
Rom J Morphol Embryol 2020, 61(4):1309–1316  ISSN (print) 1220–0522, ISSN (online) 2066–8279  doi: 10.47162/RJME.61.4.32 

This is an open-access article distributed under the terms of a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Public 
License, which permits unrestricted use, adaptation, distribution and reproduction in any medium, non-commercially, provided the new creations 
are licensed under identical terms as the original work and the original work is properly cited. 

CASE REPORT 

Prenatal diagnosis of syndromic alobar holoprosencephaly 
associated with digynic triploidy fetus 

CRISTINA-CRENGUŢA ALBU1), DINU-FLORIN ALBU2,3), ANCA PĂTRAŞCU4), ŞTEFAN DIMITRIE ALBU5),  
ION CRISTIAN EFREM6), ALEXANDRU MARIAN GOGĂNĂU7) 
1)Department of Genetics, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 
2)Department of Obstetrics and Gynecology, Prof. Dr. Panait Sîrbu Clinical Hospital of Obstetrics  
and Gynecology, Bucharest, Romania 

3)Division of Maternal Fetal Medicine, Alco San Medical Clinic, Bucharest, Romania 
4)Department of Obstetrics and Gynecology, University of Medicine and Pharmacy of Craiova,  
Romania 

5)Doctoral School, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 
6)Department of Internal Medicine, University of Medicine and Pharmacy of Craiova, Romania 
7)Department of General Surgery, University of Medicine and Pharmacy of Craiova, Romania 

Abstract 
Holoprosencephaly (HPE) is a dramatic human brain malformation sequence with an extreme variable phenotypic spectrum and genetic 
heterogeneity, variable degree of severity and unknown etiology, in many cases. HPE is classified into syndromic, chromosomal, and non-
syndromic, non-chromosomal. The most cases of HPE are syndromic. We present an atypical case of syndromic alobar HPE associated 
with digynic triploidy fetus, prenatally diagnosed, early at 18 weeks of gestation, by ultrasound (US) and complex genetic investigations. The 
US examination was performed with a specialized US machine, General Electric Voluson E10 OLED BT18, using two-dimensional (2D) 
scanning, three-dimensional (3D) image reconstruction, four-dimensional (4D) spatiotemporal image methodology and the highest power 
Doppler US technology. A detailed US examination of the fetus revealed several major abnormalities of the fetal head and severe facial 
malformations. Based on the antenatal US findings, the fetus was diagnosed with alobar HPE. After a careful examination and genetic 
counseling, additional cytogenetic investigations and molecular genetic analyses were performed, which revealed an abnormal number of 
69 chromosomes, digynic triploidy (69,XXY). Two days later, the parents choose to interrupt the current gestation because of major fetal 
malformations. The pathological examination of the embryo reaffirmed the antenatal diagnostics. 
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 Introduction 
Holoprosencephaly (HPE), a major congenital 

abnormality in brain development, relates to a variety of 
disturbance deriving from inadequate separation of the 
embryonic forebrain, during incipient stages of embryo-
genesis, into separate hemispheres [1, 2]. 

HPE is classified into syndromic, chromosomal, and 
non-syndromic, non-chromosomal. The most cases of HPE 
are syndromic. Syndromic HPE is a rare developmental 
malformation, affecting one in 20 000 to one in 40 000 
newborns [3, 4]. Both sexes are equally affected [3]. The 
most usual chromosomal syndromes include aneuploidies, 
like trisomies 13, 16, 18, 21, monosomy 13q syndrome 
(long arm 13 deletion syndrome), monosomy 18p syndrome 
(short arm 18 deletion syndrome), and less often, Young–
Madders syndrome and triploidy syndrome [5]. 

Four types of non-syndromic, non-chromosomal HPE 
exists, based on the nature of the brain malformations and 
severity of the defect. In descending order of severity, the 
four categories are: alobar HPE type, semi-lobar HPE 
variety, lobar HPE form and middle interhemispheric 
(MIH) fusion [6–8]. 

The alobar HPE form, a very rare and lethal complex 
human malformation [9], is the most serious expression 
of the defect, consisting in a large monoventricle, thalamic 
fusion and agenesis of the callosal commissure, absent 
cerebral falx, olfactory bulbs and optic visual tracts [2, 
10]. The affected fetus is most often stillborn, or dies,  
in the neonatal period, or in the first half year of life  
[3, 11, 12]. 

