SYMPOSIUM
FETAL SURGERY IN
LATIN AMERICAN
COUNTRIES

Fetal Medicine Program, University Private
Hospital of Cérdoba, Cérdoba, Argentina
Gynecology and Obstetrics Service, University
Private Hospital of Crdoba, Cordoba, Argentina
Prenatal Foundation, Cordoba, Argentina
Congenital Heart Disease Surgery Service,
Hospital Privado Universitario de Cdrdoba,
Cordoba, Argentina. ORCID 0000-0002-5985-
4305
Neonatology ~ Service, Hospital ~ Privado
Universitario de Cérdoba, Cordoba, Argentina
Diagnostic Imaging Service, Clinicay Maternidad
del Sol, Cordoba, Argentina. ORCID 0009-
0004-1545-0343
Section of Fetal Therapy and Fetal Surgery,
Division of Maternal Fetal Medicine,
Department of Obstetrics and Gynecology,
Hospital de San José, Clinica Colsubsidio 94;
Department of Obstetrics and Gynecology,
Fundacion Universitaria de Ciencias de la
Salud - FUCS; Department of Gynecology and
Obstetrics, Faculty of Medicine, Universidad
Nacional de Colombia; Fetal Therapy and
Surgery Network - FetoNetwork, Colombia.
Servicio de Cardiologia Pedidtrica, Hospital
Privado Universitario de Cordoba, Cordoba,
Argentina. ORCID 0000-0001-6019-938X

. ORCID 0000-0003-2725-971X

. ORCID 0009-0004-1545-0343

. ORCID 0009-0009-2233-1701

. ORCID 0000-0001-9961-9775

. ORCID 0009-0001-8739-5978
ORCID 0009-0000-5415-4521

. ORCID 0009-0008-6735-0386

. ORCID 0009-0001-4156-5329
ORCID 0000-0002-1893-6806)

Received: 13 December 2023

= D Qg O OO0 T D

Accepted: 15 January 2024
Online publication: 2 April 2024

Conflict of interest: The authors declare that they have
no conflict of interest.

Funding: None.

Autor corresponsal:

Gil Pugliese, Savino MD

9 Naciones Unidas 554, Cordoba, Argentina. PC:
X5016KEH

@ savinogilpugliese@gmail.com

Cite as: Gil-Pugliese S, Taborda GC, Juaneda |, Tapia
N, Rizzotti A, Ducart F, Vega B, Simes L, Ricart D,
Estupifian W, Molina-Giraldo S, Peirone A. Perinatal
management of twin pregnancy discordant for
intrapericardial teratoma. A case report and litewrature
review. Rev peru gynecol obstet. 2024;70(1). DOI:
https:/doi.org/10.31403/rpgo70i2600

Perinatal management of

twin pregnancy discordant for
intrapericardial teratoma: A case report
and literature review

Manejo perinatal del embarazo

gemelar discordante para teratoma
intrapericardico: Comunicacion de un caso
y revision de la literatura

Savino Gil-Pugliese!?, Gabriela Cecilia Taborda?®®, Ignacio Juaneda®, Natalia
Tapia®<, Alina Rizzotti>¢, Florencia Ducart>¢, Betina Vega$, Luciana Simes?f,
Daiana Ricart®s, Wilber Estupifian”", Saulo Molina-Giraldo®, Alejandro Peirone”!

DOI: https://doi.org/10.31403/rpgo.v70i2600

ABSTRACT

This publication aims to provide an overview of the clinical course, treatment and
perinatal outcome of twin pregnancies discordant for intrapericardial teratoma.
Following PRISMA and Cochrane guidelines for systematic reviews, we selected all
publications that published on prenatally diagnosed twin pregnancies discordant
for intrapericardial teratoma. Seven publications were found, all of which were case
reports and were included in the final analysis, plus a recent case presented in this
publication. To date, 8 cases of twin pregnancies discordant for intrapericardial
teratoma have been reported. All (8/8) had severe pericardial effusion, 5 (62.5%)
developed hydrops and 2/8 (25%) polyhydramnios. Five (62.5%) cases were treated
with pericardiocentesis and 2 (25%) underwent concomitant amniodrainage because
of polyhydramnios. All cases were delivered by cesarean section with a median
gestational age of 34 weeks (RIC 32-35) and all were operated within the first three
days of life. In 7/8 cases (87.5%), the tumors originated in the ascending aorta. Both
twins survived in all cases. In conclusion, pericardiocentesis (+/- amniodrainage) of the
affected twin is the only fetal therapy reported to date in twin pregnancy discordant
for intrapericardial teratoma and the results are encouraging, although the evidence
is scarce. Prenatal treatment of twin pregnancies presenting with this pathology
should only be considered in the context of a highly trained multidisciplinary care
team.

