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Abstract

Objectives: There are no international standards for relating fetal crown-rump length (CRL)
to gestational age (GA), and most existing charts have considerable methodological
limitations. The INTERGROWTH-21°t Project aimed to produce the first, international
standards for early fetal size and ultrasound dating of pregnancy based on CRL

measurement.

Methods: Urban areas in eight geographically diverse countries that met strict eligibility
criteria were selected for the prospective, population-based recruitment, between 9*° to 13*¢
weeks of gestation, of healthy well-nourished women with singleton pregnancies at low risk
of fetal growth impairment. GA was calculated on the basis of a certain LMP, regular
menstrual cycle and lack of hormonal medication or breastfeeding in the preceding two
months. CRL was measured using strict protocols and quality control measures. All women
were followed up throughout pregnancy until delivery and hospital discharge. Neonatal and

fetal deaths, severe pregnancy complications and congenital abnormalities were excluded.

Results: A total of 4,607 women were enrolled in the Fetal Growth Longitudinal Study
(FGLS), one of the three main components of the INTERGROWTH-21% Project, of whom
4,321 women had a live singleton birth in the absence of severe maternal conditions or
congenital abnormalities detected by ultrasound or at birth. The CRL was measured in 56
women at <9*° weeks of gestation, resulting in 4,265 women who contributed data to the
final analysis. The mean CRL and standard deviation (SD) increased with GA almost
linearly. Their relationship to GA is defined by the two equations: Mean CRL (mm) = -
50.6562 + 0.815118*GA + 0.00535302*GA?, and SD of CRL (mm) = -2.21626 +
0.0984894*GA, where GA is expressed in days. The formula for GA estimation is defined by
the two equations: GA (days) = 40.9041 + 3.21585*CRL"® + 0.348956*CRL, and SD of GA
(days) = 2.39102 + 0.0193474*CRL, where CRL is expressed in mm.

Conclusions: We have produced international prescriptive standards for early fetal linear size
and ultrasound dating of pregnancy in the first trimester that can be used throughout the

world.
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Introduction

During pregnancy, accurate estimation of gestational age (GA), at the level of the individual,
is essential to interpret fetal anatomy and growth patterns *, predict the date of delivery % and
gauge the maturity of the newborn.® At a population level, GA estimation is required to
determine rates of small-for-GA * and preterm birth ° accurately so as to allocate resources

appropriately.

GA has traditionally been calculated from the first day of the last menstrual period (LMP).
However, in a proportion of pregnancies, depending on the locality, the LMP is unknown or
the information is unreliable.® In such cases, GA can be estimated by ultrasound
measurement of fetal crown-rump length (CRL) or head circumference (HC) at <14 weeks
and 214 weeks of gestation, respectively.”® Between 9-13 weeks of gestation, linear growth
evaluated by CRL is rapid and the standard deviation (SD) rather small, which means that
GA can be estimated accurately. In later pregnancy, HC is typically used for dating as CRL
can no longer be measured due to curling of the growing fetus; however, variation is greater
meaning less accurate GA estimation.® For this reason, ultrasound estimation of GA during

the first trimester is recommended in clinical practice.?

Various studies have been conducted to derive CRL reference charts to estimate GA, mostly
in single institutions or geographical locations. A review of their methodological quality has
shown several limitations including highly heterogeneous study designs and approaches to
statistical analysis and reporting.’® All the studies have been “descriptive”, whereas we have
consistently argued that “prescriptive” standards should be used in clinical practice,
reflecting how fetuses should grow rather than how they have grown in a given place and
time. This is achieved by first selecting pregnant populations at low risk of fetal growth
impairment, living in environments with minimal exposure to factors that have an adverse
effect on growth. From such populations, women at low risk of adverse pregnancy
outcomes who deliver healthy newborns without congenital malformations are then

identified.'3

Our aim, therefore, was to generate CRL data according to GA using an optimal study
design and prescriptive approach so as to develop international, population-based,
standards for early fetal linear size and ultrasound dating of pregnancy in the first trimester

that can be used throughout the world.
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Methods

INTERGROWTH-21% is a multicentre, multiethnic, population-based project, conducted
between 2008 and 2013 in eight countries: the cities of Pelotas, Brazil; Turin, Italy; Muscat,
Oman; Oxford, UK; Seattle, USA; Shunyi County, Beijing, China; the central area of the city
of Nagpur (Central Nagpur), Maharashtra, India; and the Parklands suburb of Nairobi,
Kenya." Its primary aim was to study growth, health, nutrition and neurodevelopment from
<14*% weeks of gestation to 2 years of age, using the same conceptual framework as the
WHO Multicentre Growth Reference Study (MGRS) ', so as to produce prescriptive growth
standards to complement the existing WHO Child Growth Standards.™

