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Sequential teratoma in pediatric patients:
causation or coincidence?
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ABSTRACT

We describe the unusual case of a female patient with a history
of two mature teratomas non-correlated in terms of location and
occurrence. A 12-year-old girl presented at our consultation as a
result of a growing tumor in the hypogastric region, with no further
clinical signs. She had undergone surgery neonatally due to a mature
cystic sacrococcygeal teratoma, which was fully removed. No clin-
ical sequelae were noted and no additional treatment was required
over a 10-year follow-up. Radiological examination showed a large
20 x 12 x 18 cm cystic mass extending from the pelvic region to the
lower hemiabdomen, associated with two similar small formations
adjacent to the right ovary. Tumor markers were negative, and a
laparoscopic right salpingoophorectomy was carried out, with an
excellent postoperative progression. Pathological examination re-
vealed it was, again, a mature cystic teratoma. The genetic study
ruled out causation in this respect.

KEY WoORDS: Mature teratoma; Sacrococcygeal; Ovary; Metachro-
nous.

TERATOMA DE APARICION SECUENCIAL EN EDAD PEDIATRICA:
({CASUALIDAD O CAUSALIDAD?

RESUMEN

Describimos el inusual caso de una paciente con antecedente
de dos teratomas maduros no relacionados en cuanto a su localiza-
cién y debut. Una nifia de 12 afios consulté por la aparicion de una
tumoracion en la regién hipogdstrica de crecimiento progresivo sin
otra clinica asociada. Habia sido intervenida por un teratoma quistico
maduro sacrococcigeo en el periodo neonatal con su extirpacion
completa y, ausencia secuelas clinicas y tratamiento adicional du-

DOI: 10.54847/cp.2023.01.19

Corresponding author: Dra. Marfa Velayos Lépez. Servicio de Cirugfa
Pedidtrica. Hospital Universitario La Paz. Paseo de la Castellana, 261.
28046 Madrid. Espaiia

E-mail address: mvelayoslopez@ gmail.com

This work was presented at the IX Ibero-American Congress of Pediatric
Surgery held in Porto (Portugal) on April 27-30, 2022.

Date of submission: April 2022 Date of acceptance: September 2022

40 M. Velayos et al.

rante diez aflos de seguimiento posterior. Los exdmenes radiolgicos
mostraron una gran masa quistica de 20 x 12 x 18 cm que se exten-
dia entre la region pélvica y el hemiabdomen inferior, acompafiada
por otras dos pequefias formaciones similares adyacentes al ovario
derecho. Los marcadores tumorales resultaron negativos y se lle-
v6 a cabo una salpingooforectomia derecha laparoscdpica con una
excelente evolucion postoperatoria. El examen histopatoldgico, de
nuevo, informd la lesién como teratoma quistico maduro. El estudio
genético descartd una posible causalidad en este dmbito.

PALABRAS CLAVE: Teratoma maduro; Sacrococcigeo; Ovario;
Metacrénico.

INTRODUCTION

As tumors developing from primordial totipotent
cells, teratomas may host cells stemming from one of the
three germinal layers or more"). Classified typology-wise
as mature or immature, and location-wise as gonadal or
extragonadal, they are one of the most frequent tumors in
pediatric patients, with a certain prevalence in female ones
(4:1). Among all variants found, sacrococcygeal teratomas
(SCT) are the most frequent in the neonatal period, whereas
mature ovarian teratomas (OT) represent up to 50% of all
pediatric gynecological neoplasias®.

In spite of the evidence already found in ancient texts,
which demonstrates this type of tumors have existed for a
very long time, it was not until 1659 that Doctor Johannes
Scultetus published the first official case of OT. Subse-
quently, Rudolf Virchow first proposed the term “teratoma”
to describe this type of lesions 200 years later®4. From
then on, scientific publications related to this type of tumor
greatly increased, thanks to which it gradually became one
of the most prolific subjects in the field of pediatric oncol-
ogy. However, references to the potential metachronous
occurrence of teratomas with an identical histology in vari-
ous organs remain scarce®®. Indeed, to our knowledge, no
cases of metachronous mature ovarian teratoma following
mature sacrococcygeal teratoma have been reported yet.
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We describe the unusual case of a female patient with
a history of two mature teratomas non-correlated in terms
of location and debut.

CLINICAL CASE

Female patient prenatally diagnosed with sacrococ-
cygeal teratoma. She had undergone surgery at 24 hours
of life, with the tumor being fully removed, no clinical
sequelae, and progression being uneventful for 10 years
of close follow-up. She presented to our consultation at
12 years of age as a result of a growing large abdominal
mass in the hypogastric region, with no further clinical
signs (Fig. 1). Radiological examinations — ultrasonog-
raphy and MRI - showed a large 9 x 12 x 15 cm cystic
mass at the pelvic region and the lower hemiabdomen. It
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Figure 1. Physical exploration of the
abdomen with a suspected large hy-
pogastric mass.

