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Objective: To describe the prenatal ultrasound characteristics of persistent
left superior vena cava (PLSVC) in fetuses and its correlation with related
malformations, chromosomal abnormalities, and clinical outcomes.

Methods: A 10-year retrospective analysis of the clinical and ultrasound data
of 898 fetuses diagnosed with PLSVC at our center was conducted. Ultrasound
characteristics of PLSVC type were summarised systematically, and incidence
rates of abnormalities and pregnancy outcomes of PLSVC types were
determined.

Results: Diagnosing PLSVC requires the 4CV, 3VV and 3VT views, while
auxiliary classification requires parasagittal and innominate vein views. PLSVC
ultrasound features include coronary sinus dilation and an additional vascular
cross-section on the left side of the pulmonary artery. Types | and Il PLSVC
involved 94.2% vs. 5.8% of cases, respectively. Type | PLSVC had lower
incidence of abnormalities (70.3%) than Type Il (100%; p < 0.001) and higher
birth rates (63.5% vs. 7.7%; p < 0.001). However, they differed non-significantly
in incidence of chromosomal abnormalities (p > 0.05). Of fetuses, 28.0 and
72.0% had isolated and non-isolated PLSVC, respectively. Lower incidence of
chromosomal abnormalities occurred in fetuses with isolated PLSVC (7.8%) than
that in non-isolated PLSVC (22.0%; p < 0.05). Among the non-isolated group,
the subgroup with coexisting cardiac and extracardiac abnormalities had the
highest incidence of chromosomal abnormalities (39.5%; p < 0.005). Higher live
birth rate occurred for fetuses with isolated PLSVC (99.2%) than for non-isolated
PLSVC (45.1%; p < 0.001).

Conclusion: Multifaceted prenatal ultrasound is valuable for classifying and
categorizing fetal PLSVC. Classifying PLSVC and assessing accompanying
abnormalities is key to determining prognosis. Type Il or non-isolated PLSVC,
when accompanied by intracardiac and extracardiac abnormalities, requires
enhanced genetic testing and multidisciplinary management. Contrariwise,
Type | orisolated PLSVC has good prognosis.
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Introduction

Persistent left superior vena cava (PLSVC) is one of the most
common abnormalities of the systemic venous system (1, 2). It is
estimated to affect approximately 0.3 to 0.5% of the general population
(2, 3), but this figure can be as high as 4 to 12% in patients with
congenital heart disease (4-6). Previous fetal cardiovascular
ultrasound studies have primarily focused on the heart and major
arteries, with relatively limited focus on the venous system. However,
PLSVC is closely associated with various malformations and adverse
pregnancy outcomes, making in-depth research in this area of
significant importance (7, 8).

PLSVC has multiple subtypes (9), and current classification
primarily relies on the drainage site—Type I (draining into the right
atrium) and Type II (draining into the left atrium), each further
subdivided into three subtypes based on the presence or absence of
the innominate vein and right superior vena cava (10). Existing
studies on PLSVC subtypes have primarily focused on embryonic
mechanisms (9, 11), with limited large-scale evidence to clearly
establish associations between different subtypes and associated
abnormalities, chromosomal abnormalities, and prognosis.

PLSVC is associated with both intracardiac and extracardiac
abnormalities (3, 12). Berg et al. (12) reported that 82.9% of PLSVC
cases were associated with intracardiac abnormalities, while Esin et
al. (13) found that 77.5% of PLSVC cases were non-isolated.
Multiple studies have reported an association between PLSVC and
chromosomal abnormalities (14-16). However, the characteristic
differences between different subtypes of PLSVC remain unclear,
the association with chromosomal abnormalities has not been
systematically validated, and prognostic assessment lacks
classification-based guidance.

Therefore, the aim of this study was to describe the ultrasound
characteristics and accompanying abnormalities of each type of
PLSVC, reveal the correlation between classification and chromosomal
abnormalities, and summarize the clinical outcomes of different types
of PLSVC.