Key words: Pregnancy, twin, Teratoma, Heart defects, congenital, Fetal therapies,
Prenatal diagnosis, Pericardiocentesis

RESUMEN

Esta publicacién tiene como objetivo proporcionar una vision general de la evolucion
clinica, el tratamiento y el resultado perinatal de embarazos gemelares discordantes
para teratoma intrapericardico. Siguiendo las guias PRISMA y Cochrane para
revisiones sistematicas, se seleccionaron todas las publicaciones que publicaron
sobre embarazos gemelares discordantes para teratoma intrapericardico
diagnosticados prenatalmente. Se encontraron 7 publicaciones, todas ellas
correspondieron a reportes de casos y fueron incluidos en el analisis final, sumado
un caso reciente presentado en esta publicacién. Hasta la fecha, se han informado 8
casos de embarazos gemelares discordantes para teratoma intrapericardico. Todos
(8/8) presentaron derrame pericardico severo, 5 (62,5%) desarrollaron hidrops 'y 2/8
(25%) polihidramnios. Cinco (62,5%) casos fueron tratados con pericardiocentesis y
a 2 (25%) se les realiz6 amniodrenaje concomitante, por presentar polihidramnios.
Todos los casos nacieron por cesarea con una mediana de edad gestacional de 34
semanas (RIC 32 a 35) y todos fueron operados dentro de los tres primeros dias
de vida. En 7/8 casos (87,5%), los tumores se originaron en la aorta ascendente. En
todos los casos, ambos gemelos sobrevivieron. En conclusién, la pericardiocentesis
(+/- amniodrenaje) del gemelo afectado es la Unica terapia fetal comunicada hasta
la fecha en embarazo gemelar discordantes para teratoma intrapericardico y los
resultados son alentadores, aunque la evidencia es escasa. El tratamiento prenatal
de embarazos gemelares que presentan esta patologia solo deberia considerarse en
el contexto de un equipo de atencién multidisciplinario altamente capacitado.
Palabras clave. Embarazo gemelar, Teratoma, Cardiopatias congénitas, Terapias
fetales, Diagndstico prenatal, Pericardiocentesis
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INTRODUCTION

Primary congenital cardiac tumors are rare and
accountfor 0.14% of all patients referred for fetal
echocardiography, with teratomas affecting less
than 2% of such cases"?. Intrapericardial terato-
mas originate in the myocardium or pericardium
and grow into the pericardial cavity®. They are
usually diagnosed by prenatal ultrasound as a
well-demarcated mass, which may have a cystic
component and involve the outflow tracts and
are typically associated with pericardial effu-
sion®. The differential diagnosis includes other
cardiac tumors such as rhabdomyomas, lymph-
angiomas, fibromas, myxomas and hemangio-
mas, as well as pulmonary and mediastinal tu-
morst3),

Teratomas are generally benign and are not usu-
ally associated with other cardiac or extracardi-
ac abnormalities®. However, due to their rapid
growth and the development of severe pericar-
dial effusion they can cause thoracic organ pres-
sure?. Cardiac and vascular compression can
lead to cardiac tamponade, hydrops and fetal
death. Lung compression may cause pulmonary
hypoplasia and esophageal constriction can
lead to polyhydramnios with an increased risk of
premature rupture of membranes (PROM) and
preterm delivery®9,

Using ultrasound guidance, serial pericardiocen-
tesis can be performed, as well as placement
of a pericardium-amniotic shunt to drain the
pericardial effusion and decrease intrathoracic
pressure®'. Similarly, ultrasound-guided per-
cutaneous laser ablation of the tumor nutrient
artery and intratumoral laser have been report-
ed to be effective in delaying its growth and the
recurrence of pericardial effusion®'). Postnatal
surgical resection is generally curative, but fol-
low-up based on echocardiography, magnet-
ic resonance imaging (MRI) and serum tumor
markers (alpha-fetoprotein, sub-beta hCG) is
recommended to confirm complete remission.

