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Prospective assessment of reproducibility of threedimensional ultrasound for fetal biometry
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Purpose: To compare fetal ultrasound measurements performed by two observers with different levels of experience and evaluate the potential contribution of the use of threedimensional (3D) ultrasound on repeatability, reproducibility and agreement of twodimensional (2D) and 3D-derived measurements.

Materials and methods: Two observers (one senior and one junior) measured head circumference (HC), abdominal circumference (AC) and femur length (FL) in 33 fetuses (20 to 40 weeks of gestation). Each observer performed two series of 2D measurements and two series of 3D measurements (i.e., measurements derived from triplane volume processing).

Measurements were converted into Z-scores according to gestational age. Variability between the different series of measurements was studied using Bland-Altmann plots and intra-class correlation coefficients (ICC).

Results: Agreement with the 2D measurements of the senior observer was higher in 3D than in 2D for the junior observer (systematic differences of -0.4, -0.2 and -0.8 Z-score vs. -0.1, -0.1 and -0.6 for HC, AC and FL on 2D and 3D datasets, respectively). The use of 3D ultrasound improved junior observer repeatability (ICC= 0.94, 0.88, 0.90 vs. 0.94, 0.94 and 0.96 for HC, AC and FL in 2D and 3D, respectively). The reproducibility was greater using the junior observer 3D datasets (ICC= 0.75, 0.60 and 0.45 vs. 0.79, 0.89 and 0.63 for HC, AC and FL, respectively).

Conclusion:

The use of 3D ultrasound improves the consistency of the measurements performed by a junior observer and increases the overall repeatability and reproducibility of measurements performed by observers with different levels of experience.

Introduction

Screening for fetal growth abnormalities relies primarily on accurate biometric measurements performed on two-dimensional (2D) ultrasound images, allowing the estimation of fetal weight [START_REF] Papageorghiou | International standards for fetal growth based on serial ultrasound measurements: the fetal growth longitudinal study of the INTERGROWTH-21st Project[END_REF]. As with all screening tests, it is essential to maintain strict control over the reproducibility of the measurements used [START_REF] Kha | Evaluation of a clinical test. I: assessment of reliability[END_REF][START_REF] Neto | True reproducibility of ultrasound techniques (TRUST): systematic review of reliability studies in obstetrics and gynecology[END_REF]. The operator-dependent nature of ultrasound compared with other imaging techniques is well understood [START_REF] Perni | Intraobserver and interobserver reproducibility of fetal biometry[END_REF] and impacts negatively on the quality of the measurements. The variability of ultrasound measurements is difficult to quantify probably due to several factors including the identification of anatomical landmarks, plane acquisition and caliper positioning [START_REF] Neto | True reproducibility of ultrasound techniques (TRUST): systematic review of reliability studies in obstetrics and gynecology[END_REF]. However, even if this variability is marginal and acceptable for experienced operators, it remains substantial for inadequately trained operators [START_REF] Perni | Intraobserver and interobserver reproducibility of fetal biometry[END_REF][START_REF] Benacerraf | Proceedings: beyond ultrasound first forum on improving the quality of ultrasound imaging in Obstetrics and Gynecology[END_REF][START_REF] Sarris | Standardization of fetal ultrasound biometry measurements: improving the quality and consistency of measurements[END_REF][START_REF] Weerasinghe | Cumulative sum (CUSUM) analysis in the assessment of trainee competence in fetal biometry measurement[END_REF].

The use of three-dimensional (3D) ultrasound allows a potential pathway to improve the accuracy of fetal measurements. Offline analysis of stored 3D volumes to select the plane, which corresponds to the conventional 2D ultrasound criteria, can be performed by identifying anatomical landmarks without specific skill at manipulating the probe [START_REF] Sarris | Fetal biometry: how well can offline measurements from three-dimensional volumes substitute real-time two-dimensional measurements?[END_REF]. It was previously demonstrated that repeatability and operator reproducibility could be improved by using 3D ultrasound volumes to perform biometric measurements [START_REF] Chan | Volumetric (3D) imaging reduces inter-and intraobserver variation of fetal biometry measurements[END_REF][START_REF] Lima | Biometry and fetal weight estimation by two-dimensional and three-dimensional ultrasonography: an intraobserver and interobserver reliability and agreement study[END_REF]. Improvement might be especially significant for inexperienced operators [START_REF] Yang | Fetal biometry by an inexperienced operator using two-and three-dimensional ultrasound[END_REF]. The use of 3D ultrasound was also shown to reduce the time needed to perform the ultrasound and to lead to an improved image quality.

