PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 9 | Issue - 10 | October - 2020 | PRINT ISSN No. 2250 - 1991 | DOI :10.36106/paripex

ORIGINAL RESEARCH PAPER

Obstetrics & Gynecology

(FIRST PART)

APPLICABILITY OF FETAL DOPPLER
ULTRASOUND TO IDENTIFY ALTERATIONS
SUGGESTIVE OF EXTRA-CARDIAC ANOMALIES

KEY WORDS: Ultrasound,
doppler, fetus, vascular,
malformation.

Arévalo Jaramillo

, . Independent Investigator
Maria Daniela P g

Paredes Andrade

. Independent Investigator
Gisela Janet P 9

Alban Intriago

José Daniel Independent Investigator

Martinez
Gutiérrez José
Andrés

Independent Investigator

Lopez Valarezo
Johanna
Alejandra

Independent Investigator

Rivera Obando
Alain Michel

Independent Investigator

Velasco Mora

L . Independent Investigator
Sofia Alejandra P g

ABSTRACT

Introduction: Fetal Doppler ultrasound is the method of choice to identify alterations that put the fetus at risk; this tool
has revolutionized the traditional conception of Perinatology as it gives the opportunity to understand that the
pathophysiological process of the sick fetus presents a hemodynamic deterioration. Objective: To describe the
applicability of fetal Doppler ultrasound in the main extra cardiac anomalies. Methods: Bibliographic review of
scientific articles published in Spanish and English and their corresponding validation under CASPe and PRISMA tools.
Results: A bibliographic analysis of 92 citations was carried out under the aforementioned systematic search in which
the main fetal anomalies were separated under the supradiaphragmatic, infradiaphragmatic and cerebral concept.
Conclusion: There are a limited literature regarding Doppler ultrasound evaluation in relation to extra-cardiac
anomalies,and among them there are discrepanciesin the findings found between various authors.

INTRODUCTION

Ultrasonography is the imaging modality of choice for
pregnancy evaluation because of its relatively low cost, its
real-time capabilities, its safety, comfort, and operator
experience. (1)

In Ecuador, there is no national registry that determines the
frequency or incidence of fetal anomalies, however, thesis
works have been able to help determine a referential
panorama of these anomalies.

According to Angara Evelyn et al, representative data of one
of the most important maternity wards in Quito, such as the
“Isidro Ayora” Maternity Hospital, through descriptive
analysis in one year of research, 265 births expressed as a
major congenital malformation are described. (2)

The highest incidence of fetal malformations occurred in
mothers with limited economic resources, as well as low
educational and nutritional level, and little attendance at
prenatal evaluation, with a striking fact representing 51% of
fetal malformations corresponding to the circulatory system,
42% System Central Nervous System, 23% chromosomal,
22% digestive tract, 17% facial malformation, 8%
musculoskeletal system and 7% respiratory system. (2)

Likewise, according to Ayala Felix et al, (3) present their
results at the National Maternal Perinatal Institute of Lima
during the 2018 period, in which interestingly, in addition to
describing the incidence of congenital malformations, apart

from describing their higher frequency in women with low
education and economic resources.

Ayala et al, (3) divide the incidence of fetal malformations in
adolescent mothers, middle-aged mothers, and elderly
mothers; macrocephaly predominates in adolescent mothers
with 44.4%, undescended testicle 22.2%, hydrocephalus
11.1%, among others; in middle age, other congenital
malformation syndromes of exogenous causes with 15.4%,
followed by congenital renal malformation 11%; congenital
anemia and macrocephaly 7.7%; among other; and in
advanced maternal age, Down syndrome predominates with
26.4%, followed by other congenital malformation
syndromes due to exogenous causes with 15.1%; multiple
malformations with 7.1% among others.

Doppler flowmetry has revolutionized the traditional
conception of Perinatology as it gives the opportunity to
understand that the pathophysiological process of the sick
fetus presents a hemodynamic deterioration. (4)

Understanding the importance of Doppler ultrasound leads to
quality fetal surveillance that allows us to perform timely
interventions, thus optimizing the ideal time to carry out
delivery and modifying the type of prenatal control. (4)

Doppler ultrasound is the method of choice due to its high
sensitivity which, in addition to being non-invasive and
accessible, helps to identify life-threatening alterations of the
fetus such as extracardiac anomalies, which is sometimes

|

H 108 |

|www.worldwidejournals.com F



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 9 | Issue - 10 | October - 2020 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

supportive in the monitoring and treatment of them .

METHODS:

A bibliographic review of scientific articles published in
Spanish and English was carried out, by means of a
bibliographic search under metasearch engines; Pubmed,
Google scholar, MEDLINE, SCOPUS and in Latin American
journals: Scielo, Latindex as well as repositories of University
Thesis.