In twin pregnancies discordant for cardiac tera-
toma, the perinatal team is faced with the dilem-
ma of trying to prevent fetal death of the affect-
ed twin by invasive prenatal treatment and/or
planned preterm delivery, but at the same time
preserving the well-being of the normal twin by
avoiding prematurity>-20,
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This publication aims to report a recent case
of a dichorionic diamniotic (DCDA) twin preg-
nancy discordant for intrapericardial teratoma,
and also to perform a review of the literature
to analyze the presentation, management and
perinatal outcomes of all reported cases of twin
pregnancies with prenatal diagnosis of this con-
dition.

CASE REPORT

A 33-year-old healthy nulliparous primigravid
woman conceived a DCDA twin pregnancy by
in vitro fertilization (IVF) with double embryo
transfer at blastocyst stage. The first trimester
combined trisomy screening was low risk and
reported a normal anatomical examination for
both fetuses, so she was referred to her local
hospital for follow-up from 20 weeks gestation.

At 26+3 weeks+days she was referred to the Hos-
pital Privado Universitario de Cérdoba (HPUC),
Argentina, after an abnormal cardiac mass was
identified in one of the fetuses.

On ultrasound examination, fetus A (unaffect-
ed) had an estimated fetal weight (EFW) of 866 g
(pc20). Amniotic fluid, anatomy and Doppler ve-
locimetry were normal. Fetus B (affected) had an
EFW of 1,193 g (pc96) and polyhydramnios with a
maximum vertical pocket (MVP) of 12 cm. Echo-
cardiography reported a heterogeneous mass
measuring 30 mm x 26 mm x 23 mm with multi-
ple cysts originating from the anterolateral wall
of the right atrium, in close relation to the left
outflow tract and protruding into the pericar-
dial space, accompanied by massive pericardial
effusion with bilateral pulmonary compression
(Figure 1A). Cardiac contractility was preserved
and both the biometry of the right and left ven-
tricular outflow tracts and their Doppler param-
eters were normal. Cervical length on transvag-
inal examination was 24 mm. We hypothesized
that the polyhydramnios was a consequence of
esophageal compression caused by severe peri-
cardial effusion, but in the absence of fetal hy-
drops we opted for expectant management and
close monitoring of cervical length, since we had
no previous cervical measurements that would
allow us to ensure that there was progressive
shortening. Fetal lung maturation with beta-
methasone had already been completed before
referral to HPUC.



Perinatal management of twin pregnancy discordant for intrapericardial

One week later, although the cervical length re-
mained stable, the affected fetus developed asci-
tes and the multidisciplinary team suggested the
parents active management. Although we have
experience with ultrasound-guided laser inter-
ventions and intrauterine shunt placement, we
considered that intratumoral laser ablation and
pericardial-amniotic shunting might be more ag-
gressive, riskier, more protracted interventions
with limited evidence on their potential benefits.
Amniodrainage followed by pericardiocentesis

FIGURE 1. AXIAL VIEW OF THE AFFECTED FETUS AT THE LEVEL OF THE
FOUR-CHAMBER VIEW OF THE HEART. A: AT 26+3 WEEKS, SHOWING
THE TUMOR IN RELATION TO THE RIGHT ATRIUM ASSOCIATED WITH SEVERE
PERICARDIAL EFFUSION SURROUNDING THE HEART AND THE TUMOR AND
COMPRESSING BOTH LUNGS AGAINST THE POSTERIOR CHEST WALL. B: AT
28 WEEKS, THE DAY AFTER THE FIRST PERICARDIOCENTESIS, SHOWING
MINIMAL PERICARDIAL EFFUSION AND LUNG RE-EXPANSION.

teratoma: A case report and literature review

was proposed to the parents. At 27+6 weeks+-
days, under local anesthesia and under ultra-
sound guidance, a 17-gauge needle was inserted
into the amniotic sac of the affected fetus in the
direction of the fetal thorax. A rapid amniodrain-
age of 2,000 mL was performed using central
aspiration until an MVP of 8 cm was reached. A
metal guide wire was then introduced through
the needle to protect its tip and prevent it from
causing possible injury to the fetus, membranes
or placenta while ultrasound monitoring was in-
terrupted to proceed with fetal anesthesia. In-
tramuscular anesthesia was administered in the
fetal thigh (fentanyl, atropine and rocuronium)
under ultrasound guidance using a 21-gauge
needle. Once fetal paralysis was confirmed, the
guide wire of the 17-gauge needle was removed
and pericardiocentesis was performed under
ultrasound guidance. A total of 20 mL of clear
pale-yellow fluid was drained (Figure 1B) and
the needle was removed. The procedure was
concluded without complications. The patient
was started on a 48-hour course of intrarectal
indomethacin for tocolysis. She was discharged
home asymptomatic 12 hours after the pro-
cedure. Pericardial fluid cytology revealed the
presence of mesothelial cells without atypia.

