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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 hemodynamic deterioration. To describe the Objective: 
applicability of fetal Doppler ultrasound in the main infradiaphragmatic extracardiac anomalies.  Methods:
Bibliographic review of scientific articles published in Spanish and English and their corresponding validation under 
Caspe and PRISMA tools. Results: An analysis of 28 bibliographic citations was carried out under the aforementioned 
systematic search, in which the main fetal anomalies were separated under the infradiaphragmatic and cerebral 
concept. There is limited literature regarding Doppler ultrasound evaluation in relation to extra-cardiac Conclusion: 
anomalies, and among them there are discrepancies in the findings found among 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)

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.

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 
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 
equal to 2015, except those of relevant historical connotation.
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The objective of this research is 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.

INFRADIAPHRAGMATIC VASCULAR ANOMALIES
FETAL VOLVULUS: Prenatal ultrasound diagnosis is revealed 
as direct signs: the 2D "swirl sign" or color Doppler 
representing the coiling of dilated intestinal loops or the 
mesenteric vein around the superior mesenteric artery with 
color Doppler, as well as indirect signs : arcuate digestive 
dilation, meconium pseudocyst, ascites, or hydrohydric level 
within a dilated loop. (5–9)

DUODENAL ATRESIA: Congenital duodenal obstruction 
(CDO) is a common congenital malformation of the digestive 
tract. (10) Few studies currently exist on the ultrasound 
characteristics of these two types of obstructions. (10)

The best results have been evaluated with a GE Voluson E8, 
GE Voluson 730 and Philips-A70 color Doppler diagnostic 
ultrasound, with a three-dimensional abdominal volume 
probe with a frequency of 4 to 8 MHz and an abdominal 
detector with a frequency of 1 to 5 MHz. The maximum normal 
transverse diameter of the duodenum should not exceed 0.2 
cm at 20 to 25 weeks of gestation, 0.3 cm at 25 to 30 weeks of 
gestation, 0.6 cm at 30 to 35 weeks of gestation, and 0.8 cm at 
35 to 40 weeks of gestation. (10)

CONGENITAL VASCULAR LIVER BYPASS: Congenital 
aberrant hepatic vascular communications are the result of 
intrahepatic or extrahepatic errors in vascular development 
or involution during the transition from fetal to neonatal 
hepatic circulation. (11)

Affected patients are often studied first with real-time 
Doppler ultrasound, these aberrant hepatic vascular 
communications include portosystemic venous shunts (which 
can be intra- or extrahepatic and include patent ductus 
venosus), arterioportal, arteriovenous, or mixed shunts. 
(11–13) )

RENAL VENOUS THROMBOSIS: It is a poorly described 
diagnostic finding, the etiology is not clear in most cases, 
although thrombophilia was found in some affected fetuses. 
(14)

Rapid deterioration of fetal condition, abnormal fetal 
Doppler, occurrence of hydrops fetalis, may accompany fetal 
venous thrombosis. Furthermore, color Doppler flow 
mapping can demonstrate abnormal arterial perfusion and 
absence of venous perfusion of the affected kidney. (14,15)

GASTROSCHISIS:
consists of a failure to close the abdominal wall during the 
embryogenesis period, it is a congenital defect of the 
abdominal wall, paraumbilical, in which, through a small hole, 
often to the right, an umbilical ring Normally, the intestinal 
loops lie outside the abdomen and exposed to amniotic fluid. 
(16)

The evaluation by Doppler flowmetry is carried out based on 
the study of the mesenteric vessels, simultaneous obtaining of 
arterial and venous flow, to calculate the percentage that the 
venous flow represents at the peak of the artery velocity, the 
fetus-placental Doppler hemodynamic profile, including the 
acceleration / deceleration time of the pulmonary artery. (16)

VESICAL AND CLOACAL EXTROPHY: It is a defect in the 
caudal folding of the abdominal wall that has a range of 
alterations from epispadia to exposure of the posterior wall of 
the bladder to the amniotic cavity, its ultrasound diagnosis is 
based on visualizing an insertion umbilical cord lower than 
usual, the persistent absence of the bladder in the pelvic 
region but with a normal volume of amniotic fluid and 
associated with a hypogastric mass with protruding loops, the 
utility of Doppler ultrasound for this pathology is not 
appreciated. (17)

CANTRELL PENTALOGY: (thoracoabdominal ectopia 
cordis), also called Cantrell-Heller-Ravitch syndrome or 
pentalogy syndrome and per itoneum-per icardial 
diaphragmatic hernia since five anomalies are associated: 
epigastric defect of the supraumbilical abdominal midline, 
defect of the lower third of the sternum, anterior segment of 
the diaphragm deficiency, pericardial defects and congenital 
cardiac malformations Doppler functionality lies in the 
cardiac flow and vessels around it. (17)

VASCULAR DISORDERS IN RELATION TO THE CENTRAL 
NERVOUS SYSTEM
CHIARI II MALFORMATION: it is a congenital anomaly 
characterized by a small posterior fossa with a downward 
displacement of the rhombencephalon towards the foramen 
magnum. Doppler evaluates the impedance parameters of 
cerebral flow (resistance index [IR] and pulsatility index [PI ] 
respectively). (18–20)

FETAL GALENE VEIN (VGAM): it is a very rare congenital 
malformation of the cerebral blood vessels, they form 
between the sixth and eleventh week of gestation due to the 
fistula between the cerebral arteries and the deep draining 
veins of the brain, the vein The median forebrain precursor to 
the vein of Galen is significantly enlarged and aneurysmal. 
(21,22)

Orthogonal VGAM diameters (ie, craniocaudal, laterolateral, 
anteroposterior) are evaluated by ultrasound; VGAM volume, 
calculated from the three diameters with the ellipsoid 
formula; and presence / absence of straight sinus dilation. 
(21–27)

Color Doppler blood flow is used to detect the filling of the 
blood flow in VGAM and to observe the distribution of the 
cerebral arteries and connecting VGAM vessels, while the 
spectrum is used to monitor the spectrum of blood flow. 
(21–27 )

DISCUSSION
For Chaturvedi et al, (11) patients affected by congenital 
hepatic vascular shunts, these aberrant hepatic vascular 
communications include portosystemic venous shunts, 
arterioportal, arteriovenous or mixed shunts for which 
Doppler flow will help in their diagnosis.

For Shrots S, et. al, (18) Chiari malformation indicates 
supratentorial microstructural changes, however more 
research is needed on the role of image diffusion metrics in 
evaluating abnormal brain development, parenchymal 
damage, and the efficacy of fetal surgery. In particular, 
McLone et al, (18) indicate that it is due to the decompression 
of the intracranial vesicles causing overcrowding, a decrease 
in the size of the third ventricle and changes in the fetal skull.

Karadeniz et al. (28) referred to the diagnosis of prenatal vein 
of Galen (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 (23) 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 
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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.

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 control, determine the time of 
termination of pregnancy to avoid fetal complications, and 
thus reduce neonatal morbidity and mortality rates.

Likewise, the constant bibliographic review of these 
anomalies is important since, having a low incidence, it leads 
to frequent changes in terms of assessment with predictive 
purposes.
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