These urban areas had to be located at low altitude (<1,600m); women receiving antenatal
care had to plan to deliver in these institutions or in a similar hospital located in the same
geographical area and there had to be an absence or low levels of major, known, non-
microbiological contamination such as pollution, domestic smoke, radiation or any other toxic
substances, evaluated during the study period at the cluster level using a data collection
form specifically developed for the project. In the eight urban areas, we selected all

institutions providing pregnancy and intrapartum care where >80% of deliveries occurred.'

To generate the CRL data for our stated aims, women with a singleton pregnancy that was
conceived naturally were asked to participate in the Fetal Growth Longitudinal Study (FGLS),
one of the three main components of the INTERGROWTH-21% Project. The study methods
have been described in detail elsewhere.™ Briefly, we recruited women from the selected
populations with no clinically relevant obstetric or gynaecological history, who met the entry
criteria of optimal health, nutrition, education and socio-economical status so as to create a
group of educated, affluent, clinically healthy women who were at low risk of intrauterine
growth restriction and preterm birth. Recruitment occurred prospectively and consecutively
at 9" to 13" weeks of gestation by LMP provided that: (1) the date was certain; (2) the
agreement between LMP and CRL dating was <7 days; (3) they had a regular 24—32 day
menstrual cycle, and (4) they had not been using hormonal contraception or breastfeeding in
the preceding two months. The women, who were all well-educated and living in urban
areas, reported the date and certainty of their LMP at their first antenatal clinic visit in

response to specific questions.

A single ultrasound machine (Philips HD-9; Philips Ultrasound, Bothell, WA, USA) with an
abdominal probe was the machine of choice to measure CRL. However, as the first contact
with the study often occurred at several clinics in the geographical area, it was considered

acceptable to use other, locally available, machines for the CRL measure at the first
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antenatal visit only provided that they were evaluated and approved by the study team. All
the ultrasonographers (n=39) at the eight study sites underwent rigorous training and
standardisation specifically for the CRL measures.’® In accordance with the study’s quality
control protocol, they also submitted images of the CRL measures, which were reviewed
blindly by our collaborators at the Société Francaise pour 'Amélioration des Pratiques
Echographiques (SFAPE). The ultrasonographers were only certified to measure CRL in the
study if they demonstrated adequate knowledge of the study protocol and the quality of the

images submitted for review was satisfactory."’

CRL was measured once using strict techniques and image criteria.'®. A >7 day discrepancy
between the gestational ages based on LMP and CRL was a reason not to include the
woman in the study. All women were then followed to delivery with standardised antenatal
care evaluation and regular ultrasound scans every 5+1 weeks. The INTERGROWTH-21%
Project was approved by the Oxfordshire Research Ethics Committee “C” (ref: 08/H0606/
139), the research ethics committees of the individual participating institutions, as well as the

corresponding regional health authorities where the project was implemented.
Statistical methods

The sample size was based principally on the precision and accuracy of a single centile and
regression based reference limits. '® ' We have shown that with a sample of 4000, we
would obtain precision of 0.03SD at the 3rd or 97th centile. Further details on the precision
obtained at the 5th or 10th centiles by sample size (ranging from a sample of 500 — 6000)
are provided in a previous publication.®® We determined a mean target sample of 500
women per site, after excluding complicated pregnancies and those lost to follow-up.* We
expected that overall approximately 3% would be lost to follow-up, and that another 3%
would be excluded (using criteria decided a priori) from the study population because of
fetal/neonatal losses and congenital abnormalities. We also excluded mothers diagnosed
with catastrophic or very severe medical conditions; those with severe unanticipated
pregnancy-related conditions requiring hospital admission, and those identified during
pregnancy who no longer fulfilled all the entry criteria.

