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11.3.　CQ 2: Is the 3VTV Effective for Screening/Diagnosing FHD?
Recommendation
Dra� recommendation: Use of 3VTV is recommended for screening/diagnosing FHD in addition to the traditional basic 
cross-sectional view.
Strength of evidence: C (weak)
Strength of recommendation: highly recommended
Course of Making the Recommendation

【Background of the CQ Significance】
Screening/diagnosing FHD has become common using fetal echocardiography. �e four-chamber view (4CV) and the 

three-vessel view (3VV) have been recognized as useful. �e 3VTV can be obtained by translocating the probe toward 
the cranial side or tilting the probe caudally from the 3VV position (see Fetal Heart Screening Level II 3VTV). �is view 
is not yet commonly used to obtain cross-sectional images during the primary screening. Its usefulness has not been 
clari�ed, either. �at is why the current �ndings based on the CQ “Is the 3VTV e�ective for screening/diagnosing FHD?” 
have been summarized.

【Outcomes】
�e results of literature search indicated that the 3VTV was used to screen for FHD as well as an auxiliary diagnostic 

method when heart disease is suspected. In order to clarify the points of discussion, the outcomes were set from a couple 
of aspects; one whether the screening rate was higher with the use of 3VTV, and the other the diagnostic rate better with it.

【Literature Search and Extraction】
During the primary extraction, 129 articles came up with screening/diagnosing FHD using the 3VTV. Of these, 40 

studies (2008‒2018) were included in the secondary extraction. Ten reports ful�lled the �nal criteria. Moreover, one 
study that was considered important but outside the analysis range (2008‒2018) was included, resulting in a total of 11 
studies.1‒11) Of these 11 studies, seven focused on screening1‒7) (two meta-analyses2, 3) and �ve observational studies1, 4‒7)) 
and four focused on diagnosis8‒11) (one meta-analysis7) and three observational studies).8‒10)

【Evaluation of Outcomes】
【1. Usefulness of 3VTV during Screening】
Four articles4‒7) could be analyzed for a meta-analysis. Of these, three articles5‒7) reported concomitant use of color 

Doppler. Heterogeneity was not signi�cant, but the overall evidence was described by the random e�ects. �e 3VTV was 
considered useful for screening (OR, 3.96; 95% CI, 2.17‒7.21; p<0.0001).

�ree articles1‒3) were not included in this meta-analysis. Chen et al1) assessed 77 patients with abnormalities found 
in the 3VTV in terms of the detection rate of FHD. �ey reported high sensitivity in the position, the diameter, and the 
number of the three blood vessels, suggesting that the 3VTV appeared useful. Disappointingly, a control group was not 
provided in their study. Two meta-analyses2, 3) had some overlap of the original studies referred for the analyses. �e 
results of these meta-analyses suggest that the combined use of three views (the 4CV, the out�ow tract view, and the 
3VTV) had higher screening sensitivity than the combination of the former two. However, these �ndings were excluded 
from this meta-analysis, because the original data could not be con�rmed in detail due to descriptions in Chinese or 
unsearchable references.

No randomized control trial was included in this analysis. �e evidence level was C (weak). Even so, the 3VTV is 
clearly useful as described, with high speci�city and low probability of adverse events reported in each study. �erefore, 
use of the 3VTV is recommended.
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【2. Usefulness of 3VTV for Diagnosis】
Also evaluated was whether the 3VTV was useful for diagnosing certain diseases. Of the four extracted reports,8‒11) 

only one study was included in a meta-analysis to evaluate its usefulness for determining the diagnosis.10) Accordingly, 
each report is to be discussed.

In a meta-analysis study for diagnosis of coarctation of the aorta (CoA),8) the authors discussed potential predictors 
using fetal echocardiographic parameters in 72 patients with this malformation. �e results suggested that the Z score 
of the aortic isthmus according to the 3VTV may work as a predictor of the CoA diagnosis. Another study regarding 
tetralogy of Fallot9) reported that Z score of the aortic isthmus on the 3VTV was likely larger than that of the aortic 
annulus on the out�ow tract view. �is result implies that the value obtained on the 3VTV could be used as a marker for 
diagnosing tetralogy of Fallot. In the remaining two reports,10, 11) the Y-sign and the I-shape sign were found useful when 
evaluating conotruncal abnormalities. Of 17 patients with tetralogy of Fallot/double outlet right ventricle, 16 (94%) were 
positive for the Y-sign on the 3VTV. As for complete transposition of the great arteries, the Y-sign was seen in 22 out of 
24 patients. �e I-shape sign was positive in all these patients. Furthermore, the U-shape or the so-called nine-con�g-
uration is a particular �nding seen on the 3VTV, representing the right aortic arch or double aortic arch that forms the 
vascular ring.12, 13) Obviously, the 3VTV is helpful when diagnosing abnormalities of the aortic arch. �e vascular diam-
eters and speci�c features at certain sites obtained on the 3VTV may serve as diagnostic markers. �is cross-sectional 
image is important for diagnosing FHD. Use of the 3VTV is recommended, although the evidence level is C (weak).

【Summary】
Although the strength of evidence is weak, the detection rate seems to be raised by the 3VTV in addition to basic 

cross-sectional images by the 4CV and the 3VV when screening for CHD. In particular, the vascular diameters at certain 
sites or speci�c features on the 3VTV are seemingly useful diagnostic markers. �ere are few disadvantages of extending 
the basic cross-sections to the 3VTV, and the potential of adverse events is low. It is highly recommended for the 3VTV 
to be adopted for screening/diagnosing FHD. �e maneuver allows accurate examinations maintaining high levels of 
sensitivity and speci�city.

【Summary for the General Public】
�e 3VTV is used to depict the trachea on the same plane as the pulmonary artery (the ductus arteriosus), the aorta, 

and the superior vena cava. �e 3VTV can be obtained by moving the probe toward the fetal head following the stan-
dard fetal ultrasonographic view. �e view can be provided relatively easily. Its usefulness at the time of screening and 
diagnosis of FHD has not yet been clari�ed. Few studies have been dedicated regarding the role of the 3VTV. In these 
guidelines, the CQ “Is the 3VTV e�ective for screening/diagnosing heart disease?” was raised to organize the �ndings 
and to make recommendations.

In conclusion, it was suggested that the screening detection rate would be higher by adding the 3VTV in the screen-
ing process of the basic cross-sections for FHD. It was also suggested that the diagnosis rate would be higher by using 
disease-speci�c markers on the 3VTV when con�rming certain diagnoses. �is is why use of the 3VTV is highly recom-
mended for screening/diagnosing FHD, despite the weak evidence of its application.
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