However, in previously published reports, fetal biometric measurements were performed at different gestational ages, which did not allow for the direct comparison of data. Indeed, expressed in millimeters, the observed variability between repeated measurements of the same parameter increases with increasing gestational age. By using the Z-score, this difficulty can be overcome [START_REF] Sarris | Intra-and interobserver variability in fetal ultrasound measurements[END_REF].

Although 3D ultrasound has an a priori lower risk of variability than 2D ultrasound, it still presents a risk of intra-and inter-operator variability for two reasons: firstly, due to the quality of the acquisition of the volume [START_REF] Sarris | Fetal biometry: how well can offline measurements from three-dimensional volumes substitute real-time two-dimensional measurements?[END_REF] and secondly due to the quality of the subsequent analysis (selection of the correct plane and caliper placement). The specific impact of this second step (i.e., processing volumes) has not yet been assessed. The primary goal of this pilot study was to compare fetal ultrasound measurements performed by two observers of different levels of experience and evaluate the potential contribution of 3D ultrasound on repeatability, reproducibility and agreement of 2D and 3D-derived measurements. The additional study had the aim of assessing the impact of the observer's experience on the processing of the ultrasound volumes.

Materials and methods

Patients

Data were collected during a prospective cross-sectional pilot study undertaken on women referred for ultrasound examination to an academic hospital. The standard management of pregnant women in our institution includes an ultrasound examination performed by an expert sonographer (with findings being reported in the patient's medical notes). An optional additional ultrasound examination may be performed by a student as part of training. Oral consent is obtained from the patient before the additional scan is undertaken. This additional scan results in a slightly longer ultrasound examination. Data acquired during this scan do not contain patient information or result in changes to the patient's care.

This study was performed from November 1 st , 2015 until the January 31 st , 2016.

Women referred for an ultrasound examination involving biometric measurements between 17 and 41 weeks' gestation (WG) were invited to participate. The non-inclusion criterion was the refusal to participate in the optional part of the examination. The exclusion criterion was the presence or suspicion of a fetal abnormality.

Ultrasound protocol and image analysis

The measurements were performed on a Voluson E8 ® (GE Healthcare) using a 4-8 MHz probe. During the ultrasound examinations, a mask was put on the screen to prevent the observer from seeing the measurements and gestational age-related percentiles. Each 2D and 3D measurement was performed twice by each observer to evaluate the reproducibility.

All 2D and 3D biometric measurements were performed according to the methodology published in the Intergrowth 21 study [START_REF] Papageorghiou | International standards for fetal growth based on serial ultrasound measurements: the fetal growth longitudinal study of the INTERGROWTH-21st Project[END_REF]. The procedures for analyzing the volumes were developed and implemented by adapting procedures from previous publications and using the co-author's expertise [START_REF] Sarris | Fetal biometry: how well can offline measurements from three-dimensional volumes substitute real-time two-dimensional measurements?[END_REF]. The 3D volume acquisition was obtained in triplane mode with the sweep angle set at 60°. This angle had been previously defined to encompass all the relevant structures in a fetus at 41 WG. In order to limit the distortion of the volumes, the acquisition planes were: a transverse transthalamic plane, a transverse abdominal plane and a plane allowing the visualization of the uppermost femur (with less than 40° angulation compared to the horizontal) for the volumes of the cephalic pole, the abdomen and the thigh respectively [START_REF] Sarris | Fetal biometry: how well can offline measurements from three-dimensional volumes substitute real-time two-dimensional measurements?[END_REF]. For very active fetuses, the speed of acquisition was increased. The pressure of the probe on the maternal abdomen was adjusted in order not to deform the contours of the fetal anatomy. All of these acquisition techniques, as well as the visual assessment of the absence of artifact caused by fetal movement during the volume acquisition, were covered in the teaching received by the junior observer before the study.

The time taken to obtain the 2D planes and 3D volumes, as well as the analysis of the volumes, were recorded. For 2D measurement procedures and 3D volumes acquisition, the observers kept an empty screenshot at the beginning and end of each process to calculate the duration. For volume processing procedures, the observers used an external timer.