Materials and methods
Study cohort

This retrospective study analyzed the ultrasound and clinical data of
182,124 fetuses who underwent prenatal ultrasound examinations at our
hospital between June 2014 and June 2024. Fetuses diagnosed with
PLSVC via prenatal ultrasound were included, while cases lacking
necessary prenatal or postnatal follow-up data or incomplete ultrasound
information were excluded. Diagnoses were confirmed through fetal
echocardiography during pregnancy and postnatal verification, resulting
in 898 fetuses meeting the study criteria. The detection window period
was from 11 to 39* weeks, with an average gestational age of
(24.3 £ 4.9) weeks. The maternal age range was 16 to 47 years, with an
average age of (29.8+5.2) years; all participating mothers signed
informed consent forms for prenatal ultrasound examinations. This
study was approved by the Ethics Committee of Fujian Provincial
Maternal and Child Health Hospital (Approval Number: 2014-043).
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Screening methods and instruments

The high-resolution ultrasound diagnostic equipment used in
this study includes the GE Voluson E8, E10, and Philips EPIQ7. The
abdominal probe operates at a frequency of 1-6 MHz, the
transvaginal probe at 5-9 MHz, and the cardiac probe at 2-8 MHz.
All prenatal ultrasound examinations are conducted by physicians
qualified in prenatal diagnosis. Abnormal cases are reviewed by two
physicians in a double-blind consultation (one of whom must be at
least an associate chief physician or above), and a joint diagnostic
report is issued.

Ultrasound examination of fetal PLSVC was performed
according to Ultrasound in Obstetrics and Gynecology (ISUOG)
recommendations (17, 18), follow the recommendations of the
International Society of Ultrasound in Obstetrics and Gynecology
(ISUOG) (17, 18): use a six-plane scan in early pregnancy and a nine-
plane scan in mid- and late pregnancy. Key planes and findings for
diagnosing PLSVC: Four-chamber view: dilation of the coronary
sinus (Figure 1A); 3VV or 3V T view: ‘four-vessel sign’ (an additional
vascular cross-section on the left side of the pulmonary artery,
Figure 1B) or ‘three-vessel sign’ (absence of the right superior vena
cava on the right side of the aorta); parasagittal view: demonstrates
the course and drainage site of the PLSVC (Figure 1C); innominate
vein view: aids in PLSVC classification.

PLSVC classification and grouping

Referring to relevant literature (10, 19), based on the LSVC
drainage site and the presence or absence of the innominate vein, it is
classified as: Type I: drainage through the coronary sinus to the right
atrium (Ia/Ib/Ic subtypes); Type II: direct drainage to the left atrium
(ITa/ITb/I1c subtypes) (Figure 2). Grouping: Isolated PLSVC group (no
concomitant abnormalities); non-isolated PLSVC group (including
soft marker abnormalities and/or other cardiac and extracardiac
structural anomalies).

Ultrasound follow-up and management

When prenatal ultrasound reveals a fetus with PLSVC, a
multidisciplinary consultation will be initiated to assess prognosis and
provide perinatal management recommendations. Pregnant women
who choose to continue the pregnancy will undergo genetic testing on
an informed consent basis, with test results documented in detail. If
the infant is born, a routine physical examination will be conducted,
and imaging studies such as echocardiography, CT or MRI will be
selected based on the specific circumstances. If pregnancy is
terminated, local pathological examination will be performed with the
consent of the pregnant woman and her family, and relevant
specimens will be properly preserved, documented, and photographed.
All fetuses will be validated through postnatal imaging studies,
surgery, or pathological examination following pregnancy
termination.
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Statistical analysis

Statistical analysis of the collected data was performed using SPSS
22.0 statistical software. If the measurement data followed a normal
distribution, it was described using the mean * standard deviation
(E e ) Categorical data were described using frequency and proportion.
Intergroup differences were analyzed using the chi-square test or Fisher’s
exact probability test. If the overall difference was statistically significant,
pairwise comparisons between groups were further conducted using the
chi-square split test, and the Bonferroni method was used to set the
significance level ' to 0.005 (i.e., 0.05/10 = 0.005). For all other analyses,
the significance level o was set at 0.05. A p-value < 0.05 (two-sided) was
considered statistically significant.

10.3389/fmed.2026.1743489

Results

Classification, grouping, and outcomes of
PLSVC

Among 182,124 fetuses, 898 cases of PLSVC were detected, with
a detection rate of 0.5% (898/182,124). 94.2% (846/898) were Type I
PLSVC, and 5.8% (52/898) were Type Il PLSVC; 28.0% (251/898) were
isolated PLSVC, and 72.0% (647/898) were non-isolated
PLSVC. Among the 898 confirmed cases, 541 resulted in live births,
and 357 resulted in pregnancy termination. A detailed flowchart of
case inclusion is provided (Figure 3), and the distribution of fetuses
with different PLSVC subtypes and groupings is shown in Figures 4, 5.

