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Abstract

Background: Ultrasound imaging is an effective and routine diagnostic tool for
identifying fetal anomalies. The congenital defect of Pentalogy of Cantrell, also known
as Thoracoabdominal Ectopia, consists of 5 defects that include a cleft lower sternum, an
anterior diaphragmatic defect, and the absence of the parietal pericardium, a connected or
separate omphalocele, and a major cardiac anomaly. While rare, this congenital syndrome
effects 5.5 of 1,000,000 live births, ultrasound imaging can be useful in identifying this
defect in utero. Turner syndrome, or XO syndrome, affects 1 in 2500 to 1 in 3000 live born
phenotypic female infants and is caused by a genetic abnormality of a single X chromosome.
While characteristics of the syndrome can be observed in childhood, such as webbed neck,
broad or pigeon chest, widely spaced nipples, multi-pigmented nevi, valgus of elbows,
cardiac malformations and streak ovaries the syndrome often does not become apparent
until functional deficits are noticed such as amenorrhea or short stature. While Turner
syndrome requires genetic analysis for definitive diagnoses, similar to other congenital
defects that are easily identified because of their gross morphological anomalies, ultrasound
imaging offers an important tool for identifying XO syndrome. We present two such cases
where US imaging was useful in making an early diagnosis of congenital anomalies.

Cases: Case 1 - pentalogy of Cantrell: A 33 year old woman, G2P1001, presented to clinic
initially at 6 weeks and 5 days gestation for her first dating bedside ultrasound. The patient
was treated for pregestational hypertension with methyldopa 500 mg three times per day
(TID) but she declined its use. She agreed to the use Labetalol 200 mg TID as hypertensive
therapy. A follow up first trimester ultrasound at 12 weeks and 6 days gestation showed
the fetal heart beating outside to the thoracic cavity and the liver outside the abdominal
cavity. The radiology impression was a ventral wall defect indicating likely Pentalogy of
Cantrell. The patient was counseled about the very poor fetal prognosis and incompatibility
with extrauterine life. She wished to proceed with pregnancy termination and underwent
voluntary termination of pregnancy (VTOP) via dilation and curettage at 13 weeks and 6
days gestation.

Case 2 - turner syndrome: A 42 year old Caucasian female, Rh negative/antibody negative,
G5P3013, at 15 weeks and 3 days gestation by last menstrual period (LMP) presented to
our clinic for her first obstetric ultrasound. Bedside ultrasound showed a live intrauterine
pregnancy and a corrected gestations age of 16 weeks 0 days and swelling around the
abdominal wall and fetal head. The MFM ultrasound at 17 weeks 3 days gestation
revealed fetal demise (FD), cystic hygroma and significant hydrops fetalis with bilateral
pleural effusions and ascites. As the antibody screen was negative, the likely etiology was
nonimmune hydrops most likely due Turner syndrome (45XO). The patient was induced
with 400 mcg of Misoprostol vaginally every 6 hours until delivery of a stillbirth female
fetus.

Conclusion: Performing prenatal ultrasound imaging has become routine, beginning in the
first trimester, with some conditions requiring more frequent assessments. US imaging is a
valuable clinical tool, because it is non invasive has the potential to reveal critical clinical
information and reassurance for the parents. This early detection offers both the clinicians
and parent’s options for managing the care of the developing fetus and the child after birth.
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Background

Pentalogy of Cantrell or Thoracoabdominal Ectopia is a congenital
syndrome characterized by a set of 5 congenital defects consisting of a

a. Mid-line supraumbilical abdominal wall

d. Diaphragmatic pericardium defect

e. An intracardiac defect.!?

The underlying pathophysiology of Pentalogy of Cantrell
continues to be poorly understood but is thought to be related to

defective formation and differentiation of the ventral mesoderm.>*

b. Lower sternum defect

c. Anterior diaphragm defect

Most importantly, mesoderm failure results in cardiac defects, which
are the major determinant for severity and prognosis, most commonly
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ventral septal defect.*> Pentalogy of Cantrell is divided into two
classes; class one is complete malformation with the presence of all
five defects and classes two contains only four defects.* Although this
syndrome commonly results in still births, there have been reported
cases of live births requiring immediate surgical repair.’ Yet, the
survival rate is unknown as live cases are rare.’