The etiology of HPE is highly polymorphic, and remains 
being explained [13, 14]. In the etiology of non-syndromic, 
non-chromosomal HPE, to date, seven genes have been 
positively implicated: Sonic hedgehog (SHH) (142945), 
Zic family member 2 (ZIC2) (609637), SIX homeobox 3 
(SIX3) (157170), transforming growth factor-beta (TGF-β)-
induced factor homeobox 1 (TGIF) (142946), patched 
(PTCH) (610828), glioma-associated oncogene family zinc 
finger 2 (GLI2) (610829) and teratocarcinoma-derived 
growth factor 1 (TDGF1) [15]. 

Regarding the etiology of syndromic, chromosomal 
HPE, the most common chromosomal abnormality is 
trisomy 13, which is reported in 24–45% of newborns 
with this trisomy [16]. 
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Aim 

The specific aim of the study is to present a very rare 
association of two major conditions: fetal alobar HPE and 
digynic triploidy (69,XXY), early prenatally diagnosed by 
detailed fetal anatomy scan and specific genetic testing. 
The ultimate aim of research is to reveal the importance 
of early prenatal diagnosis in the prevention of severe 
major disorders incompatible with life. 

 Case presentation 
A 34-year-old pregnant woman, primipara, with a 

history of overweight, presented to the Division of 
Maternal Fetal Medicine of a private medical center, from 
Bucharest, Romania, in February 2018, at 17 weeks of 
gestation, because of an abnormal fetal ultrasound (US) 
study. The present pregnancy is the first gestation of a 
young European, non-consanguineous family, from the 
urban area. 

In the first phase, the pregnant woman was examined 
by a perinatologist. The US examination was performed 
with a specialized US machine, General Electric Voluson 
E10 OLED BT18 US Medical System (Austria), using 
two-dimensional (2D) scanning, three-dimensional (3D) 
image reconstruction, four-dimensional (4D) spatiotemporal 
image methodology and the highest power Doppler US 
technology. According to protocol standard techniques, US 
scans were performed transabdominally with a 3.5 MHz 
curvilinear transducer, to determine longitudinal frames 
of reference for biometric parameters of growing and 
development of the fetus. 

The US investigation showed a unique viable in utero 
pregnancy, with a medium fetal age in accordance with 
18 weeks and four days. Fetal age was determined according 
to the last menstrual period (LMP) and validated by an 
estimate based on echographic measurements of the fetus. 
Sonographic fetal weight, 249±36 g, was estimated based 
on Hadlock’s growth equation. 

A detailed US examination of the fetus revealed several 
major abnormalities of the fetal head and severe facial 

malformations. 
At the level of the fetal head, the supratentorial brain 

was replaced by cerebrospinal fluid, a thin brain mantle 
(about 1–2 mm) and a fused thalami (Figure 1). The corpus 
callosum, falx cerebri, cavum septum pellucidum and 
third ventricle were not visualized. Also, no optic tracts 
and olfactory bulbs were present. 

The facial structures were dysmorphic with frontal 
bosses, nasal anomalies (depressed nasal bridge), and severe 
ocular and orbital abnormalities, such as hypotelorism, 
hyperplasia of the supraorbital portion of the frontal bones 
and the posterior protrusion of the orbit into the middle 
cranial fossa (Figure 2). 

The fetal US head biometry measurements report the 
following remarkable abnormal values of the standard and 
additional parameters: head biparietal diameter (BPD): 
4.64 cm (high value), occipito-frontal head diameter (OFD): 
6.05 cm (high value), head circumference (HC): 16.89 cm 
(high value), transverse cerebellar diameter (Cereb) 
(Hill): 1.99 cm (normal range), interocular distance (IOD): 
1.27 cm, and binocular distance (BOD): 2.8 cm (low value) 
(Figures 3–6). 

The other biometric parameters of fetal head structures 
examined as part of the fetal morphology US examination, 
recorded the following significant values: anterior horn 
of the lateral ventricle (Va): 15.24 mm, posterior horn of 
the lateral ventricle (Vp): 17.93 mm, cisterna magna 
diameter (CM): 2.79 mm, hemisphere diameter (HEM): 
20.59 mm, fetal nasal bone length (NBL): 6.26 mm and 
neck fold (NF): 2.26 mm. 