FIGURE 1

Primary ultrasound sections of fetal PLSVC. (A) The coronary sinus section shows the coronary sinus is widened; (B) the 3VT section shows the “four-
vessel sign,” that is, the left superior vena cava appears on the left side of the pulmonary artery; (C) the paravertebral sagittal section of the neck and
chest shows the left superior vena cava connecting to the dilated coronary sinus and draining into the right atrium.

FIGURE 2

PLSVC; (F) Type Ilb PLSVC; (G) Type lic PLSVC.

Schematic diagram of normal heart and PLSVC subtyping. (A) Normal heart; (B) Type la PLSVC; (C) Type Ib PLSVC; (D) Type Ic PLSVC; (E) Type lla

Frontiers in Medicine

frontiersin.org


https://doi.org/10.3389/fmed.2026.1743489
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Wei et al. 10.3389/fmed.2026.1743489
Fetuses with PLSVC
(n=915)
Exclude (n=17)
-Loss of followup (n=12)
-Insufficient ultrasound data(n=5)
Included in the study
100% ( 898/898)
[
Type 1 PLSVC Type II PLSVC
94.2% ( 846/898 ) 5.8% (52/898 )
Isolated PLSVC Non-isolated PLSVC Isolated PLSVC Non-isolated PLSVC
29.7% ( 251/846) 70.3% ( 595/846) 0% ( 0/52) 100% (52/52)
TOP TOP
o 1. | TOP
0.8% (2/251) 51.6% ( 307/595) 92.3% (48/52)
Live birth Live birth Live birth
99.2% ( 249/251) 48.4% ( 288/595) 7.7% (4/52 )
FIGURE 3

Flow chart of fetuses with PLSVC included in the study.

Fetuses with PLSVC
100% (898/898)

Type 1 PLSVC
94.2% (846/898)

Type 11 PLSVC
5.8% (52/898)

Type Ia Type Ib Type Ic
0.6% (5/846) 97.5% (825/846) 1.9% (16/846)

Type Ila Type IIb Type Ilc
0% (0/52) 98.1% (51/52) 1.9% (1/52)

FIGURE 4
Distribution of foetuses with each subtype of PLSVC.

Ultrasound characteristics of each subtype
of PLSVC

Among 846 cases of Type I PLSVC, 831 cases showed widening
of the coronary sinus (Figures 6A,D), while 15 cases did not show

Frontiers in Medicine

widening of the coronary sinus. Type Ia and Type Ib: In the 3VV or
3VT section, they showed the ‘four-vessel sign’ (Figures 6B,E); Type
Ic: In the same planes, it presents as the ‘three-vessel sign’
(Figure 6G). In the parasagittal planes: Types Ia and Ib: Both show
the left superior vena cava draining into the right atrium via the

frontiersin.org


https://doi.org/10.3389/fmed.2026.1743489
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Wei et al. 10.3389/fmed.2026.1743489
Fetuses with PLSVC
100% (898/898)
2‘;;'”?;;3?9:‘; Non-isolated PLSVC
° 72% (647/898)

Combined soft Combined Combined Coexisting cardiac
indicator extracardiac intracardiac and extracardiac
abnormalities abnormalities abnormalities abnormalities
13.4% (87/647) 12.8% (83/647) 36.0% (233/647) 37.7% (244/647)

FIGURE 5

Distribution of PLSVC foetuses in each group.

coronary sinus (Figure 6F); Type Ic: The right superior vena cava is
not detected (Figure 6H). In the innominate vein section: Type Ia:
the innominate vein is visible (Figure 6C); Type Ib: the innominate
vein is absent; Type Ic: the right innominate vein is visible
(Figure 61).

All 52 cases of Type II PLSVC showed no significant widening
of the coronary sinus. Among these, 51 cases of Type IIb exhibited
the ‘four-vessel sign’ in the 3VV or 3VT planes (Figure 7K); 1 case
of Type Ilc exhibited the ‘three-vessel sign’ (Figure 7M); in the
parasagittal section, all cases showed the left superior vena cava
draining into the left atrium (Figures 7L,0); in the innominate
vein section, only 1 case showed the right innominate vein
(Figure 7N).