Turner syndrome or XO syndrome is a genetic anomaly where the
fetus only has a single X chromosome and occurs in 1 in 2500 to 1 in
3000 live born girls.® If not diagnosed prenatally, then the syndrome
may not be apparent during childhood and may only be considered
during adolescence when the patient presents with a complaint of
primary amenorrhea, lack of breast development or short stature.”
Other abnormalities include webbed neck, broad or pigeon chest,
widely spaced nipples, multi-pigmented nevi, valgus deformity of the
elbows, cardiac malformations and streak ovaries.®

Both Turner syndrome and Pentalogy of Cantrell can be detected
on routine prenatal ultrasound as early as 11 weeks.>!° We present two
cases of genetic abnormalities initially discovered on routine prenatal
ultrasound.

Presentation of cases

Case | - Pentalogy of cantrell

A 33-year-old woman, G2P1001, presented to clinic initially at 6
weeks and 5 days gestation for her first dating bedside ultrasound.
Previous obstetrical history includes one previous cesarean delivery, 4
years prior, for failure to progress. Past medical history was significant
for pregestational/chronic hypertension and morbid obesity (body
mass index of 50 kg/m2). The first bedside ultrasound was used to
correct gestational age and did not reveal any abnormalities. The
patient was treated for pregestational hypertension with methyldopa
500 mg three times per day (TID) but was non-compliant and was
later switched to labetalol 200 mg TID.

A subsequent follow up first trimester ultrasound at 12 weeks
and 6 days gestation showed the fetal heart beating outside to the
thoracic cavity and the liver outside to the abdominal cavity (Figure
1). A defined umbilical cord was seen. The radiology impression was
a ventral wall defect, with the liver and heart observed outside the
chest and abdominal cavity, indicating likely Pentalogy of Cantrell.
The patient was counseled about the very poor fetal prognosis and
incompatibility with extrauterine life. She wished to proceed with
pregnancy termination and underwent voluntary termination of
pregnancy (VTOP) via dilation and curettage at 13 weeks and 6 days
gestation. The patient had an uncomplicated recovery.

Case 2 - Turner syndrome

A 42 year old Caucasian female, Rh negative/antibody negative,
G5P3013, at 15 weeks and 3 days gestation by last menstrual period
(LMP) presented to clinic for her first obstetric ultrasound. Bedside
ultrasound showed a live intrauterine pregnancy and corrected
gestational age of 16 weeks 0 days. Ultrasound also revealed presence
of swelling around the abdominal wall and fetal head (Figure 2).

The patient was referred to the maternal fetal medicine service
(MFM) for further evaluation of suspected fetal fluid collection as
noted above. The MFM ultrasound at 17 weeks 3 days gestation
revealed intrauterine fetal demise (IUFD), massive cystic hygroma and
significant hydrops fetalis with bilateral pleural effusions and ascites
consistent with hydrops fetalis. The ultrasound suggested a female
fetus. As the antibody screen was negative, suggesting nonimmune
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hydrops, most likely due to fetal Turner syndrome (45X0O). Patient
declined noninvasive prenatal testing (NIPT) or amniocentesis
to confirm diagnosis. She also declined dilatation/evacuation for
termination and opted for induction of labor due to fetal demise. The
patient was induced with 400 mcg of Misoprostol vaginally every 6
hours until delivery of a stillbirth female fetus. The remainder of her
hospital course was uncomplicated.

The slides below are from Case 1, Pentalogy of Cantrell (Thoracoabdominal Ectopia)

Figure 1: Case 1, Pentalogy of Cantrell

(Thoracoabdominal Ectopia):

Legend:

¢ Red Arrow: fetal heart seen beating
outside the thoracic cavity (Cardiac
Anomaly)

e Blue Arrow: Liver is also outside of
abdominal cavity (Ventral wall
defect)

® Green Arrow: Defined umbilical cord

Figure | Case |, Pentalogy of Cantrell (Thoracoabdominal Ectopia): First
trimester ultrasound at |2 6/7 weeks showed fetal heart seen beating outside
the thoracic cavity. Liver is also outside of abdominal cavity. Defined umbilical
cord seen. Impression:Ventral wall defect - likely Pentalogy of Cantrell.