At subsequent follow-up, the mother devel-
oped pregnancy-induced hypertension with
severe lower extremity edema, which was treat-
ed with labetalol. Urinalysis, platelet count and
liver enzymes were normal. In the affected fe-
tus ascites persisted while pericardial effusion
and polyhydramnios rapidly recurred. At 29+4
weeks+days (12 days after the invasive proce-
dure), the severity of pericardial effusion and
extent of polyhydramnios reached levels sim-
ilar to those observed on the day of the initial
pericardiocentesis (MVP 12 cm), the fetus was
hydropic, and the cervix had shortened (12 mm).
The amniodrainage procedure was repeated fol-
lowed by pericardiocentesis using the technique
already described, draining 2,500 mL of amniotic
fluid (to achieve an MVP of 8 cm) and 30 mL of
clear pale-yellow pericardial fluid.

Due to the high risk of an untimely preterm de-
livery, the multidisciplinary team offered the
parents a planned cesarean section to maxi-
mize the chances of providing adequate care
for both neonates. At 30+5 weeks+days, after a
single dose of betamethasone to enhance fetal
lung maturation, and having established neuro-
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protection with magnesium sulfate, a planned
cesarean section was performed. Each neonate
was attended by a full neonatology team that
included neonatologists and pediatric cardiolo-
gists. The entire pediatric cardiac surgery team
was on site ready to intervene, and an adjacent
operating room was prepared.

The unaffected twin (1,230 g, female) had a low
heart rate (<100 beats per minute), cyanosis and
poor respiratory effort, requiring T-piece resus-
citation with a good response within 2 minutes
of initiation. Noninvasive ventilation was main-
tained for 48 hours.

The affected twin, also female, had an estimated
birth weight of approximately 1,500 g and pre-
sented bradycardia and respiratory distress re-
quiring cardiac massage for less than 1 minute
and orotracheal intubation. Under ultrasound
guidance, 50 mL of ascitic fluid was drained. The
neonate was immediately taken to the operat-
ing room. Median sternotomy was performed.
Once the pericardial cavity was opened, a mul-
tilocular mass of approximately 5 cm in diame-
ter was found (Figure 2A). The tumor cysts were
aspirated with a needle to reduce their size. The
tumor was attached to the lateral root of the
aorta through a vascular pedicle. Complete tu-
mor resection was achieved without complica-
tions (Figure 2B). Histopathological examination
revealed an immature intrapericardial teratoma
measuring 55 mm x 45 mm x 23 mm (Figure 2C).

Both twins were discharged at 34 days of age.
At one year of age, both girls show normal neu-
rological development, and the affected twin
shows no signs of tumor recurrence.

MATERIALS AND METHODS

Based on the research question "What are the
perinatal outcomes in twin pregnancies discor-
dant for prenatally diagnosed intrapericardial
teratoma?", a review of the literature was per-
formed following the Cochrane manual and
PRISMA guidelines®'?2. The protocol was agreed
upon by all authors, following the PICO format
(population, intervention, control and outcome)
for observational studies where: 1) the popula-
tion was pregnant women with twin pregnan-
cies with involvement of one of the fetuses by
intrapericardial teratoma; 2) who underwent
any of the following interventions: observation,

4 Rev Peru Ginecol Obstet. 2024;70(1)

FIGURE 2. IMAGES TAKEN DURING NEONATAL SURGERY. A: APPEARANCE
OF THE CARDIAC MASS AFTER MEDIAN STERNOTOMY. B: ONCE com-
PLETE TUMOR RESECTION HAS BEEN ACHIEVED. C: SURGICAL SPECIMEN
SENT FOR ANATOMOPATHOLOGICAL STUDY.

| -‘:‘, ‘ q'

) = @
,.ﬁ\\'gi\ .
, ,B < 73 :