Data collection and definitions

Data were collected during examinations performed successively by both a senior observer and a junior observer. The senior observer (G. A.) was an expert sonographer and a trainer for fetal biometry training programs. This observer has conducted over 2,000 ultrasound examinations, with both 2D and 3D technique, over the last five years. The junior observer (M. C.) was a trainee in obstetrics and gynecology and had performed less than 50 2D ultrasound examinations in the course of his training and had minimal experience in 3D ultrasound. Before the study commenced, the junior observer received two hours of theoretical training and four hours of hands-on training on how to perform 2D and 3D fetal biometry including measurement methodology, anatomical landmarks, volumes acquisition and 3D volume processing.

Conventional 2D measurements performed by the senior observer were chosen as the reference standard. The index tests assessed were 2D measurements performed by the junior observer and 3D measurements performed both by the senior and the junior observers. The STARD standards were used to report the results [START_REF] Bossuyt | an updated list of essential items for reporting diagnostic accuracy studies[END_REF].

For each fetus, datasets comprising of the head circumference (HC), the abdominal circumference (AC) and the femur length (FL) were recorded twice by the two observers and further referred to as datasets 2Dsenior and 2Djunior. Similarly, 3D volumes (cephalic pole, abdomen, and thigh) were acquired twice by both observers. At the end of the collection period, the volumes were reviewed off-line by their respective observers to obtain the corresponding measurements: HC, AC, and FL and further referred to as datasets 3Dsenior and 3Djunior.

As part of the additional study, the volumes acquired by the junior observer were reset and processed again by the senior observer (dataset 3Dreview) to evaluate the specific impact of off-line processing on inter-observer reproducibility and to assess the impact of 3D acquisitions quality on the processing step. The intra-observer reproducibility was not studied as part of this additional study.

The two observers processed all the measurements in a random order to limit the impact of memorization effect and training bias on variability. These procedures produced four 2Ddatasets for each fetus (two datasets 2Dsenior and two datasets 2Djunior) and five 3Ddatasets (two datasets 3Dsenior, two datasets 3Djunior and one dataset 3Dreview). Examples of measurements performed by processing 3D acquisition (triplane view and post-reviewing view) and a flowchart of the data acquisition procedure are provided in Figures 1 and2, respectively. For all women, indication for ultrasound examination, body mass index (BMI), maternal age, gestational age, complications or risk factors and fetal presentation were recorded.

Statistical analysis

The term 'agreement' referred to the fact that two or more independent measurements of the same parameters were equal [START_REF] Bland | Applying the right statistics: analyses of measurement studies[END_REF]. The term 'repeatability' referred to the ability of a same observer to obtain similar results on iterative measurements performed on the same fetus [START_REF] Soyer | Agreement and observer variability[END_REF]. The term 'reproducibility' referred to the ability for different observers to obtain similar results measuring the same fetus. The terms 'random error' and 'systematic error' referred to the individual variability related to unpredictable changes due to changes in observer or technique and predictable changes related to a tendency to over-or under-estimate a magnitude.

Use of Z-scores to report fetal measurements resulted in variability remaining constant irrespective of fetal size [START_REF] Sarris | Intra-and interobserver variability in fetal ultrasound measurements[END_REF]. All of the measurements were, therefore, converted into Zscores using the references provided by the Intergrowth 21st study [START_REF] Papageorghiou | International standards for fetal growth based on serial ultrasound measurements: the fetal growth longitudinal study of the INTERGROWTH-21st Project[END_REF].The following cut-offs, Z-score < -1.3 and Z-score > 1.3 (corresponding to measurements < 10 th percentile and > 90 th percentile) were used to assess the distribution of measurements in each series.

To underline the clinical impact resulting from a difference in fetal biometric measurements, the estimated fetal weight (EFW) was calculated using the Hadlock formula [START_REF] Hadlock | Estimation of fetal weight with the use of head, body, and femur measurements: a prospective study[END_REF]. The intergrowth 50° centile for 32 WG was used as the reference.

A minimum of 30 observations (i.e., 30 fetuses) was required to provide a sample with a normal distribution as a part of a pilot study. A further 10% was added to mitigate the risk of missing data. Therefore, the protocol specified 33 fetuses needed to be scanned.

All quantitative data were expressed as mean ± standard deviation (SD) and ranges. Paired Welch two sample t-test was used for duration comparison. The differences between the different series of measurements were searched for with the Tukey's HSD test (honestly significant difference). Significance for difference was set at P < 0.05. The calculation of the intraclass correlation coefficients (ICC) with their 95% confidence interval (CI) allowed the assessment of the repeatability and reproducibility between the different series. Statistical analysis was performed using R software version 3.2.0 (R Core Team).