Figure 2: Case 2, Turner Syndrome:
Legend:

¢ Red Arrow: cystichygroma

¢ BlueArrow: hydrops

¢ Green Arrow: swelling around the abdominal wall

Figure 2 Case 2, Turner Syndrome: Ultrasound revealed intrauterine fetal
demise (IUFD), Massive cystic hygroma, significant hydrops with bilateral
pleural effusions and ascites seen as presence of swelling around the abdominal
wall and swelling around fetal head, Probable female fetus.

Discussion

Routine ultrasound can detect many morphological anomalies
including both structural and genetic defects. Pentalogy of Cantrell
can be detected by ultrasound as early as 10 weeks.* Common findings
are omphalocele and ectopic cordis but must also include pericardial
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defect and an intra cardiac defect for the diagnosis.? Ectopic cordis is
suspected when cardiac contractile activity is detected outside the chest
cavity and can be confirmed by Doppler.'®!! The thoracoabdominal
type of ectopic cordis is specific to Pentalogy of Cantrell and is
highly suggestive for diagnosis.’ The thoraco-abdominal type of
ectopic cordis is defined by a ventral wall defect which extends to the
umbilicus causing the diaphragm to have a “V’ shaped defect.'” The
omphalocele can be visualized when multiple bowel loops are seen
outside the abdominal cavity, with the cavity itself measuring smaller
than expected for gestational age.!!

Although two dimensional ultrasound is adequate for diagnosis
of Pentalogy of Cantrell for a skilled clinician some have advocated
for the use of 3D ultrasound or MRI which allows for more detailed
visualization."® In the case described above conventional ultrasound
was adequate for a diagnosis of Pentalogy of Cantrell by visualization
of extra-thoracic fetal heart beats (Figure 1 red arrow), extra-
abdominal liver, and a ventral wall defect (Figure 1 blue arrow).

Similarly, Turner syndrome can be detected on ultrasound but
initial findings are less specific than with Pentalogy of Cantrell.
Ultrasound findings associated with Turner syndrome are cystic
hygroma and fetal hydrops in a female fetus.>'*!> A cystic hygroma
is an enlargement of lymphatic ducts and accumulation of lymph
causing increased nuchal translucency.”'® Fetal hydrops is defined as
greater than 2 of the following; ascites, pleural effusions, pericardial
effusion, or generalized and skin edema.'® Nuchal thickness is a
common initial finding, as in this case, and may be accompanied by
hydrops fetalis leading to fetal demise. Findings in this case included
a massive cystic hygroma (Figure 2 red arrow), significant hydrops
(Figure 2 blue arrow) with bilateral pleural effusions (Figure 2 orange
arrow) and ascites. Although diagnosis was not confirmed with post-
mortem genetic testing (per patient request) these findings, along with
spontaneous fetal demise, are highly suggestive of Turner syndrome.'*

Unlike Pentalogy of Cantrell, which is a series of malformations,
Turner syndrome is an inherent genetic anomaly which cannot be
repaired. Because Turner syndrome is of a genetic origin, definitive
diagnosis must be made through fetal tissue karyotype testing, and
cannot be made solely with ultrasound, however pentalogy of Cantrell
may be diagnosed by visualization.'® Once born, Turner syndrome
individuals face a host of abnormalities including metabolic, cardiac
and reproductive. Compared to pentalogy of Cantrell which requires
immediate surgical repair and rarely live beyond the age of 10, Turner
syndrome patients can live into adulthood.>%!”

Conclusion

Ultrasound has become a routine component of prenatal care.
With the frequency of exams being dictated by specific indications.
Ultrasound is non-invasive, allows the clinician to attain some basic
important information about the pregnancy and can be reassuring to
parents. Because ultrasound can reveal morphological anomalies, it
remains a useful screen for congenital malformations of all causes.
Thus, it can be used for detecting defects such as the Pentalogy of
Cantrell, but additionally, can also be useful in detecting genetic
abnormalities such as Turner Syndrome, which often may not present
until much later in life during adolescence.

Early identification of many obstetric or conditions prenatally can
be beneficial. Both for clinicians to plan early intervention or future
follow up and for parents to consider their options including elective
termination or expectations about viability of pregnancy.
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