Combined intracardiac and extracardiac
abnormalities

Classified by subtype: The proportion of Type I PLSVC cases with
abnormalities was 70.3% (595/846); 100% of Type II PLSVC cases
(52/52) had abnormalities, with 88.5% (46/52) having heterotaxy
syndrome. The incidence of abnormalities in Type I PLSVC (70.3%)
was significantly lower than that in Type II (100%; p < 0.001; Table 1).

Classification by group: Among 898 PLSVC fetuses, 28.0%
(251/898) were classified as isolated cases, and 72.0% (647/898) belonged
to the non-isolated group; among the non-isolated group, the subgroup
with coexisting cardiac and extracardiac abnormalities had the highest
proportion at 37.7% (244/647). Common cardiac abnormalities
included ventricular septal defect, aortic arch stenosis, and heterotaxy
syndrome; common soft marker abnormalities included single umbilical
artery; common extracardiac abnormalities included gastrointestinal
system abnormalities and central nervous system abnormalities.

Frontiers in Medicine

Combined chromosomal abnormalities

The overall incidence of chromosomal abnormalities in fetuses
with PLSVC was 19.0% (59/310). The most common types of
chromosomal abnormalities included trisomy 21, Turner syndrome,
and trisomy 18. Among 64 cases of isolated PLSVC fetuses, 5 cases
were found to have chromosomal abnormalities, with an incidence
rate of 7.8%. The incidence of non-isolated PLSVC chromosomal
abnormalities was 22.0% (54/246). The incidence rate of chromosomal
abnormalities in the isolated group (7.8%) was lower than that in the
non-isolated group (22.0%; p < 0.05; Table 2). In the non-isolated
group, the incidence of chromosomal abnormalities was highest
(39.5%) in the subgroup with concurrent intracardiac and extracardiac
abnormalities (p < 0.005; Table 2). The incidence of fetal chromosome
abnormalities was 19.1% (56/293) for Type I PLSVC and 17.6% (3/17)
for Type II PLSVC. There was no significant difference in the incidence
of chromosomal abnormalities between Type I (19.1%) and Type II
(17.6%; p > 0.05; Table 1).

Outcome and prognosis

Among 898 fetuses with PLSVC, 60.2% (541/898) were live
births, and 39.8% (357/898) resulted in pregnancy termination. The
live birth rate for Type I PLSVC (63.5%) was significantly higher than
that for Type II (7.7%; p < 0.001; Table 1). The live birth rate in the
isolated group (99.2%) was higher than that in the non-isolated group
(45.1%; p < 0.001; Table 3); For specific conditions of live births in
non-isolated groups, please refer to Appendix 1; among the
non-isolated group, the subgroup with concurrent intracardiac and
extracardiac abnormalities had the lowest live birth rate (20.9%;
P <0.005; Table 3).
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FIGURE 6

Characteristic ultrasound images of Type | PLSVC: (A—F) and (G-1). Type la: (A) The coronary sinus section shows the coronary sinus is widened; (B) the
3VT section shows the “four-vessel sign,” that is, the left superior vena cava appears on the left side of the pulmonary artery; (C) shows the innominate
vein flowing into the superior vena cava. Type Ib: (D) the 4CV section shows the dilated coronary sinus; (E) the 3VT section shows the left superior
vena cava on the left side of the pulmonary artery; (F) the paravertebral sagittal section of the neck and chest shows the left superior vena cava
connecting to the dilated coronary sinus and draining into the right atrium. Type Ic: (G) the 3VT section shows the left superior vena cava on the left
side of the pulmonary artery, and the right superior vena cava is not shown; (H) the long-axis section of the superior and inferior vena cava does not
show the right superior vena cava; (I) CDFI shows the right innominate vein draining into the left superior vena cava on the innominate vein section.

Discussion

The formation of PLSVC originates from the failure of the left
anterior vena cava to regress during embryonic development
(approximately weeks 7-8) (19). In this 10-year retrospective
study, 898 fetuses with a prenatal diagnosis of persistent left
superior vena cava (PLSVC) were analyzed to evaluate sonographic
features, anatomical subtypes, associated anomalies, and perinatal
outcomes. Most cases were classified as Type I PLSVC (94.2%),
whereas Type II PLSVC accounted for a smaller proportion
(5.8%). Type II PLSVC was more frequently associated with
structural abnormalities and showed an extremely low live birth
rate. Clinical outcomes differed according to PLSVC subtype and
the presence of concomitant anomalies. Accurate prenatal
diagnosis of PLSVC is therefore important for genetic counseling
and clinical decision-making.

