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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. João (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 ≥15%. 

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. 

Keywords 

fetal growth; growth discordancy; crown-rump length; birthweight; chorionicity; twins 
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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 

(≥10%) 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.  
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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 development[MeSH 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. João 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 
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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; 3rd – 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. João 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 r2 (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 3rd 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 
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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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Annexes 1 

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

 Monochorionic Dichorionic p 

All gestations 0,098 ± 0,088 0,127 ± 0,112 0,06 
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Annexes 2 

Instructions for authors of Journal of Perinatal Medicine 
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Annexes 3 

Opinion and approval of the Ethics Committee and 

authorization by the Centro Hospitalar S. João Board of 

Directors 
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