N

|
3

.
il
1

:.
p



Perinatal management of twin pregnancy discordant for intrapericardial

teratoma: A case report and literature review

FIGURE 3. FLOWCHART OF STUDY SELECTION.
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(n=2.007)
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(n=25) (n=5)
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Records sceened Records excluded (n=13)
Review of title & abstract -Do not include twin
(n=20) pregnancies

Full-text articles assessed
for eligibility
(n=7)

Eligibility

Articles included in
the review

(n=7)

Included

drainage (either by pericardiocentesis and/or
pericardio-amniotic shunt), laser therapy, open
fetal surgery or resection in ex utero intrapar-
tum treatment (EXIT); 3) given the types of stud-
ies found the definition of a control population is
not precise; and 4) the outcome was the perina-
tal outcome of both fetuses.

A literature search from January 1, 1982 (year in
which the first case of a prenatally diagnosed
cardiac tumor was published)?® through De-
cember 18, 2023 was performed through MED-
LINE, EMBASE, Cochrane, Ovid, SciELO, LILACS,
and PROSPERO, in order to identify relevant arti-
cles. Some articles were manually searched, and
Google Scholar was also used to locate potential-
ly relevant information. The case reported in this
publication was included in the final analysis.

Randomized controlled clinical trials (RCTs), non-
randomized studies, prospective and retrospec-
tive observational studies, case series and case
reports evaluating the perinatal outcome of twin
gestations with prenatal diagnosis of discordance
for intrapericardial teratoma were included.

Publications on twin pregnancies that had cardi-
ac tumors other than intrapericardial teratoma
and those that were diagnosed postnatally were
excluded.

In the search strategy, the following MeSH terms
were used: (twin OR twins) AND ("cardiac terato-

ma" OR "pericardial teratoma" OR "intrapericar-
dial teratoma" OR "cardiac tumor") AND (fetal)
AND ("perinatal outcome"). To broaden the lit-
erature search algorithm, other common terms
were included. Two of the authors (GPS and RD)
independently searched and reviewed studies
for credibility and assessed the risk of biased
results. Disagreements found were resolved
by discussion between the two reviewers and if
necessary, by a third and fourth author (SM and
WE). The type of studies included did not allow
the use of other assessment tools such as those
available from the Joanna Briggs Institute (JBI).

Data on perinatal findings, management, and
outcomes were extracted and analyzed using an
Excel designed database (MS Office 365; Micro-
soft Corp.; Montain View, CA, USA). Quantitative
and qualitative analysis of each of these data
was performed as appropriate.

REsuLTs

The review of the literature identified 2,077 re-
cords, of which 2,052 were excluded because
they did not meet the inclusion criteria and 5
because they were duplicates. The remaining 20
studies were subjected to full-text evaluation;
of these, 13 were excluded because they were
singleton pregnancies. Finally, 7 records of twin
pregnancies discordant for prenatally diagnosed
intrapericardial teratoma were included in the
analysis. The PRISMA diagram of the records
analyzed and included in this review is shown in
Figure 3.

Of the 7 records that met the inclusion criteria,
all corresponded to case reports.

Considering the 7 cases found in the review, and
including the case reported in the present pub-
lication, the final analysis was performed on a
total of 8 cases. The median and interquartile
range (IQR) for gestational age (GA) at diagnosis
was 27.5 weeks (24.75 to 32). All cases reported
pericardial effusion, 5/8 (62.5%) had hydrops and
2/8 (25%) developed polyhydramnios.

Regarding fetal invasive therapy, 3/8 cases (37.5%)
did not receive any type of treatment. Of these,
none had polyhydramnios and 2/3 had hydrops
of the affected fetus. On the other hand, 5/8 cas-
es (62.5%) were treated with pericardiocentesis.
Of these 3/5 had hydrops of the affected fetus

Rev Peru Ginecol Obstet. 2024;70(1) 5
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and 2/5 had polyhydramnios, for which concomi-
tant amniodrainage was performed. No cases of
twin pregnancies discordant for intrapericardial
teratoma treated with pericardial-amniotic shunt,
laser therapy, open fetal surgery or resection in
EXIT have been reported.

All cases were terminated by cesarean section
and the reasons for termination of pregnancy
were hydrops of the affected twin in 3/8 cases
(37.5%), threatened preterm delivery in 2/8 cas-
es (25%), hydrops of the affected twin togeth-
er with severe cervical shortening in 1/8 case
(12.5%) and elective termination in 2/8 cases
(25%). The median and IQR for GA at birth was
34 weeks (32-35 weeks).