Frontiers in Medicine

The 4CV, 3VV, and 3VT views are commonly used ultrasound
screening views for PLSVC (19, 20), while the parasagittal view and
innominate vein view are of significant value for PLSVC classification
and differential diagnosis. Our study found that the dilation of the
coronary sinus observed on the 4CV is a key diagnostic feature of
PLSVC. The ‘four-vessel’ sign observed on the 3VV or 3VT planes is
not an exclusive characteristic of PLSVC; supraventricular pulmonary
venous malformation can also present with this sign (PLSVC blood
flow is centripetal, while supraventricular pulmonary venous
malformation blood flow is centrifugal). Additionally, when
accompanied by absence of the right superior vena cava, only three
vessels are visible (21). In summary, ultrasound diagnosis of PLSVC
requires multi-plane combined assessment.

PLSVC has multiple subtypes. Azizova et al. (9) classified PLSVC
into Type IV. We found that observing the communication between
the fetal coronary sinus and the atrium, as well as the connection
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FIGURE 7

Characteristic ultrasound images of Type || PLSVC: (J-L) and (M-0). Type lIb: (J) The 4CV section shows atrioventricular septal defect and coronary
sinus; (K) the 3VT section shows the left superior vena cava on the left side of the pulmonary artery; (L) the paravertebral sagittal section of the neck
and chest shows the left superior vena cava draining into the left atrium. Type lic: (M) The 3VT section shows the left superior vena cava on the left side
of the pulmonary artery, and the right superior vena cava is not shown; (N) CDFI shows the right innominate vein draining into the left superior vena
cava on the innominate vein section; (O) the paravertebral sagittal section of the neck and chest shows the left superior vena cava draining into the left

atrium.

TABLE 1 Comparison of associated abnormalities, live birth rates, and
chromosomal abnormality rates in fetuses with Types | and Il PLSVC [n
(%)1.

Project Type | Type Il 7 P
typing PLSVC  PLSVC
Associated

595 (70.3) 52 (100) 21.41 <0.001
abnormalities
Live births 537 (63.5) 4(7.7) 63.65 <0.001
Chromosomal

56 (19.1) 3(17.6) 0.02 0.880°
abnormalities

# Chi-square test with continuity correction was applied.

between the left superior vena cava and the left pulmonary vein, is
challenging in routine ultrasound examinations. Therefore, this study
classified PLSVC into Types I and II based on the drainage site of the
LSVC (10), aiming to simplify the diagnosis of PLSVC during the
fetal period.

The detection rate of PLSVC in this study was 0.5%, which is
consistent with previous literature reports (22). Type I PLSVC was
more common (94.2%), while Type II was rare (5.8%), similar to the
findings of Li et al. (23). Types Ic and Ilc (absence of the right superior
vena cava) are rare subtypes, with only 17 cases detected (0.009%),
lower than the results reported by Lopes et al. (24, 25), which may be
related to racial differences. There are few reports on the association
between different subtypes of PLSVC and fetal structural abnormalities
(26). We found that 70.3% of Type I PLSVC cases were associated with
abnormalities, while all Type II cases were associated with
abnormalities, particularly heterotaxy syndrome (88.5%), similar to
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the findings of Berg et al. (12), suggesting a possible association
between this subtype and fetal lateralization abnormalities.
Additionally, the live birth rate of Type I PLSVC fetuses was
significantly higher than that of Type II PLSVC, indicating that PLSVC
classification is valuable for risk of TOP. Notably, a significant
proportion (48.4%) of non-isolated Type I PLSVC cases opted for
continued pregnancy. This study categorized cases with abnormal soft
markers as non-isolated, as these fetuses are often assessed as having
relatively favorable prognoses during prenatal genetic counseling and
follow-up, leading families to prefer continuing the pregnancy.
Additionally, among Type I PLSVC fetuses with concurrent cardiac
structural anomalies and ultimately live births, a higher proportion
were associated with ventricular septal defects or aortic arch
constriction/stenosis. These two types of cardiac anomalies are
generally considered to have better interventional feasibility and long-
term prognosis during prenatal evaluation, resulting in relatively
lower pregnancy termination rates. The specific details of all live-born
non-isolated PLSVC fetuses are summarized in a table in Appendix 1.