The statistical methods used are described in detail elsewhere.?' Briefly, data were first
explored visually by a scatter plot of CRL by GA and vice versa. The relationship between
GA and CRL is non-linear although the distribution of CRL is conditionally normal at any
given GA. We applied fractional polynomial (FP) models to the data by fitting separate
models to the mean and standard deviation (SD) of GA to account for increases in variance
with greater CRL and gestation.?* 2 Using equations of the mean and SD one can easily

compute any desired centiles using the relation:
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P centile = Mean CRL + zxSD

where z is the normal equivalent deviate (z score) corresponding to a particular centile, e.g.
z=-1.88, -1.645,-1.28, 0, 1.28, 1.645, and 1.88 for the 3, 5, 10", 50", 90", 95" and 97"
centiles, respectively; and the SDs in this equation are the predicted estimates from the

regression analysis.

To overcome the effect of data truncation at the limits of recruitment at 9*° and 13*° weeks of
gestation, we explored three alternative statistical approaches.?’ Truncation occurs when
data are constrained by a restricted range of GA; such a restriction is commonly put in place
for recruitment reasons, but also because fetal curling prevents accurate measurement
beyond 13*° weeks.?? In our analysis, all three statistical approaches gave very similar
results, and we opted for one (simulation for small and large CRL) as it had the best fit at

both the upper and lower ends of GA.

Fitted curves (3", 50", and 97" centiles) from different models were assessed visually for a
good fit and by comparing the deviances from each model. Goodness of fit was assessed
by a scatter plot of the distribution of residuals in z scores by CRL and also by counting the
number of observations below the 3™ and above the 97" centiles. Assessment of increasing
variability with gestation, and smooth changes of both mean and SD across GA, were

undertaken as part of the fractional polynomial approach.

Results

Of the 13,108 pregnant women screened between May 2009 and July 2013 at the eight
study sites, 4,607 (35%) met the clinical eligibility criteria and were enrolled in the study. All
the women were closely followed up throughout pregnancy by the study team until delivery
and hospital discharge. A total of 4,324 women had live singleton births in the absence of
severe maternal conditions or congenital abnormalities detected by ultrasound or at birth.
The sample size per country ranged from 311 in the USA to 640 in the UK. The overall
maternal and pregnancy outcome characteristics are shown in Table 1. The CRL was
measured in 56 women at <9*° weeks of gestation, resulting in 4,268 women who

contributed data to the final analysis (Figure 1).

As we have reported elsewhere, the evaluation of the similarities in CRL across the eight
populations was performed using variance component analysis, standardised site difference
and sensitivity analysis. All three analytical strategies demonstrated that the populations

were similar enough to justify pooling the data.?®

The mean fetal size and SD increased with GA (Table 2, Figure 2). Their relationship to GA
is defined by the two equations below in which GA is expressed in days of gestation:
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Mean CRL (mm) = -50.6562 + 0.815118*GA + 0.00535302*GA?
SD of CRL (mm) =-2.21626 + 0.0984894*GA

The data were then used to create a dating equation to allow GA estimation (as a dependent
variable) in all women by measuring CRL (as an independent variable) (Fig 3, Table 3). The
relationship is defined by the two equations below in which CRL is expressed in mm:

GA (days) = 40.9041 + 3.21585*CRL® + 0.348956*CRL
SD of GA (days) = 2.39102 + 0.0193474*CRL

For the goodness of fit analysis, mean residuals by week of gestation expressed in z scores
did not show any obvious pattern (-0.12, 0.00, -0.05, -0.06, 0.03 and 0.14 at 9, 10, 11, 12, 13

and 14 weeks of gestation, respectively).

Discussion

We have studied a large, international cohort of women from eight diverse geographical
locations worldwide, with minimal constraints on fetal growth at both population and
individual level (i.e. a prescriptive approach to growth evaluation), so as to construct
standards for CRL size and the corresponding GA estimation in the first trimester of
pregnancy. These populations were judged to be similar enough to be pooled into a single
cohort. This is the first time that an international, early fetal linear size standard and
equation for GA estimation have been produced. When fully implemented they will allow for
uniform, early pregnancy evaluation at all levels of health care across the world. Using the
same standard to identify abnormal conditions early in pregnancy or make diagnoses is

routine practice in most areas of medicine and long overdue for obstetric care.

Our study has a number of important methodological and conceptual strengths. Firstly, we
included a diverse range of geographical locations and populations from different ethnic
backgrounds around the world to make the findings as generalisable as possible. This is of
special relevance today given the extent of multiethnic populations and children of admixed
parents. Secondly, unified protocols were used for recruitment, clinical care until hospital
discharge and data collection, and rigorous quality control processes were employed.
Thirdly, the study was purposely prospective and population-based, and only included
singleton pregnancies that were conceived naturally with a certain LMP. Fourthly, only
healthy women sampled from preselected, geographically defined populations with low
adverse perinatal outcome rates were selected. Lastly, all participants were studied to the
end of pregnancy, but women were excluded if fetal/neonatal deaths, severe pregnancy
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complications or congenital abnormalities occurred. This cohort of women, therefore, had

the greatest potential for achieving optimal fetal growth.