Agreement between the different series of measurements was evaluated using Bland-Altman plots [START_REF] Bland | Applying the right statistics: analyses of measurement studies[END_REF].

Results

Patients

Of the initially 40 consecutive eligible women, measurements and acquisitions were performed on 33 women because 7 refused the additional examination. The mean maternal age was 28 years ± 3.9 (SD) years (range: 20 -40 years) with a mean gestational age of 28 ± 5 (SD) WG (range: 20 -40 WG). The mean body mass index (BMI) of the women was 27± 5.18 (SD) kg/m 2 (range: 17 -36 kg/m 2 ) with 23 women having a BMI ≥ 25 kg/m 2 .

Fetal measurements and volume acquisitions were performed during routine 2 nd and 3 rd trimester ultrasound appointments for 20 of the 33 women. The other 13 women were scanned to monitor fetal growth. The pregnancies progressed normally in 28/33 women (85%), with the other five women having the following complications or risk factors: gestational diabetes (n = 3), arterial hypertension (n = 1) and antiphospholipid antibodies syndrome (n = 1). Fetal presentation was cephalic in 20/33 women (61%), breech in 7/33 women (21%), and transverse in 6/33 women (18%). The flowchart of the study population recruitment is presented in Figure 2.

Both observers acquired the necessary 2D images and 3D volumes for biometric measurements in all women. However, on processing his 3D volumes, the junior observer identified that on three occasions a volume of the shoulder and humerus had been mistakenly acquired instead of the pelvis and femur. The FL measurements corresponding to these three volumes were not calculated.

The mean time taken for fetal biometry in 2D & 3D is reported in Table 1. The senior observer obtained measurements significantly faster using both 2D images and 3D volumes than the junior observer. The use of 3D volume acquisition significantly reduced the "point of care" time for both observers. However, when the time for the complete procedure was analyzed (i.e., 3D acquisition and processing) 3D procedure time was significantly longer than 2D procedure time for junior and senior observers (P < 0.001).

Distribution of measurements

There were no significant differences between the different observers' measurements of the HC and AC or between the 2D and 3D measurements (Table 2). The mean of the biometric measurements obtained by the junior observer using 2D ultrasound (dataset 2Djunior) was lower with a higher standard deviation than using 3D. And significant differences in 2D measurements were found for FL between the junior and the senior observer (P = 0.038).

The number of measurements < -1.3 Z-score or > 1.3 Z-score (below the 10 th or above the 90 th centile) was reduced for the junior observer when using 3D ultrasound. The concordance between the two observers for the number of measurements between < -1.3 and > 1.3 Z-score increased when the junior observer used 3D volumes.

Senior observer

The senior observer demonstrated high degrees of agreement between all measurement techniques, with a 95% CI of less than 1 Z-score for the three parameters (Figure 3). This variability corresponded, in a clinically relevant manner, to 95% of EFWs being between 1534 g and 2039 g for a 1762 g fetus at 32 WG (Table 3). The repeatability of the measurements was high within all the series (ICC ≥ 0.90 for the datasets 2Dsenior and 3Dsenior) and an improvement was seen using 3D for the HC and FL parameters (Table 4).

Junior observer

The agreement between the reference measurements (dataset 2Dsenior) and the datasets 2Djunior and 3Djunior were weaker than those seen between the reference and the dataset 3Dsenior. For the HC and AC parameters, the 95% confidence interval was approaching 2 Z-scores in both 2D and 3D (Figure 3). A systematic difference of approximately -0.4 and -0.2 Z-score with the reference measurements was found for the dataset 2Djunior for these two parameters, respectively. This difference was consistent with the average differences seen in Table 2 (underestimation of measurements within the 2Djunior dataset compared to the reference dataset).

Concerning the femur measurements, the agreement between the 2D and 3D series of the junior operator and the reference measurements were even weaker with a 95% CI > 3.5 Zscores and an underestimation of measurements, compared to the reference dataset. This variability corresponds to 95% of EFWs being between 1176 g and 2281 g for a 1762 g fetus at 32 WG in 2D (Table 3). And, to 95% of EFWs being between 1270 g and 2215 g in 3D (Table 3). The repeatability of the measurements was raised in 3D with ICCs close to those seen within the 2Dsenior dataset (Table 4).