Among the abnormalities associated with PLSVC, the most
common soft marker abnormality was single umbilical artery,
common cardiac abnormalities included ventricular septal defect,
aortic arch narrowing, and heterotaxy syndrome, and common
extracardiac abnormalities included digestive system abnormalities
and central nervous system abnormalities, consistent with previous
studies (5, 12, 14). Therefore, when PLSVC is detected, a
comprehensive structural assessment of the fetus is necessary to rule
out other potential abnormalities.

Studies have shown an association between PLSVC and
chromosomal abnormalities (14-16, 27). In this study, the rate of
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TABLE 2 Comparison of the incidence of chromosomal abnormalities in PLSVC fetuses in each group.

Total number of Number of Occurrence (rate, %)
cases chromosomal
abnormalities
Without associated
64 5 7.8
anomalies
Combined Extracardiac
41 3 7.3
anomaly
Combined ultrasound soft
36 5 139 30.307 <0.05
marker abnormality
Combined intracardiac
93 16 17.2
anomaly
Also combined intra- and
76 30 39.5®
extracardiac abnormalities

*Comparison with the PLSVC group without associated anomalies, p < 0.005.
"Comparison with the group with extracardiac anomalies, p < 0.005.
No significant differences were observed among the other groups in pairwise comparisons.

TABLE 3 Comparison of live birth rates among groups.

Total number of Live births Live birth (rate, %)
cases

Without associated anomalies 251 249 99.2
Combined ultrasound soft marker

87 76 87.4*
abnormality
Combined extracardiac anomaly 83 55 66.3" 361.239 <0.05
Combined intracardiac anomaly 233 110 47.2%¢
Also combined intra- and

244 20.9%d
extracardiac abnormalities

*A significant difference compared to the isolated PLSVC group (p < 0.005).

bA significant difference compared to the group with ultrasound soft marker abnormalities (p < 0.005).

“A significant difference compared to the group with extracardiac anomalies (p < 0.005).
“A significant difference compared to the group with intracardiac anomalies (p < 0.005).

chromosomal abnormalities in fetuses with isolated PLSVC was
7.8%, which is similar to the findings of Gustapane et al. (3)
(7.0%), primarily manifested as microdeletions/microduplications,
with an incidence rate higher than that in the general population
with normal ultrasound findings [approximately 1.0-1.5% (28)].
Therefore, whether chromosomal testing is necessary when
isolated PLSVC is detected warrants further discussion. In fetuses
with non-isolated PLSVC, the highest risk of chromosomal
abnormalities is observed when combined with intracardiac and
extracardiac anomalies, which may be related to the fact that
genetic syndromes often coexist with both intracardiac and
extracardiac abnormalities. Hu et al. (29) reported that the risk of
chromosomal abnormalities increases with the number of
ultrasound soft markers present in the fetus. In this study, the rate
of chromosomal abnormalities in cases of PLSVC combined with
abnormal ultrasound soft markers was 13.9%, and all cases of
chromosomal abnormalities in this group were accompanied by
multiple abnormal ultrasound soft markers. Therefore, genetic
testing should be recommended for cases of PLSVC combined
with multiple abnormal ultrasound soft markers.
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Limitation

Among the limitations of the study is its retrospective design,
spanning a prolonged time; therefore, some early data may contain
certain errors. Not all fetuses underwent genetic testing, and when
major malformations were present, pregnant women were more likely
to terminate the pregnancy directly, leading to bias in the study data.
Additionally, some subtypes had small sample sizes (e.g., only one case
of Type Ilc), necessitating multi-center validation.

Conclusion

Multisection prenatal ultrasound is of great value in the
classification and categorization of fetal PLSVC. The classification of
PLSVC and the assessment of accompanying abnormalities are key to
determining prognosis. Type II or non-isolated PLSVC (especially
when accompanied by intracardiac and extracardiac abnormalities)
requires enhanced genetic testing and multidisciplinary management,
while Type I or isolated PLSVC has a good prognosis.
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