The approach has allowed us to create an international prescriptive standard of early fetal
growth. This is crucial for estimating GA because it is based on the assumption that the
CRL values are from healthy fetuses that remained so for the remainder of the pregnancy.
We based our strategy and rationale on the knowledge gained from our recent systematic
review of existing charts for GA estimation, which showed that the overall quality of study
design, statistical analysis and reporting was less than optimal.’ Only 8 of the 29 previous
studies identified and enrolled unselected or low-risk pregnancies, and while almost all the
studies reported using some of the FGLS inclusion/exclusion criteria, no study used all of
them. A comprehensive strategy for ultrasound quality control was not employed in any of
the 29 studies. Many studies have also resulted from retrospective analysis of large
databases of routinely collected clinical data. Such retrospective studies are at high risk of
bias as the quality of the recorded data is variable and the ability to perform prospective
ultrasound quality assurance is curtailed. In contrast, clinical application of our standard
globally will allow fetal size centiles to be plotted uniformly, making comparisons of fetal size

and gestational age across populations easier to interpret.

Furthermore, we compared our GA equation from the pooled eight different geographical
and ethnic populations with the two studies selected during the systematic review with the

lowest risk of methodological bias 2*%°

and that were conducted in populations with
adequate medical care and nutrition conditions in developed countries making them
potentially eligible for the INTERGROWTH-21% Project. Interestingly and reassuringly for
the global introduction into clinical practice of our new international standards, only very
small differences were seen that are of no clinical relevance in estimating GA from CRL

values.

The first of these studies, carried out in 1973 in Scotland, was an analysis of 214 CRL
measurements in 80 patients®; the second was a population-based study in the Netherlands
between 2002 and 2006 with 2,079 individual CRL measurements.?® The difference in both
studies in the GA estimation was * 1 day of gestation, except for CRL>80mm where the
difference between the INTERGROWTH-21% equation and that by Verburg et al (2008) %
approached and then exceeded 2 days at CRL>85mm. These striking similarities suggest
that early linear fetal growth evaluated by CRL measures appears to be uniform both over
time and among different ethnic populations once they have reached an adequate level of
health, nutrition and socio-economic conditions, reinforcing the appropriateness of using

international standards.

This article is protected by copyright. All rights reserved.



Accepted Article

A potential limitation of our study was the use of multiple ultrasonographers as it has
previously been argued that reference studies should be performed by a single operator in
order to reduce inter-observer error. In our opinion, this is not appropriate: it produces small
studies concentrated in a single practice; devalues the contribution of international,
multicentre studies; reduces external validity, and fails to recognise that clinical services are
delivered in most institutions by many members of staff. Rather, studies should account for
the variability introduced by ultrasonographers by taking steps to improve the quality and
consistency of measurements through standardisation, audit and quality control of all

aspects of ultrasound.® "%

A disadvantage of GA estimation purely based on ultrasound measures of fetal anatomical
parameters is that all biological variation in GA for a given value of CRL disappears - an
assumption that is of course biologically implausible. This is not a problem peculiar to
ultrasound but any other biological parameter being predicted by a single measure. We
therefore suggest that all information collected at the time of the first antenatal visit (including
the reported LMP and assessment of its reliability) should be taken into account when
estimating GA or assessing fetal growth during future antenatal visits.** When a reliable
LMP and ultrasound estimate concur, small adjustments in GA may mask inherent CRL
measurement error. Conversely, an apparently reliable and accurate LMP with a substantial
difference in GA estimation based on CRL should be considered as an indicator of possible
growth disturbance or underlying pathology that needs to be monitored and corroborated.?’
Finally, it is important to emphasise that all estimates should be presented to women with
the corresponding measure of variability, e.g. SD or percentiles, to provide a measure of the

error of the estimation.

