centro Hospitalar S. Joao Board of

Directors

29



Comissdo de Efica para a Saude do C.H.5.Jodo e da FMUP

Parecear

Titulo do Projecto: Monochorionicity i twin pregnancies, crown-rump length and
birthwesghnt discordancy. the o of influence

Mome do Investigador Principal Joana Maria Sousa Nunes

Promotor do Estudo: NA

Servigo onde decorrera o Estudo: Servico de Ginecologia & Obsletricia do Centro
Hospitalar de 5. Joao

Gll:gignti.-..ss ¢ Pertindvcia do Estudo; Com esie projecto de investigacdo, pretende-sa analisar
retrospectivamente a influencia da coricnicdade nos paramedros Biomeatnsoas “compnmenio
cranic-caudal” & ‘peso 8o nascimento”, bem como a associagdo entre estas dois ditimos na
présenca de uma diecondancia inter-gemelar, de acordo com a base de dados de gravidezes
gemelares do CHSJ nos ultimos 5 anos, comparandd o5 resultacos oblidos Ciom as
descobertas da literatura disponivel de 2000 a 2016,

Trata-se, pois, da um astudo refrospectivo @ o desenho que the & dedicado adequa-se
aos objectivos pretendidos. O acesso aos processos clinicos serd realizado alravés do Elo

de ligacao.

Etneficiorisca. NA

respeits pela Liberdade & autonomia de swjeitn de ensaio: NA

Cowfldenclalidade dos dados: A confidencialidade da informacao recelhida sera suporiada

na anonimizagio dos dados.

Elp de Ligaphie: Doutora Alexandra Matas (Servigo de Ginecologsa)

inderunizagio pov dawes. NA



Conblaadpdo do trat@mento, NA

Propritdade des dades: 05 dados serdo propriedace exclusiva do Promotor/investigador, e

estio-he refendos critérics de divulgacio dos resultados a alcancar.

Cervicuwlion fp bavestigadey. Adequado ao perfil da mvestigacao.

Datd previsihvel da soncluslo de estude! Junho 2017

Conclusfo: Considerados os objectivos do estudo e a metodologia que the esta previsia,

proponha um parecer favoravel 8 realizacio deste projecio de investigagao na sua actual
definicao matodoldgica.

Pore e H.5 Joao, 2016-11-18




[FH]
L
[
m
3=
m
B
i
[+
e
5
Lo
m
=
[=]
b=
=
E
o

7. SEGURD

A Exle esludofvoiecto O nveshipacdo prevd desenpde oinia quae pimoe a
NS ICTR clt LMT) SEEMAT DA O0F e iioanies?

SIM [ (Sesm jume portmor copa da Apdiice de Segurn respsciva)
MAD APLICAVEL [+]

8. TERMO DE RESPONSABILIDADE

Ey, Joana Mara Sousa Nunes

abainc-azsinada, na qualidade de Investigador Princgal, declan por minha honra que as
informagies prestadas nesie questionans san werdadeiras. Mais declare que, durante 0 eshudo,
sEras raspaiadas as recomendagdes constantes da Declaragao de Helsingwa (com as emendas
de Togueo 1875, Venaza 1943, Hong-Kong 1888 Somerset West 1996 @ Edmburgo 2000 & da
Organizacso Mundial da Salde, no que e relerse 4 expenmeniaian que envolve Sems Rumanos
Acefo, também, a recomendasio da CES de que o recrulameno para este astudo se fard junio
da doentes que nas tenham paricipado em owiro 8studs no decurso do acteal inlermamento ou
da masma consulta

Porta, 28 ¢ Setembro J20 16

Yl




S——— . Aummz.gnn

I Pp———" j e e 1L AN 200

.ﬁC-:-:rdeWan:h Unidade ge eecigagio | I:.,_—_,

1:. { |

. ' - i LT St § ] M
[Prcl # Denshorm Mgy Azeandol '| | » - N
' ’E' sif' .2‘
— Exrrio. Ee!'il'iﬁ[' B T .
g LA Fresidente do E‘an:ﬂhu de Administracdo do
Aprovado, s LA 014K 2017 Centro Hospitalar de §. Jodo - EPE

{Frof.# n_mn-m Ana dzeendal

Assuntel Pedido de autorizacdic para realizacdo de esludofprojecto de investigacio

Nome do Investigador Principal: 1oona Mana Souso Munes

Titule do projecto de invesigagdo: . .oenoricnicity in fwin pregnancies. crownsump

kanglh arnd birthweaight discosdancy: the trio of
mfiienere o

Prefendendo realizar nols| Servicols| de Ginecologia e Obstetricia =
do Cenbro Hospitolar de 5. Jlodo - EPE o estudofprojecto de investigocdo em epigrafe,
soficito o V. Exa., no gualdode de Investigodor/Promotar, autarizacdo para a sua
efectvacto

Para o efeito, anexa toda o documentogdo referido no dossier da Combsdo de Etica do
Centro Hospitalar de . JoGo respeitanie o estudos/projectos de investigagdo. & qgual

andarecou pedido de apreciocdo & parecer,
Com ot melhores cumpnrmantas.

Parta, E-E- J :E-E*rE"nI:-r-:u Janlé

C IMVESTIGADCGR/PROMOTOR

-I'::-"I"“ e Sousr fublpiber,