The following measurements of additional structures 
examined in fetal anomaly US screening, were also 
performed: transthoracic diameter (TTD), anterior-posterior 
fetal thigh diameter (APTD), abdominal circumference 
(AC), anterior-posterior abdominal diameter (APAD), 
transverse abdominal diameter (TAD), femur length (FL) 
and humerus length (HL). Detailed data corresponding to 
the fetal US biometry are provided and illustrated in 
tabulations (Figures 7 and 8). 

 

 
Figure 1 – Ultrasound image of the fetal head showing 
hydrocephalus, fused thalami, the choroid plexus that 
appear to float freely in the ventricular cavity and thin 
brain mantle (about 1 mm). 

Figure 2 – Ultrasound image of the fetal head showing 
large ventricle, the absence of the corpus callosum, choroid 
plexus that appear to float freely in the ventricular cavity 
(posterior) and thin brain mantle (about 2 mm), prominent 
forehead, depressed nasal bridge and orbital abnormalities. 
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Figure 3 – Head biparietal diameter (BPD). d: Days; 
SD: Standard deviation; w: Weeks. 

Figure 4 – Occipito-frontal diameter (OFD). d: Days; 
w: Weeks. 

 

 
Figure 5 – Head circumference (HC). d: Days; SD: 
Standard deviation; w: Weeks. 

Figure 6 – Binocular distance (BOD). d: Days; w: Weeks. 

 

Figure 7 – Ultrasound fetal biometry interpretation.  
2D: Two-dimensional; AC: Abdominal circumference; 
APAD: Anterior-posterior abdominal diameter; APTD: 
Anterior-posterior fetal thigh diameter; avg.: Average; 
BOD: Binocular distance; BPD: Biparietal diameter; 
Cereb: Transverse cerebellar diameter; CM: Cisterna 

magna diameter; d: Days; FL: Femur length; GA: 
Gestational age; GP: Gestational pregnancy; HC:  

Head circumference; HEM: Hemisphere diameter;  
HL: Humerus length; IOD: Interocular distance;  
m1: Measurement 1; m2: Measurement 2; Meth.: 
Method; NBL: Nasal bone length; NF: Neck fold;  
OFD: Occipito-frontal diameter; TAD: Transverse  
abdominal diameter; TTD: Transthoracic diameter;  

Va: Anterior horn of the lateral ventricle; Vp:  
Posterior horn of the lateral ventricle; w: Weeks. 
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Figure 8 – Ultrasound fetal biometry: correlation between 
2D measurements and GA. 2D: Two-dimensional;  

AC: Abdominal circumference; APTD: Anterior-posterior 
fetal thigh diameter; AUA: Actual ultrasound age; BOD: 

Binocular distance; BPD: Biparietal diameter; Cereb: 
Transverse cerebellar diameter; d: Days; EFW: Estimated 

fetal weight; FL: Femur length; GA: Gestational age;  
HC: Head circumference; HL: Humerus length; LMP:  
Last menstrual period; OFD: Occipito-frontal diameter; 

TTD: Transthoracic diameter; w: Weeks. 

 
Based on the fetal biometric determinations, we 

calculated the following parameters, which provided the 
following results: cephalic index (CI) ratio: 77% (normal 
range), FL/AC ratio: 20% (inferior limit of the normal 
range), FL/BPD ratio: 60% (very low value), FL/HC ratio 

(Hadlock): 0.15 (low value), HC/AC ratio (Campbell): 1.30 
(high value), Va/HEM ratio (Hansmann): 0.74 (high value), 
Vp/HEM ratio (Nicolaides): 0.87 (high value) (Figures 9 
and 10; Table 1). 

 

 
Figure 9 – Femur length/head circumference (FL/HC) 
ratio (Hadlock). w: Weeks. 

Figure 10 – Head circumference/abdominal circumference 
(HC/AC) ratio (Campbell). w: Weeks. 

 
Table 1 – Obstetrics report: 2D calculations 

2D calculations Value Normal range 

CI (BPD/OFD ratio) 77% 70–86% 

FL/AC ratio 20% 20–24% 

FL/BPD ratio 60%   GA: OOR 

FL/HC ratio (Hadlock) 0.15  0.16–0.18 

HC/AC ratio (Campbell) 1.30  1.08–1.28 

Va/HEM ratio (Hansmann) 0.74  0.37–0.59 

2D: Two-dimensional; AC: Abdominal circumference; BPD: Biparietal 
diameter; CI: Cephalic index; FL: Femur length; GA: Gestational age; 
HC: Head circumference; HEM: Hemisphere; OFD: Occipito-frontal 
head diameter; OOR: Out of range; Va: Anterior horn of the lateral 
ventricle. 