The search terms were under the MeSH term: "ultrasound" or
"echography"; "fetal"; "Doppler"; "Abnormalities" or
"abnormalities"; "No" or "non"; "Cardiac" or "non heart";
"vascular".

Once the scientific article was obtained, it was analyzed and
evaluated under the Caspe and PRISMA tools; Likewise, the
search year was delimited for those articles greater than or
equalto 2015, except those of relevant historical connotation.
Objectives: to describe the applicability of fetal Doppler
ultrasound to identify alterations suggestive of extra-cardiac
anomalies and to highlight its usefulness in high-risk
pregnancies in clinical practice.

RESULTS:

A bibliographic analysis of 92 bibliographic citations was
carried out under the aforementioned systematic search in
which the main fetal pathologies could be determined with an
important relationship in terms of the feasibility and
applicability of Doppler ultrasound.

SUPRADIAGRAMMATICVASCULAR ANOMALIES
RIGHT OPENING SUBCLAVIA ARTERY (ASDA): is the most
common congenital anomaly of the aortic arch; the right
aortic arch recedes between the right common carotid and
right subclavian arteries, instead of being distal to them; thus,
this makes it difficult to fuse the right common carotid and
right subclavian arteries to form the brachiocephalic artery.
(5-7)

ASDA may be a useful ultrasound marker for Down syndrome
infirst trimester screenings. (5)

For Chaoui et al., During fetal echocardiography, the course of
the right subclavian artery is observed after the evaluation of
the 4-chamber projection, the outflow tracts and the 3-vessel
and tracheal projection, in addition to the segmental view
approach. In B-mode, color Doppler ultrasound is used to
visualize the 3-vessel cross-sectional view and the trachea. (8)

LEFT FETAL BRACHICEFALIC VEIN: Also known as
innominate vein, it runs in the superior mediastinum
posterior to the thymus and anterior to the transverse aortic
arch and the aortic branches, it can be visualized in color
Doppler ultrasound at the level above the 3-view vessel ,itisa
normal and isolated variant does not justify an alteration in the
routine management of pregnancy, but its absence or dilation
is pathological and warrants a complete examination of
abnormalities and a fetal echocardiography. (9-11)

CYSTIC HYGROMA: (lymphangioma) is a vascular anomaly
associated with lymphatic malformations and formed by
accumulation of fluid located mainly in the cervicofacial and
axillary regions. (12.13)

The sonographic findings of cystic hygroma include
collections of thin-walled, serpeginous or multisept
intradermal fluid often found in the cervical regions. (14)

The color Doppler may not show an obvious internal flow that
can be distinguished from the hemangioma as well, the color
Doppler ultrasound is effective for the detection of
intralesional hemorrhages, it can show pulsations from the
septa towards the cysts, the differential diagnosis should also

include encephalocele or cervical teratoma. (15)

FETAL MEDIASTINALTERATOMA:Fetal teratomas are the
most common tumors diagnosed prenatally, most are benign
and are cured by complete resection of the mass during the
neonatal period. (16)

Prenatal diagnosis has improved the perinatal management
of these lesions, a comprehensive prenatal evaluation
including conventional ultrasound, Doppler,
echocardiography, and fetal magnetic resonance imaging, is
essential for effective perinatal counseling and management.
(16-18)

Doppler echocardiography traces the venous duct (DV) and
umbilical vein (UV) as measurements that reflect the
impediment to forward venous flow. (18.19)

The abnormal DV flow pattern is defined as almost absent or
reversed flow with atrial contraction, whereas the abnormal
UV flow pattern is defined as the presence of venous
pulsations. (18-21)

Cardiac output for the right and left ventricle was estimated
by pulsed wave Doppler interrogation through the
pulmonary and aortic valves, respectively, using the formula:
flow = [3.14 X semilunar valve radius2 X velocity-time integral
X heart rate] / estimated weight in kilograms , the normal
combined right and left cardiac output in the fetus is 400 to
500 ml/ kg / min.(20-24)

FETAL PULMONARY ARTERY: its measurement under fetal
Doppler ultrasound is a predictor of neonatal respiratory
distress, its diagnosis is evaluated by measuring the
pulsatility index (PI), resistance index (IR) and the
relationship between acceleration time and execution time
(TA / TE) , while for now the pulsatility indices (IP) and
resistance index (IR) do not show a greater contribution, the
relationship between acceleration time and execution time
(TA / TE) a cut-off point> 0.3 refers to prognostic sensitivity.
(28)

CYSTIC ADENOID: Pulmonary cystic adenoid malformation
(CCAM) is a rare abnormality of lung development, in most
diagnosed cases the lesion is unilateral and in a single lung
lobe, this pathology does not benefit from Doppler
ultrasound. (26.27)

BRONCHOPULMONARY ABDUCTION:
Bronchopulmonary sequestration (SBP) is a rare congenital
malformation of the respiratory tract characterized by a mass
of non-functioning lung tissue, not communicated with the
tracheobronchial tree. (28.29).