Reproducibility

The inter-operator intra-technique reproducibility was higher when both operators measured from 3D volumes rather than in 2D. A particular benefit was seen for AC and FL (ICC = 0.60 and 0.45 vs. 0.89 & 0.63 for 2D and 3D, respectively) (Table 4).

Impact of acquisition quality on 3D volumes processing

Analysis based on Bland Altmann plots showed that when the senior observer processed the 3D volumes acquired by the junior observer (dataset3Dreview) the agreement with the reference range (dataset 2Dsenior) was lower than the agreement of the 3Djunior dataset with the reference range. Similarly, reproducibility between 3Dreview & 2Dsenior was lower than 3Djunior & 2Dsenior for the measurements of HC and AC. Those results demonstrated a reduction in reproducibility in connection with the processing by the senior operator (Table 4). However, this same comparison for the FL shows a raised reproducibility within the 3Dreview dataset with a beneficial impact of the review by the expert operator (Table 4). The variability between 3Dreview & dataset 2Dsenior corresponds to 95% of EFWs being between 1301g and 2341g for a 1762g fetus at 32 WG (Table 3).

Discussion

This pilot study demonstrated that, when taking fetal biometric measurements, agreement with the senior observer was higher when the junior observer used 3D ultrasound volumes.

The distribution of measurements was closer to the reference range, and repeatability and reproducibility were increased. Taking fetal biometric measurements using 3D volumes was significantly slower for the junior observer when taking into account the entire procedure but allowed a significant shortening of the duration of the "point of care" examination.

On the opposite, using 2D ultrasound, the junior observer under-estimated measurements. This was most notably seen for the FL. A possible explanation for this could be a confusion between identifying the humerus instead of the femur. This confusion was detected in three cases when reviewing the 3D volumes and these were excluded. As this potential confusion was not detected at the time of the 2D scan no measurements were excluded from the 2D dataset. In clinical practice this could lead to errors in obstetric management which could be mitigated by the use of 3D volumes.

In our study, there was a limited impact of the imaging technique (2D or 3D) on the biometric measurements obtained by the senior observer. The slight improvement of repeatability obtained using 3D for the measurements of HC and FL was balanced out by the duration of the procedure which was significantly longer than the time taken to obtain the measurements in 2D.

The patients included in this study were done so in a consecutive manner without exclusion for growth abnormality. This explains the distribution seen within the cohort, with a large proportion of measurements < -1.3 Z-score and > 1.3 Z-score. This choice reflected a desire to study the impact of measurement techniques on a population representative of a standard clinic setting (physiological and pathological growth, variable fetal presentations, maternal BMI representative of the local population). Within this series, there were several overweight patients (23 patients out of 33 patients included), which is a factor that limits the quality of ultrasound measurements. However, it appears that the use of 3D ultrasound is feasible as volumes were obtained in all patients and indeed may have a beneficial impact when performing biometric measurements.

Regarding the differences in the range of measurements performed on 2D images and from 3D volumes, this has been already reported in a previous study and is potentially explained by the difficulties encountered in 2D measuring with the associated risk of random error and of a more significant under-or over-estimation of measurements (systematic errors) [START_REF] Chan | Volumetric (3D) imaging reduces inter-and intraobserver variation of fetal biometry measurements[END_REF]. This bias seems to be limited by using the 3D technique especially for the junior observer [START_REF] Yang | Fetal biometry by an inexperienced operator using two-and three-dimensional ultrasound[END_REF], however, the specific composition of our cohort (a large proportion of measurements < -1.3 Z-score and > 1.3 Z-score) may have accentuated this effect. This finding calls for caution over the clinical interpretation of 3D measurements. Current reference ranges referring to 2D data are probably not superimposable on a 3D series.

The starting hypothesis of the additional 3D review study was to confirm that the senior observer's review of the junior observer's 3D volumes would result in increased reproducibility and agreement of the measurements. However, this point was not confirmed (inter-operator ICC was weaker for the HC and AC parameters for the 3Dreview dataset). The only advantage observed concerned the agreement of FL measurements with the reference measurements. These results underline that the experience of the observer appears to have a more significant impact when using 2D ultrasound than 3D ultrasound. This difference could be partly explained by the standardization of analyzing 3D volumes, limiting the observerdependent nature of performing measurements. This would need to be confirmed on a more extensive series involving different observers from different institutions to reduce the interpretation bias related to each observer. However, this finding echoes the concerns recently put forward in the Beyond Ultrasound First Forum [START_REF] Benacerraf | Proceedings: beyond ultrasound first forum on improving the quality of ultrasound imaging in Obstetrics and Gynecology[END_REF] regarding quality control of data and the evolution of ultrasound within different imaging techniques. It encourages research aimed at automating the measurement process, especially regarding the analysis of 3D volumes [START_REF] Hur | Feasibility of three-dimensional reconstruction and automated measurement of fetal long bones using 5D Long Bone[END_REF][START_REF] Ambroise Grandjean | Artificial intelligence assistance for fetal head biometry: assessment of automated measurement software[END_REF][START_REF] Ambroise Grandjean | Optimization of fetal biometry with 3D ultrasound and image recognition (EPICEA): protocol for a prospective cross-sectional study[END_REF].

