ORIGINAL ARTICLE

Intrapericardial teratoma as a cause of fetal death
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SUMMARY

Intrapericardial teratoma is a rare congenital tumor that without treatment leads to cardiac failure in either the prenatal or postnatal pe-
riod. Early diagnosis and recent surgical advances can, in some cases, delay development of intrauterine symptoms and allow final tre-
atment through a tumor resection. However, a large number of intrapericardial tumors go undetected during prenatal diagnostics, until
they are found as a cause of intrauterine death or postnatal cardiorespiratory insufficiency, as in our case report. An abortion was in-
duced in the 23rd gestational week because there was no cardiac activity detected during a routine ultrasound scan in a 35-year old
woman. The tumor was found during the postmortem of the fetus.
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Intraperikardialni teratom jako pfi¢ina intrauterinniho odumfieni — kazuistika

SOUHRN

Intraperikardidlni teratom je vzdcny kongenitélni nédor, ktery bez lécby vede ke kardialnimu selhéni bud' jiz v prenatélnim nebo post-
natélnim obdobi. Veasnd diagnéza a soucasné chirurgické metody viak v nékterych pripadech mohou zabrénit intrauterinnimu rozvi-
nuti komplikaci a posléze postnatélng umoznit i definitivni lé¢bu resekei nédoru. Velké procento perikardiélnich tumord viak stéle pre-
natdlni diagnostice uniké a jsou odhaleny o jako pfi¢ina intrauterinniho odumfeni plodu nebo postnatélniho kardiorespiragniho selhé-
véni, jak tomu bylo i u 35-leté Zeny ve 23. tydnu t&hotenstvi. PFi rutinnim ultrazvukovém vysetteni nebyla zastizena srdeéni akce plodu

a nésledoval indukovany potrat. Vlastni tumor byl nalezen az pii nekroptické sekei plodu.
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Intrapericardial teratoma is a rare congenital tumor, which with-
out treatment leads to cardiac failure in either the prenatal or post-
natal period. Less than 100 cases have been described since the
first case in 1890 (1). Prenatal diagnosis is based on routine ult-
rasound investigations, that usually reveal the tumor either coinci-
dentally or as a cause of fetal hydrops. The most frequent symp-
tom is a pericardial effusion, which results from an obstruction of
cardiac and pericardial lymphatic veins and/or a ruptured cystic
tumor. Rapidly increasing amounts of intrapericardial liquid put the
fetus at increased risk of cardiac tamponade. In addition to fluid
compression, the heart can also be compressed by the tumor it-
self. The second most common symptom, and a sign of intrauteri-
ne circulation failure, is fetalis hydrops, which must also be seen
as a very unfavorable prognostic indicator. Early diagnosis toget-
her with recent surgical advances can, in some cases, compensa-
te for the intrauterine situation, prevent complications or at least de-
celerate their development and facilitate a definitive therapy through
a postnatal tumor resection. However, a high percentage of peri-
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cardial tumors still go undiagnosed during prenatal examinations
and are revealed as a cause of either intrauterine death at autop-
sy, as it was in our case, or postnatal cardiorespiratory failure.

CASE REPORT

A 35-year-old woman, 3-gravida underwent a routine ultra-
sound examination during the 23rd gestational week. It showed
an absence of cardiac activity and severe oligohydramnion. No
further pathological findings were found. An abortion, for fetus mor-
tuus, was then induced.

During the autopsy, a male fetus was found with an extensive
intrapericardial tumor, extending from the pericardium and expel-
ling the heart into the dorsolateral part of the left hemithorax and
the the left lung into the dorsal part of the left hemithorax. The right
atrium was most affected by compression. The pericardial cavity
and both hemithoraxes were filled with a sanguineous effusion, ad-
ditionally, there was less marked ascites and diffuse subcutaneous
swelling.

A soft hemorrhagic tumor (3.5 x 3 x 3 cm) was bounded on the
ventral side by the right and left cardiac ventricles and, particular-
ly, by the right atrium. It occupied approximately two thirds of the
pericardial cavity (Fig. 1). It was fixed by a white stalk to the cor-
tic stem, otherwise it moved freely (Fig. 2). Microscopically, the tu-
mor was a partially hemorrhagic mature teratoma composed pre-
domindnﬂy of mature mesoblastic structures, nqme|y |ung, g|c1n-
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Fig. 1. Intrapericardial teratoma. The tumor is localized anterior to the
heart, which together with the left lung, are displaced posteriorly and part-
ly covered by the tumor. Scale in cm.