In short, we have presented, building on the experience of decades of ultrasound work
conducted by others, international standards for evaluating fetal linear size in the first
trimester and the corresponding new GA estimate equation from CRL values to be used
across countries and populations. The new GA estimations are in close agreement with
studies with low risk of methodological bias conducted in populations from developed
countries, suggesting that when high methodological standards are met and populations
adequately selected, early fetal growth is similar across populations. The adoption of these
standards, through their introduction into ultrasound machines and fetal database systems,
will standardise the evaluation of fetal growth across levels of care and facilitate

comparisons internationally.
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Jaffer, A Lambert, P Lumbiganon, JA Noble, RY Pang, AT Papageorghiou, M Purwar, J
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DG Altman (Head), EO Ohuma, J Villar.

Data Management Group

DG Altman (Head), F Roseman, N Kunnawar, SH Gu, JH Wang, MH Wu, M Domingues, P
Gilli, L Juodvirsiene, L Hoch (until May 2011), N Musee (until June 2011), H Al-Jabri (until
October 2010), S Waller (until June 2011), C Cosgrove (until April 2013), EO Ohuma (from
September 2010), D Yellappan (from November 2010), A Carter (from July 2011), D
Muninzwa (from October 2011), D Reade (from June 2012), R Miller (from June 2012).
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Ultrasound Group

AT Papageorghiou (Head), LJ Salomon (Senior external advisor), A Leston, A Mitidieri, F Al-
Aamri, W Paulsene, J Sande, WKS Al-Zadjali, C Batiuk, S Bornemeier, M Carvalho, M
Dighe, P Gaglioti, N Jacinta, S Jaiswal, JA Noble, K Oas, M Oberto, E Olearo, MG Owende,
J Shah, S Sohoni, T Todros, M Venkataraman, S Vinayak, L Wang, D Wilson, QQ Wu, S
Zaidi, Y Zhang, P Chamberlain (until September 2012), D Danelon (until July 2010), | Sarris
(until June 2010), J Dhami (until July 2011), C loannou (until February 2012), CL Knight
(from October 2010), R Napolitano (from July 2011), C Pace (from January 2011), V
Mkrtychyan (from June 2012).

Anthropometry Group

L Cheikh Ismail (Head), WC Chumlea (Senior external advisor), F Al-Habsi, ZA Bhutta, A
Carter, M Alija, JM Jimenez-Bustos, J Kizidio, F Puglia, N Kunnawar, H Liu, S Lloyd, D Mota,
R Ochieng, C Rossi, M Sanchez Luna, YJ Shen, HE Knight (until August 2011), DA Rocco
(from June 2012), 10 Frederick (from June 2012).

Neonatal Group

ZA Bhutta (Head), E Albernaz, M Batra, BA Bhat, E Bertino, P Di Nicola, F Giuliani, | Rovelli,
K McCormick, R Ochieng, RY Pang, V Paul, V Rajan, A Wilkinson, A Varalda (from
September 2012).

Environmental Health Group

B Eskenazi (Head), LA Corra, H Dolk, J Golding, A Matijasevich, T de Wet, JJ Zhang, A
Bradman, D Finkton, O Burnham, F Farhi.
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Participating countries and local investigators
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Italy: E Bertino (Principal Investigator), P Di Nicola, M Frigerio, G Gilli, P Gilli, M Giolito, F
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August 2011).

Oman: YA Jaffer (Principal Investigator), J Al-Abri, J Al-Abduwani, FM Al-Habsi, H Al-
Lawatiya, B Al-Rashidiya, WKS Al-Zadjali, FR Juangco, M Venkataraman, H Al-Jabri (until
October 2010), D Yellappan (from November 2010).

UK: S Kennedy (Principal Investigator), L Cheikh Ismail, AT Papageorghiou, F Roseman, A
Lambert, S Lloyd, R Napolitano (from July 2011), C loannou (until February 2012), | Sarris
(until June 2010),
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1) Flow diagram of the progress of women through the study. Congenital
malformations diagnosed by ultrasound during pregnancy or at birth during clinical

examination.
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2) Fetal crown-rump length (CRL) (mm) size as a function of gestational age. Raw
data (grey open circles) are plotted and the solid lines represent the mean, 3rd and
97th centiles (x1.88 SD). The red open circles represent the empirical means, 3rd

and 97th centiles.
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3) Estimation of gestational age (weeks) as a function of crown-rump length (CRL)
(mm). The lines represent the mean, 3rd and 97th centiles (£1.88 SD) of gestational
age for a given CRL value. The red open circles represent the empirical means, 3rd

and 97th centiles.
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Table 1. Maternal and pregnancy characteristics of the 4,321 women enrolled in the Fetal
Growth Longitudinal Study of the INTERGROWTH-21°%" Project who had a live singleton birth in
the absence of severe maternal conditions or congenital abnormalities detected by ultrasound

Accepted Article

or at birth.