Figure 2. Ultrasound examination:
large (92.2 x 119.3 x 114.5 mm)
cystic lesion seemingly attached to
the right adnexa.

was associated with two further similarly-looking small
formations adjacent to the right ovary (Fig. 2).

The analytical study of tumor markers was negative.
The case was presented at a cross-disciplinary session, and
surgical removal was decided upon. Under laparoscopic
approach, a great mass attached to the right ovary and tube
was identified. Following content aspiration for study and
ease of maneuverability purposes, a right salpingoopho-
rectomy was conducted, with an excellent postoperative
progression. Again, the pathological examination classified
the surgical specimen as a mature cystic teratoma with a
negative cytology.

Given the particular sequentiality of the case, a thor-
ough genetic study was carried out to search for potential
mutations or other abnormalities in both tumors, which
allowed causation to be ruled out. After two years of fol-
low-up, the patient remains completely asymptomatic and
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remains under follow-up by a cross-disciplinary medical/
surgical team.

DISCUSSION

Even though they may occur anywhere in the body
and at any given period of life, teratomas are typically
isolated lesions». However, bilaterality in paired organs
may account for up to 12% of cases in ovarian terato-
mas, and up to 2-3% of cases in testicular teratomas®'0).
Nowadays, long-term patient surveillance is preferred as
a result of this, and also in light of the increase in cases
associated with metachronous contralateral mature ovarian
teratomas in patients with a history of unilateral mature
ovarian teratoma, which may cause hormonal and repro-
ductive complications. Similar data has been published
regarding testicular teratomas. The risk of developing a
metachronous tumor like this is estimated between 2.5%
and 23%, with most of them being diagnosed in the first
5 years following diagnosis of the first tumor. However,
it should be noted that, in two publications at least, the
second tumor emerged up to 14 years following the occur-
rence of the first®!1-13),

Our patient developed ovarian teratoma 12 years fol-
lowing sacrococcygeal teratoma surgery, which was carried
out neonatally, with an identical histology of mature cystic
teratoma. The occurrence of metachronous teratomas with
a shared histology in different organs is very rare. Okino et
al. presented the case of a mature diaphragmatic teratoma
33 years following mature ovarian teratoma®. Lovett et
al. described a mature parietal teratoma 8 months after
mature testicular teratoma®. Zhelnin et al. and Fenkel et
al. treated two cases where immature intraocular teratoma
occurred 1-2 months following immature sacrococcygeal
teratoma®. However, no studies describing the emergence
of metachronous teratoma following mature SCT had been
published yet.

In light of the above, it remains to be clarified whether
both tumors are directly related or if they emerged as a
result of independent development events. Similarly to
other authors, we also believe the second tumor is not
a metastasis of the first, since they occurred many years
apart and the original histology was clearly benign, without
immature elements or malignancy foci. The fact tumor
markers were normal during the whole follow-up period
also makes it an unlikely possibility.

Under another perspective, one should wonder whether
the metachronous occurrence of these tumors could be of
a genetic nature. Deletions in chromosomes 1 and 6 have
been reported in children, whereas disorders in chromo-
some 12 and expression of the N-myc gene have been
described in adults. However, this always occurred in the
presence of immature teratomas, and never with mature
ones). Familial cases have also been reported, and Ray-
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burn and Barr even described OT in a pregnant woman
concomitant with SCT in her fetus>19. The heterogeneity
of results has led to a lack of understanding and medical
usefulness of genetics in teratomas. Consequently, the
possibility of these two tumors occurring as a result of
genetic predisposition cannot be either taken for granted
or ruled out.

Nevertheless, the metachronous multi-centric devel-
opment of these tumors could originate during embry-
onic development, when totipotent germ cells — which
are the origin of teratomas — migrate from the yolk sac
to the primitive gonads between the fourth and the fifth
gestational week. In this migration process, they may be
subject to any given alteration which could potentially
lead to teratomas of an identical histology anywhere in
the body, from the brain to the coccygeal region!?. This
could explain the occurrence of synchronous teratomas
with an identical histology in different organs, such as
the instances described in the literature, and also the case
reported in this article(8.19,

According to the literature reviewed, it is impossible
to determine whether both tumors have a shared origin,
they are two fully independent neoplasias, or there is a
link between them still to be determined. Therefore, onco-
logical groups should be fully aware of the importance of
collecting and publishing all the data available related to
potential new cases. This way, a consensual explanation
regarding the origin of these lesions could be reached, and
we could know which patients or cases have a higher risk
of developing a new tumor.

In conclusion, the sequential development of second
neoplasias of an identical nature in the same patient is
possible, which makes it necessary to remain highly suspi-
cious. Patients with a history of neonatal teratoma require
a long-term follow-up and studies analyzing the impact of
such surveillance in order to determine whether its benefits
are greater than its drawbacks in terms of increased cost
and patient and family anxiety. Genetic examination stands
as a useful tool to rule out causation in this field.
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