Fig. 3. Histological structure of the teratoma. Islet of cartilage in the left
part, islet of hepatocytes in the right part, miscellaneous glandular structu-
res in surrounding areas. HE, magnification 200x.

dular and cartilage tissue, along with hepatic, brain, and smooth
muscle tissue and vessels (Fig. 3). The tumor did not invade the aor-
tic wall.

DISCUSSION

Before the first ultrasound intrauterine diagnosis was performed
in 1983 (1), pericardial teratomas were identified as a cause of
cardiorespiratory failure in the first neonatal hours or days. On
ultrasound examination, the tumor is revealed as a well-circum-
scribed hyperechogenic mainly solid mass with cystic parts and so-
metimes focal calcifications, that is two or three times the size of a
normal heart. As in our case, this mass is typically localized behind
the right atrium and attached by a fibrous stalk to the aortic stem
(1). Presumably because of its intrapericardial localization, it of-
ten escapes attention and is not displayed on ultrasound at all or
only as a nonspecific slight pericardial extension. More frequent-
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Fig. 2. Intrapericardial teratoma. The tumor is fixed by a fibrous stalk to
the aortic stem, otherwise it moves freely. Slightly displaced and compres-
sed heart and left lung.

ly, the consequences of its presence in pericardium are detected
as a pericardial effusion and hydrops. In contrast to our case, it is
usually accompanied by polyhydramnion. The diagnosis is most of-
ten established around the 28th gestational week (1). The growing
tumor is almost never found during routine scans during the first
or second trimester of gravidity. Supposedly, these tumors grow and
differentiate promptly between the 20th and 40th gestational we-
ek. The same was true in our case; it was not detected until the 23rd
gestational week, despite early development of severe complicati-
ons that led to intrauterine death.

The etiology of non-immune fetal hydrops encompasses miscel-
laneous cardiac anomalies, such as tumors, or more often, arrhyth-
mias, malformations and cardiomyopathies. Pericardium terato-
ma is the second most common tumor, after rhabdomyoma (2). The
differential diagnosis needs to consider fibromas, myxomas and
hemangiomas. Non-tumourous lung lesions, e.g. cystic adenoma-
toid malformation and pulmonary sequestration, can imitate a he-
art tumor on an ultrasound.

Today a proportion of intrapericardial teratomas are diagno-
sed prenatally during routine ultrasound scans, which provide
an opportunity fo prevent complications that would otherwise de-
velop before birth in approximately 50 % of cases. Intrauterine
pericardiocentesis, which was first performed in 1992 (2), can
avert imminent cardiac tamponade and development of hydro-
ps, thus allowing a full-term birth. Because of the high risk of tho-
racic compression during vaginal delivery, a Caesarean opera-
tion is preferred with a tumor resection during the first postna-
tal days. Rarely, the surgery requires either a cardiopulmonary
bypass or resection of the aortic wall. Considering the benign
behavior of most teratomas, the surgery is both life saving and
curative (3), which gives a significantly preferable prognosis for
newborns with a intrapericardial tumor and calls into question
the otherwise obvious indication for an abortion. An early pre-
natal diagnosis and the absence of fetal hydrops are favorable
prognostic indicators.

Malignant teratomas arise in only 15 % of cases, and marked-
ly worsen the prognosis, although an early tumor resection can pos-
sibly inhibit metastatic spread (3). However, very few cases have
been described to date.

The histological structure of an intrapericardial teratoma do-
es not differ from teratomas in other sites. Most of them grow out
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of pericardium and consist of endodermal (e.g. gastric, intesti-
nal mucosa), mesodermal (e.g. bone, cartilage, fatty or fibrous
tissue) and neuroectodermal structures (e.g. neuroglia) (4). To
our knowledge, only one report of an intrapericardial teratoma
containing pancreatic tissue with endocrine activity has been
published so far (5). Malignant teratomas usually have a neu-
roectodermal origin.

Eventually, extremely rare cases of an intrapericardial teratoma
were found in older children and even adults. The oldest patient,
as far as we know, was a 51-year-old (6). Nevertheless, notwith-
standing age, most of the cases described were females.