We also performed Doppler velocimetry of fetal middle 
cerebral artery (MCA) and umbilical artery (UA), analyzing 
the following parameters: pulsatility index (PI), resistivity 
index (RI), peak systolic velocity (PSV), end-diastolic 
velocity (EDV), systolic/diastolic (S/D) ratio, time-averaged 
peak velocity (TAmax) and fetal heart rate (HR). Detailed 
results of the parameters of Doppler examination are 
summarized in Table 2. 

Also, additional cytogenetic investigations and molecular 
genetic analysis were performed to establish the cause of 
HPE. Amniocentesis was done to obtain a small quantity 
of amniotic fluid. From the sample of amniotic liquid, 
two techniques were applied, both of them providing the 
same result: 69,XXY triploidy. 
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Table 2 – Obstetrics report: Doppler measurements 

Doppler measurements Value m1 

 Right MCA 

PSV [cm/s] 27.59 27.59 

EDV [cm/s] 2.80 2.80 

TAmax [cm/s] 12.48 12.48 

MDV [cm/s] 2.80 2.80 

RI 0.90 0.90 

PI 1.99 1.99 

S/D ratio 9.85 9.85 

HR [bpm] 146 146 

 UA 

PSV [cm/s] 17.15 -14.68 

EDV [cm/s] 11.93 -11.93 

TAmax [cm/s] 13.46 -13.46 

MDV [cm/s] 11.60 -11.60 

RI 0.47 0.19 

PI 0.74 0.20 

S/D ratio 2.65 1.23 

HR [bpm] 441 441 

bpm: Beats per minute; EDV: End-diastolic velocity; HR: Heart rate; 
m1: Measurement 1; MCA: Middle cerebral artery; MDV: Minimum 
diastolic velocity; PI: Pulsatility index; PS: Peak systolic velocity; RI: 
Resistivity index; S/D: Systolic/diastolic; TAmax: Time-averaged peak 
velocity; UA: Umbilical artery. 

The identification of heteroploidies of the autosomal 
chromosomes 13, 18, 21 and sex chromosomes X, Y was 
made by multiplex quantitative fluorescence polymerase 
chain reaction (QF–PCR) targeting 26 markers, by direct 
deoxyribonucleic acid (DNA) amplification, followed by 
fluorescent capillary electrophoresis of amplified DNA 
fragments. 

QF–PCR uses specially selected DNA markers (M), 
named short tandem repeats (STRs). STRs were amplified 
by PCR using fluorescently labeled primers. The number 
of copies of each STR marker corresponds with the number 
of copies of the chromosomes analyzed. 

The PCR product were subjected to separation by 
fluorescent capillary electrophoresis using the genetic 
analyzer, and the results was analyzed with the Gene 
Mapper™ software. 

Each marker generates a specific profile of fluorescent 
signals (peaks), profile that was analyzed quantitatively by 
calculating the peak height size and peak areas of these 
signals. 

QF–PCR results for rapid detection of chromosomal 
aneuploids have revealed 69,XXY triploidy, and the 
biallelic model with 1:2 ratio (paternally allele to maternally 
allele ratio) indicates a maternally source of the triploid 
syndrome (Table 3). The method has an accuracy of 99.8%. 

Also, amniotic cells were cultured according with the 
standard cytogenetic methods, in two independent 
cultures (two flasks). Mitotic metaphases were prepared 
following a standard protocol and the chromosomes were 
banded by Giemsa staining [R-bands by heating using 
Giemsa (RHG) technique, banding score >4). Cytogenetic 
analysis was performed by two independent observers 
using CaryoSystems image analysis software. The karyo-
typing nomenclature followed the guidelines provided by 
International System for Human Cytogenomic Nomenclature 
(ISCN, 2016). 