Regarding postnatal surgery, 4/8 cases (50%)
were operated within the first day of life, and all
within the first 3 days of life. The tumor originat-
ed from the ascending aorta in all cases except
one, in which the exact origin is not specified.
None required extracorporeal circulation during
resection.

All twins (8/8) were discharged alive and 5/8
(62.5%) reported adequate development at 1
year of surveillance. A summary of the findings,
management and results during the prenatal
and postnatal stages are presented in Table 1
and Table 2, respectively.

DiscussioN

Of the records that met the inclusion criteria in
this review of the literature, all corresponded to
case reports, demonstrating the low prevalence
of intrapericardial teratoma and in particular its
occurrence in twin pregnancies15-20),

Regarding prenatal findings in this type of tu-
mor, a systematic review by Nassr et al. in 2017
that included singleton and twin pregnancies re-
ported that, out of a total of 67 fetuses with in-
trapericardial teratoma, 70% of cases developed
hydrops and 25%, polyhydramnios®. Our results
in twin pregnancies were similar with 62% of cas-
es presenting hydrops and 25% of cases having
polyhydramnios. Regarding prenatal manage-
ment, Nassr et al. reported that of a total of 40
singleton fetuses with intrapericardial teratoma
presenting with hydrops, those who underwent
fetal interventions (n = 18) had better survival
compared to those who did not receive prenatal
treatment (72% vs. 36%, respectively). Of note,
the majority (10/18) were treated with pericar-
diocentesis and had a low rate of complications,
accounting for one intrauterine death and one
preterm delivery, with no premature rupture of
membranes (PROM) or maternal complications.
In contrast, other fetal therapies, which were
less frequent, showed higher rates of compli-
cations. Pericardio-amniotic shunt (+/- previous

TABLE 1. PRENATAL CHARACTERISTICS: FINDING, MANAGEMENT AND OUTCOME IN TWIN PREGNANCIES DISCORDANT FOR INTRAPERICARDIAL TERATOMA.

Reason for | Mode of

. . Polyhy- Fetal cardiac \ .
Author, year diagnosis | Hydrops vy ) . termina- | termi-
dramnios | intervention . .
tion nation
Paw et al, 1997 ND % Yes No Muliple peri- 30 3% Hydrops  EC
cardiocentesis
Sklansky etal, 1997  BCBA 20 Yes No Pericardiocen- % 35 Hydops  EC
tesis x 2
Valioulis etal,1999  BCBA 2 No Yes Pe”[c;’i‘:':?e"’ 3 32 3% Elecive  EC
Fagiana et al, 2010 ND 25 No No No No - 36 Elective EC
Eyietenetal, 2014 MCBA* 29 No No Pericardiocen- 3 £y APP EC
tesis x 1
Milovanovicetal, -\ 2 Yes No No No . 2 Hydrops  EC
2014
Mohamed et al, 2018 ND 33 Yes No No No - 35 TPB EC
. ) L Hydrops
GilPuglieseetal, g, 2% Yes Yes ~ 'encadiocen- o, 27 30 rcevical  EC
2023 tesis x 2 )
shortening

GA: Gestational age, ND: Not declared, EC: Elective cesarean section, BCBA: Bicorporeal biamniotic, MCBA: Monochorionic biamniotic, TPB: Threatened premature
birth, *Probably.
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TABLE 2. NEONATAL CHARACTERISTICS: FINDINGS, MANAGEMENT AND OUTCOMES IN TWIN PREGNANCIES DISCORDANT FOR INTRAPERICARDIAL TERATO-

MA.
Author, year :&?:::‘:32; Age at postnatal Mean tumor
o surgery (days) | diameter (mm)

Paw et al, 1997 2335 1 60
SRlansRy et al, 1997 2300 1 60
Valioulis et al, 1999 2370 2 40
Fagiana et al, 2010 ND 1 40
Eyileten et al, 2014 1500 2 47
Milovanovic et al, 2014 2170 3 43
Mohamed et al, 2018 ND 2 38
Gil Pugliese et al, 2023 1500 1 40