Generdlly, the incidence of a teratoma in the heart is rare but
therefrom the intrapericardial localization is most frequent. Cases
of a teratoma in a heart atrium or ventricle are very uncommon (7).
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... na svete je prvy samostatny AJCC (TNM) staging systém pre
skvamocelularny karciném koze, kiory zahfiia specifické viast-
nosti tumoru (tzv. rizikové faktory)

Viac ako 20 rokov mali vietky malignity koZe okrem maligneho
melanému (,,nonmelanoma skin cancer”) spolo¢ny TNM staging. Ten-
to jednotny staging zahf#ial viac ako 80 typov nédorov s rozdielnou
prognézou — od vysoko malignych (napr. Merkel cell kariném) az po
mdlo agresivne (bazaliém). Takyto staging mal v klinickej praxi ako
karcinémov (cSCC) je diagnostikovanych vo véasnom stédiu, mensia
&ast viak progreduje a je zodpovednd za priblizne 20 % Gmrti na
kozné malignity. Prognostické faktory tychto nddorov si viak relativ-
ne mélo zndme. AJCC prefo po prvy krét zriadila komisiu na vytvo-
renie samostatného TNM stagingu pre cSCC, kiory bude viac ako pre-
doslé, postaveny na dokazoch.

Délezitym parametrom je velkost tumoru: za hranicu medzi T1 a T2
bola opéit zvolend velkost > 2 cm. KedZe vyznam daliej stratifikécie
na zaklade vel'kosti (v starej klasifikécii > 5 cm = T3) nie je jednoznag-
ny, z novej klasifikécie bol vynechany. Kategériu T3 namiesto ve-
[kosti definuje invézia do maxily, mandibuly, orbity alebo tempordl-
neurdlna invézia lebeénej spodiny alebo invézia do axidlneho skele-
tu a skeletu konéatin definuje $tadium T4.

Samostatny prognosticky vyznam viacerych dalsich klinicko-pato-
logickych charakteristik je v sé&asnosti povazovany za nedostatoény
za Geelom priamej stratifikécie. Z tychto parametrov viak bola na
zdklade vysledkov 3tadii dokazujicich zvysujice sa riziko progresie
vytvorend skupina , high risk” parametrov, ktoré v kombindcii s vel-
kostou tumoru modifikuju staging. Za , high risk” parametre sG v no-
vej klasifikacii povazované hribka > 2 mm a Clark level = IV (ana-
|égia s melanémom, kde viak hl'bka invazie bola nahradend mitotic-
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aneb nemélo by vam uniknout, ze....

kou aktivitou), lokalizaciou na neochlpenej kozi (vonkaisie ucho, pe-
ra; nédory oéného viecka, penisu a vulvy si predmetom samostatnej
TNM Klasifikécie), perineurélnou infiltréciou a stuptiom diferenciécie
(nizko diferencované a nediferencované SCC). Tumor = 2 cm s jed-
nym alebo Ziadnym rizikovym faktorom je klasifikovany ako T1 a tu-
mor > 2 cm alebo tumor akejkolvek vel'kosti s = 2 faktormi je klasifi-
kovany ako T2.

Délezitym prognostickym faktorom cSCC je imunosupresia (napr.
po transplantécii), TNM kritéria viak nedovolujo zahrnutie klinickych
rizikovych faktorov do stagingu, prefo tento parameter do klasifiké-
cie nakonie zavedeny nebol. Pre prospektivny zber dét v stadiach viak
moze byf imunosupresia u pacienta oznadend ,I”, ako dodatok
k TNM stagingu.

Podstatnou zmenou presla N kategéria (stratifikécia na zéklade
poctu a velkosti pozitivnych uzlin), M kategéria ostala nezmenené.

Limitmi predkladaného TNM stagingu s6 nedostatoéné ddaje a ma-
ly pocet multivariagnych analyz, kioré s6 nahradené konsenzom od-
bornikov. Pre patolégov je navyse pomerne neobvyklg, ze sa stage
moze zmenf na zdklade parametra ktory nemoze objektivne overif
(lokalita tumoru). Spornym sa méze zdat aj zaradenie hlbky infiltré-
cie podla Clarka, ktoré ignoruje regiondlne variacie hribky koze, ako
aj nizko reprodukovatelny grading.

Napriek limitom by novy staging mal byt zékladom dalsich stadii,
ktoré by v budicnosti mohli priniest optimélne;si staging a manaz-
ment cSCC. Novy protokol pre ¢SCC je od 1.2.2011 publikovany aj
na stankach College of American Pathologists (www.cap.org).
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