Table 3 – Details of the molecular markers: name of 
the marker, cytogenetic localization, fluorescent label, 
and the range of the allele resulted from the PCR tests 

Laboratory results 

Locus Alleles Ratio 

Marker 21-1 (locus 21q21.1) 141 – 

Marker 21-2 (locus 21q21.3) 183, 187 1:2 

Marker 21-3 (locus 21q21.1) 243, 260 1:2 

Marker 21-4 (locus 21q22.3) 290, 298 2:1 

Marker 21-5 (locus 21q21.3) 372, 384, 396 1:1:1 

Marker 21-6 (locus 21q22.13) 462, 468, 470 1:1:1 

Marker 18-1 (locus 18p12.3) 213 – 

Marker 18-2 (locus 18p12.3) 320, 324 2:1 

Marker 18-3 (locus 18q22.1) 387, 391, 403 1:1:1 

Marker 18-4 (locus 18q11.32) 369, 373, 384 1:1:1 

Marker 18-5 (locus 18q11.31) 461, 476 1:2 

Marker 13-1 (locus 13q21.1) 123, 131 2:1 

Marker 13-2 (locus 13q12.12) 254, 269, 278 1:1:1 

Marker 13-3 (locus 13q21.32-q21.33) 403, 406 1:2 

Marker 13-4 (locus 13q13.1) 432, 455, 463 1:1:1 

Marker 13-5 (locus 13q13.3) 454, 462, 470 1:1:1 

Marker X/Y-1 (locus Xp22.2/Yp11.2) 103, 109 2:1 

Marker X/Y-2 (locus Xp22.11/Yp11.31) 165 – 

Marker X/Y-3 (locus Xq21.31/Yp11.31) 195 – 

Marker X/Y-4 (locus Xp22.33/Yp11.32) 242, 246 2:1 

Marker X-1 (locus Xq26.2) 147 – 

Marker X-2 (locus Xq26.2-q26.3) 276, 291 1:1 

Marker X-3 (locus Xq27.1-q27.2) 323, 339 1:1 

Marker Y-1 (locus Yp11.31) 240 – 

Marker control (locus 3p24.2/Xq21.1) 132, 136 3:2 

Marker control (locus 7q34/Xq13) 183, 203 3:2 

PCR: Polymerase chain reaction. 

In our case, 20 metaphases were analyzed, of which 
10 were karyotyped. Prenatal cytogenetic analysis revealed 
the presence of an extra haploid set of chromosomes in each 
cell, resulting an abnormal number of 69 chromosomes 
(69,XXY triploidy) (Figure 11). The sensitivity of the 
method is 999‰. 

 
Figure 11 – Fetal karyotype: 69,XXY. Specimen type: 
Amniotic fluid. Giemsa staining (RHG technique). 
RHG: R-bands by heating using Giemsa. 
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After a careful US examination and genetic counseling, 
based on the antenatal US findings, the fetus was diagnosed 
with syndromic alobar HPE. 

As a result, the couple was briefed regarding to the 
phenotypic characteristics of HPE and the gravity of 
cerebrofacial anomalies, which is why, two days later, the 
parents chose therapeutic abortion for medical reasons, 
finally anatomo-pathologically confirmed. 

Currently, the mother is well, and the couple has 
decided to perform additional genetic investigations to 
prevent the appearance of a new affected fetus. 

 Discussions 
Triploidy, a rare chromosomal numeric abnormality, 

generated by the existence of a supplementary haploid 
chromosome set, is incompatible with postnatal life [17]. 
The three possible chromosome complement are: 69,XXX; 
69,XXY; and 69,XYY [18]. The prevalence of fetal 
triploidy is estimate to one per 100 of human conceptuses. 
Because the most of fetuses with triploidy are spontaneously 
aborted in the first trimester of pregnancy, at the beginning 
of the second trimester of pregnancy, the prevalence of 
triploidy is about one in each 5000 gestations [19–22]. 

There are diverse mechanisms that may produce 
triploidy: diandric triploidy, when the supplementary 
haploid chromosome set has paternal origin, or digynic 
triploidy, when the supplementary haploid chromosome 
set has maternal origin [19]. Digynic triploidies origin 
result from fertilization of a primary oocyte, a diploid 
oocyte or retention of a polar body [22]. The substrate of 
human triploidy is disputed [23, 24]. About 75–86% of 
cases are diandric triploidy, generally resulting from the 
fecundation of a female haploid reproductive cell by two 
male haploid gametes (dispermy) [21, 25]. Triploidy of 
maternal origin is more frequently found in the fetal 
period, probably because of the longer survival in 
comparison with triploidy of paternal origin [26]. The 
mechanisms underlying digynic triploidy are still uncertain 
[27]. Triploidy is associated with intrauterine growth 
restriction, craniofacial dysmorphisms with fetal central 
nervous system anomalies (in 50% of the cases), multiple 
malformations (such as congenital heart defects, renal 
and respiratory defects, gastrointestinal tract anomalies, 
genitourinary and skeletal malformations) and placental 
abnormalities (molar placental changes), leading inevitably 
to spontaneous abortion or neonatal death, being one  
of the most common causes of miscarriages in the first 
trimester of pregnancy [21, 28–32]. The association of 
triploidy with HPE is very rare [17, 33]. HPE is a 
developmental disorder, a dramatic central nervous system 
malformation, resulting from the improper diverticulation 
and segmentation of the prosencephalon, with an extremely 
heterogeneous etiology [34]. There are a few theories citing 
the mechanical causes, environmental, and genetic factors, 
infectious disease, but the definitive cause of HPE remains 
unknown, in many cases [35, 36]. Up to now, seven genes 
have been incriminated in the etiology of HPE. A 
molecular genetic testing can be carried out by DNA 
sequencing and allele specific quantification for the major 
genes SHH, ZIC2, SIX3 and TGIF. Unfortunately, in over 
70% of situations, the molecular genetic basis of HPE 
remains undiscovered [15]. For families with no identifiable 