Double
survival

Cardiopulmo-
nary bypass

Histopathological
findings

Tumor location

AAo anterior wall Not required  Intrapericardial teratoma Yes
AAo anterior wall Not required Benign teratoma Yes
AAo anterior wall Not required Mature teratoma Yes
AAo sidewall Not required  Intrapericardial teratoma Yes
AAo sidewall Not required Immature teratoma Yes
AAo anterior wall Not required Immature teratoma Yes
Heart base Not required Immature teratoma Yes
AAo sidewall Not required Immature teratoma Yes

AAo: ascending aorta, ND: Not declared. Note: Descriptions of histopathological findings were transcribed from the original publications

pericardiocentesis) was used in 5/18 cases and
was associated with one fetal death, one PROM
and one preterm delivery. Open fetal surgery
was used in 2/18 cases resulting in 1 neonatal
death and 1 fetal death, which was also accom-
panied by a severe maternal complication in the
subsequent pregnancy with uterine rupture,
fetal death, and risk of maternal death. Finally,
there was 1 case that was managed with resec-
tion in EXIT with favorable outcome. In line with
these findings, our review found that pericardio-
centesis (with amniodrainage in cases with poly-
hydramnios) is the only fetal cardiac interven-
tion performed in twin pregnancies discordant
for intrapericardial teratoma and was used in 5
of the 8 published cases with this pathology. Its
results are promising with survival of both twins
in all cases, with no reported PROM or maternal
complications, and only 1 of the 5 cases treated
presented preterm labor at 32 weeks (one week
after fetal pericardiocentesis)"?.

If fetal intervention is necessary, the treating
team should consider that, in expert hands, fine
needle pericardiocentesis is an uncomplicated
procedure that can be repeated if necessary
and has had acceptable results. In contrast, in-
trauterine placement of a pericardio-amniot-
ic shunt requires the use of a thicker trocar, is
technically more complex and does not avoid
the need for a new intervention in all cases,
since catheter migration has been described!®.
The evidence on the use of shunt or intratumor-
al laser in the treatment of singleton pregnan-
cies is very scarce and its use in twin pregnan-
cies has not been reported. On the other hand,
open fetal surgery and tumor resection in EXIT
have no role in twin pregnancies and are likely

to be completely replaced in the treatment of
singleton pregnancies by minimally invasive ul-
trasound-guided techniques that are safer for
the mother.

Chorionicity was reported in only 3 (37.5%) of
the cases analyzed in this publication and all
corresponded to DCDA pregnancies. The case
published by Eyileten et al in 2014 was reported
as a monozygotic twin pregnancy, without refer-
ence to its chorionicity, so we hypothesized that
it could have been a monochorionic biamniotic
twin pregnancy (MCBA). In the management of
MCBA twins, it should be kept in mind that intra-
uterine death of the affected twin may result in
death or severe neurological impairment of the
healthy twin as a consequence of acute hemor-
rhage through the abnormal vascular anasto-
moses present in the shared placenta.

Since chest compression during an eventual vag-
inal delivery of the affected fetus could result in
cardiac tamponade, the route of birth of choice
for fetuses with intrapericardial teratoma is by
cesarean section, beyond the considerations
regarding the route of delivery in twin pregnan-
cies™. For this reason, when faced with the ap-
pearance of progressive cervical shortening or
threat of preterm delivery, the team should con-
sider terminating the pregnancy by scheduled
cesarean section, allowing at the same time ade-
quate preparation of the reception and neonatal
cardiac surgery teams. All cases included in this
publication were terminated by cesarean section.

With the aim of preventing fetal death of the af-
fected twin and avoiding prematurity to preserve
the well-being of the normal twin, it would seem
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reasonable to assume the risks associated with in-
vasive fetal procedures in the face of hydrops or
polyhydramnios at gestational ages far from term.

Although twin pregnancies discordant for in-
trapericardial teratoma represent a challenge,
treating teams should remain enthusiastic in
these cases, as all twin pairs included in this
publication survived.

A limitation of this study is that our results may
be influenced by publication bias, as itis possible
that the authors or editors did not consider cas-
es with unfavorable outcomes for publication.

In conclusion, when faced with a twin pregnan-
cy discordant for intrapericardial teratoma, it is
essential to preserve the well-being of the nor-
mal twin. Pericardiocentesis (+/- amniodrainage)
of the affected twin is the only fetal therapy
reported to date and the results are encourag-
ing, although the evidence is scarce. Prenatal
treatment of these cases should only be consid-
ered in the context of a highly trained multidisci-
plinary care team.
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