The use of Z-scores to compare ultrasound measurements prevents an over-estimation of the agreement and reproducibility for the measurements in early gestations (where a low variability is seen of measurements when presented in millimeters) and similarly an underestimation of the same parameters at later gestations [START_REF] Sarris | Intra-and interobserver variability in fetal ultrasound measurements[END_REF]. By using Z-scores in this study it allowed comparison of these data with previously published data. Variability seen between repeated measurements of the same parameter in 2D and 3D by the senior observer is equivalent to that seen in conventional 2D ultrasound of large cohorts. The use of Z-scores also allows a comparison of the 3D ultrasound measurements by the junior observer with data published in the same format, opening the possibility to subsequent comparisons to verify these preliminary results.

There are two main limitations to this study. The first relates to the small population size and the number of observers performing the scans. This limits the possibility of extrapolating the results to standard care. The second relates to the use of 2D measurements obtained by the senior observer as the gold standard for the reference range.

In conclusion, the results of this pilot study confirm prior results regarding the use of 3D ultrasound in reducing differences in fetal measurements due to the level of observer experience and also in reducing the duration of "point of care" examination for non-expert observers. These preliminary results support the possibility to standardize measurement procedures by using 3D ultrasound volumes, allowing us to reflect on the use of this technique in the training of physicians and sonographers, in the quality control of data and in the development of new measurement techniques. 
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Figure 1 .

 1 Figure 1. Examples of measurements performed by three-dimensional processing acquisition (triplane view and post-reviewing view). a = head measurements; b = abdominal circumference; c = femur length. Arrows indicate caliper locations.

Figure 2 .

 2 Figure 2. Flowchart of the selection of patients and data acquisition procedures by the senior and junior observers.

Figure 3 .

 3 Figure 3. Graphs show agreement with reference measurements (2Ddataset) for 3Dsenior, 2Djunior, 3Djunior & 3Dreview datasets. Head circumference (a), abdominal circumference (b) and femur length (c).

  

  

  

Table 1 .

 1 Duration times for fetal biometry using two-dimensional and three-dimensional ultrasound.

Table 2 .

 2 Distribution of measurements for 2Dsenior, 3Dsenior, 2Djunior and 3Djunior datasets.

Table 3 .

 3 Examples of fetal weight estimation (EFW) confidence interval at 32 weeks when comparing each technique to the reference set (Dataset 2Dsenior).

Table 4 .

 4 Repeatability & reproducibility of fetal measurements by to different observers using intraclass correlation coefficient.Data are given in minutes:seconds and expressed as means ± standard deviations; numbers in brackets are ranges. Paired Welch two sample t-test was used for comparison.Intraclass correlation coefficient were calculated from data given in Z-score and given along with their confidence intervals in parentheses. HC = Head circumference, AC = Abdominal circumference, FL = femur length.

		2D		3D		P value*
		Mean time 2D	Mean time volume	Mean time volume	Total mean time	
			acquisition	processing	3D procedure	
	Junior	6:02 ± 2:20	2:49 ± 1:09	8:50 ± 2:45	11:40 ± 3:12	< 0.001
	(MC)	[1:55 -11:50]	[1:30 -7:21]	[4:47 -15:55]	[6:54-19:51]	
	Senior	2:54 ± 0:44	1:56 ± 0:32	7:24 ± 1:28	9:20 ± 1:40	< 0.001
	(GA)	[1:23 -4:45]	[1:06 -3:36]	[5:26 -11:43]	[7:13 -13:42]	
	P value*	< 0.001	< 0.001	0.008	< 0.001	-

** Comparison between repeated measurements of the same parameter by the same observer ǂ Comparison between the first measurement of each dataset for each technique & observer
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