Indicator Mean (SD) or n (%)
Maternal age (years) 28.4 (3.9)
Maternal height (cm) 162.2 (5.8)
Paternal height (cm) 174.4 (7.3)
Maternal weight (kg) 61.3 (9.1)
Body Mass Index (kg/m?) 23.3(3.0)
Gestational age at first visit (weeks) 11.8 (1.4)
Years of formal education (years) 15.0 (2.8)
Haemoglobin level before 15 weeks of gestation (g/dl) 12.5(1.1)
Married/cohabiting, n (%) 4204 (97.3)
Nulliparous, n (%) 2955 (68.4)
Spontaneous initiation of labour, n (%) 2868 (66.4)
Caesarean section, n (%) 1541 (35.7)
Preterm (<37°° weeks of gestation), n (%) 195 (4.5)
NICU admission >1 day, n (%) 240 (5.6)
Neonatal mortality, n (%) 7(0.2)
Male sex, n (%) 2149 (49.7)
Birthweight (kg) (237" weeks of gestation only) 3.3(0.4)
Birth head circumference (cm) (237" weeks of gestation only) 49.4 (1.9)
Birth length (cm) (237°° weeks of gestation only) 33.9(1.3)

All values are Mean (SD) for continuous variables and n (percentages) for categorical

variables
NICU = Neonatal Intensive Care Unit
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Table 2. Sample size for each week of gestation reporting mean crown-rump length and
standard deviation (mm).

Gestational age n CRL mm CRL mm
(weeks) (mean) (Standard Deviation)
9%t0 9™ 554 27.47 4.83

10" to 10™° 587 36.23 6.10

11"%to 11*° 972 49.39 6.62

12"%t0 12*° 1279 60.78 7.07

13+ to 13*° 876 72.53 7.29

CRL = crown-rump length
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Table 3. Chart for pregnancy dating based on crown-rump length (CRL).

3" percentile

10" percentile

50" percentile

90" percentile

97" percentile

CRL (mm) Weeks Days Weeks Days Weeks Days Weeks Days Weeks Days
15 7 5 7 6 8 3 8 6 9 1
16 7 5 8 0 8 3 9 0 9 1
17 7 6 8 1 8 4 9 1 9 2
18 8 0 8 1 8 5 9 1 9 3
19 8 0 8 2 8 6 9 2 9 4
20 8 1 8 3 8 6 9 3 9 4
21 8 2 8 3 9 0 9 4 9 5
22 8 2 8 4 9 1 9 4 9 6
23 8 3 8 5 9 1 9 5 10 0
24 8 4 8 5 9 2 9 6 10 0
25 8 4 8 6 9 3 9 6 10 1
26 8 5 9 0 9 3 10 0 10 2
27 8 6 9 0 9 4 10 1 10 3
28 8 6 9 1 9 5 10 1 10 3
29 9 0 9 2 9 5 10 2 10 4
30 9 0 9 2 9 6 10 3 10 5
31 9 1 9 3 10 0 10 3 10 5
32 9 2 9 3 10 0 10 4 10 6
33 9 2 9 4 10 1 10 5 11 0
34 9 3 9 5 10 2 10 5 11 0
35 9 3 9 5 10 2 10 6 11 1
36 9 4 9 6 10 3 11 0 11 2
37 9 5 9 6 10 3 11 0 11 2
38 9 5 10 0 10 4 11 1 11 3
39 9 6 10 1 10 5 11 2 11 4
40 9 6 10 1 10 5 11 2 11 4
41 10 0 10 2 10 6 11 3 11 5
42 10 0 10 2 10 6 11 4 11 5
43 10 1 10 3 11 0 11 4 11 6
44 10 1 10 3 11 1 11 5 12 0
45 10 2 10 4 11 1 11 5 12 0
46 10 3 10 5 11 2 11 6 12 1
47 10 3 10 5 11 2 12 0 12 2
48 10 4 10 6 11 3 12 0 12 2
49 10 4 10 6 11 4 12 1 12 3
50 10 5 11 0 11 4 12 1 12 3
51 10 5 11 0 11 5 12 2 12 4
52 10 6 11 1 11 5 12 3 12 5
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