The diagnosis is established by observing by ultrasound a
homogeneous increase in lung echogenicity and by
identifying with color Doppler the systemic artery that
nourishes the lesion, and that is characteristic of this
pathology, although currently 3D Doppler ultrasound can
provide more sensitivity to the diagnosis . (28.29)

Its pathognomonic sign is the demonstration with color
Doppler or Power Doppler of an aberrant systemic nutrient
vessel originating in the descending aorta, in addition to the
nutritive artery, they always have a venous system that can
drain systemically or, well, to the pulmonary veins. (28.29)

DISCUSSION

The transition from intrauterine to extrauterine life is a crucial
event that requires adequate adaptation of the newborn, in
relation to specific changes in the development of its organs
as well as circulatory, metabolic, thermoregulation and
pulmonary ventilation changes. (1)
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Regarding supra-diaphragmatic vascular pathologies
(ASDA), since the reports by Chaui et al, (2) above the
presence of aberrant right subclavian artery in fetuses with
Down syndrome, this finding has been described by several
authors in high-risk pregnancies. and confirmed in a meta-
analysis by Aghatokleus et al. (3) However, a last systemic
review by Scala et al, (4) showed that this finding did not occur
as frequently in patients with Down syndrome, so for our
practice In general, it is necessary to consider that this
aberration must be handled with care and provide additional
information to the final evaluation.

The presence of a fetal left brachiocephalic vein has been
reported to be consistently and reliably visualized and
measured on a 2D ultrasound in the second and third
trimesters of pregnancy, and in some fetuses in the first
trimester, consideration should be given to the findings. from
Nagashima et al. (5) Since he reports in his review with respect
to this anomaly an incidence of 0.57% in association with
congenital heart disease and in less than 0.02% as an isolated
finding, as well as most of the cases, the course is left lateral to
the aortic arch, crossing from left to right, anterior to the
trachea, anterior and superior to the pulmonary trunk and
posteriorly crossing the ascending aorta, for which it is
considered to be present at the time of ultrasound analysis.

For Rodriguez et al. (6), in Mexico and Ruiz et al, in Chile (7)
the situation of the cystic hygroma observed in the cervical
region and on the left side is the most frequent described in
the bibliography, since 75% of the referred cases present this
localization, when a fetal cystic hygroma is detected, a
thorough ultrasound study is recommended, in order to rule
out other abnormalities, because it has been described that it
can be associated with lymphedema (69%), hydrops (46%),
oligohydramnios ( 68%), intrauterine growth retardation,
polyhydramnios and cardiac alterations, which result in a
decrease or absence of fetal movements.

Regarding the measurement of the fetal pulmonary artery,
although there are certain parameters, there are still
incongruities, perhaps due to differences in studies in
relation to gestational age, as also reported by Guan et al, (8)
Moety et al, (9) and the results are still contradictory between
acceleration time / ejection time, perhaps explained by fetal
maturation, however these parameters should be taken into
consideration when reporting results until having more solid
bases.

For Chaturvedi et al, (10) patients affected by congenital
hepatic vascular shunts, these aberrant hepatic vascular
communications include portosystemic venous shunts,
arterioportal, arteriovenous or mixed shunts for which the
Doppler flow will help in their diagnosis.

For Shrots S, et. al, (11) Chiari malformation indicates
supratentorial microstructural changes, however more
research is needed on the role of image diffusion metrics in
the evaluation of abnormal brain development, parenchymal
damage and the efficacy of fetal surgery. McLone et al. (11)
indicate that it is due to the decompression of the intracranial
vesicles causing overcrowding, a decrease in the size of the
third ventricle and changesin the fetal skull.

Karadeniz et al. (12) referred to the diagnosis of prenatal
Galen's vein (VGAM) as the companion of other abnormal
fetal conditions and a poor prognosis, while isolated fetal
VGAM often has a better prognosis, whereas Elmahoruk et al
(13) It appears that the vein of Galen is caused by the high-
flow, low-resistance arteriovenous connection in VGAM,
causing a compensatory increase in blood volume and
cardiac output and leads to high-output heart failure, but in
experience the presentation was different and leads to
hemodynamic modification in the form of central cyanosis
and increased end-diastolic pressure of the left ventricle and
pulmonary venous congestion.
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CONCLUSION

The applicability of Doppler ultrasound has spread
throughout the world in recent years; To obtain better results,
it is necessary to train obstetricians in the use of this
technique, considered a non-invasive complementary
diagnostic means in pregnant women at risk, in order to make
timely decisions such as carrying out quality fetal
surveillance that allows performing timely interventions and
modify the type of prenatal care, and thus reduce neonatal
morbidity and mortality rates.

Likewise, the constant bibliographic review of these
anomalies is important since, since they have alow incidence,
it leads to frequent changes in terms of assessment for
predictive purposes.
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