etiology, HPE can be antenatal diagnosed by US exami-
nation performed by an expert with competence in 
ultrasonography and certification in maternal and fetal 
medicine [37, 38]. 

As a result of contemporary progress in the evolution 
and development of super-resolution fetal ultrasonography, 
prenatal diagnosis of congenital malformations like HPE 
is today possible. The US machines provide exceptional 
images that permit an accurate diagnosis of cephalic as 
well as extracephalic abnormalities [39]. Fetal US findings 
of alobar HPE, the most serious form of HPE, can be 
early diagnosed in the second trimester of pregnancy. At 
the obstetric sonography examination, these structural 
anomalies include absence of median structures, a mono-
ventricular cavity, fused thalami, and facial malformations 
[40, 41]. In the present case, using 2D, 3D and 4D imaging 
technology, identification of earlier fused thalami at 18 
weeks of pregnancy was achievable. Furthermore, missing 
of median structures echosignal and third ventricle was 
observed. The accurate sonographic images were repre-
sentative of alobar HPE [42]. Also, after the US scan, 
following a comprehensive consultation with a specialist 
in obstetrics and fetology expert, it was determined to 
complete supplementary genetic analysis, respectively 
amniocentesis and QF–PCR, as well as fetal karyotype 
[43–45]. QF–PCR is a rapid prenatal test that detects the 
presence of numerical aberrations of chromosomes 13, 18, 
21, X, Y, which are the most common viable aneuploids, 
by amplification of repeated sequences at chromosome-
specific polymorphic loci. In our case, the primers used 
have been developed and manufactured in accordance 
with accredited quality systems International Organization 
for Standardization (ISO) 13485: 2012, by Lloyd’s Register 
Quality Assurance Ltd. [46]. 

During the investigations, the couple were sustained 
by a multidisciplinary unit with vast experience in the fetal 
US diagnosis and antenatal genetic evaluation [47–49]. 

HPE is an essential perinatally healthcare problem 
because of the gravity of cerebrofacial anomalies spectrum 
and its unsatisfactory prognosis [50, 51]. Survival ratio 
differs in each type of HPE, but generally, lethality 
corresponds with the severeness of the cerebral malformation 
and, by expansion, gravity of the craniofacial malformations 
[13]. Prenatal US investigation, complex genetic testing 
and couple’s genetic counseling was essential in the prenatal 
diagnosis and management of the case [52, 53]. Finally, the 
fetal autopsy provided important data for parental genetic 
counseling, and management of future pregnancies [54]. 

 Conclusions 
The strength of this study is in the elaborate prenatal 

US findings analysis in a unique case of fetal syndromic 
HPE present in a fetus with digynic triploidy. This study 
provided an illustration of the variety of the structural 
anomalies that appeared in association with triploidy. The 
findings identified by prenatal US examination underline 
the supremacy of US imaging technology and the 
importance of prenatal genetic tests, including amnio-
centesis, cytogenetic tests, and molecular genetic analysis, 
whenever abnormalities and growth disturbance are 
identified, because these are frequently present in fetuses 
with chromosomal aberrations diseases. Prenatal US 
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examination was decisive in the early prenatal diagnosis, 
at 18 weeks of gestation, and optimized management of 
the malformed fetus with an extremely severe type of 
syndromic HPE associated with digynic triploidy. This 
new research demonstrated once again the potentiality of 
prenatal US scan and the power of genetic evaluation in 
the prevention of fetal morbidity and mortality by 
extremely severe genetic and structural malformations. 
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