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Abstract

Purpose To identify the impact of the histological diag-
nosis on the prognosis of prenatally diagnosed sacrococ-
cygeal teratoma (SCT), we analyzed the data obtained
during prenatal surveillance and assessed the postnatal
outcomes in a large cohort of fetuses with SCT in Japan.
Methods A nationwide retrospective cohort study was
conducted among 97 fetuses prenatally diagnosed with
SCT between 2000 and 2009. Of these, 84 had a histo-
logical diagnosis. In addition, we conducted a second
surveillance program of the prognosis of 72 patients who
were reported to be alive at the initial surveillance con-
ducted 2 years previously. ‘

Results The tumors comprised 51 (61 %) mature terato-
mas, 33 (39 %) immature teratomas and 0 (0 %) malignant
teratomas. Immature teratomas were also associated with a
significantly higher mortality rate (immature teratomas:
8/31, mature teratomas: 2/48). Late recurrence was
observed in six of 72 cases (8.3 %). Among these six cases,
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recurrence with a malignant component was observed in
four patients. All six patients were successfully treated.

Conclusions Mature teratoma was the most common
histological type observed in this study. The patients with
immature teratomas exhibited an increased risk of mor-
tality. Late recurrence was observed in 8.3 % of the cases.

Keywords Sacrococcygeal teratoma - Histology -
Prenatal diagnosis - Multicenter survey - Recurrence

Introduction

A teratoma is defined as a tumor derived from three ger-
minal layers. The sacrococcygeal region is the most com-
mon primary location of germ cell tumors in fetuses and
neonates, observed in 40 % of cases [1]. Recent progress in
prenatal diagnosis has enabled clinicians to obtain precise
information regarding the fetus. Although sacrococcygeal
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teratoma (SCT) is one of the most frequent prenatally
detected diseases, neonates sometimes develop severe
clinical conditions after delivery despite receiving maxi-
mum intensive care.

Several reports of fetuses and neonates with SCT have
been published in the English literature; however, there are
few large cohort studies and such studies are rarely
designed for the characteristics of Asian populations. In
order to identify methods of treating severely affected
babies, a nationwide Japanese retrospective cohort study of
fetuses prenatally diagnosed with SCT at major Japanese
perinatal centers was conducted [2].

Histologically, teratomas are classified according to
their components: mature teratomas, containing well-dif-
ferentiated tissue; immature teratomas, containing varying
degrees of immature fetal tissue, most often neuroecto-
dermal; and malignant teratomas, containing at least one
malignant germ cell element [3]. It has been reported that
the overall mortality rate of children with mature teratomas
is significantly lower than that of children with immature
tumors [4]. However, the association between tumor his-
tology and the prognosis of patients with prenatally diag-
nosed SCT has not been well studied.

Sacrococcygeal teratoma is known to have the highest
rate of recurrence among germ cell tumors. According to
previously published series, the recurrence rate of SCT
ranges from 2 to 35 % [5]. The United Kingdom Children’s
Cancer Study Group (UKCCSG) reported that 14 % of 51
cases of neonatal SCT involved recurrence. However,
studies evaluating recurrence exclusively in patients with
neonatal SCT are rare.

This study was conducted as part of a nationwide Jap-
anese study with a particular focus on identifying the
impact of tumor histology on the prognosis, including
mortality and recurrence, among patients with prenatally
diagnosed SCT.

Materials and methods

A nationwide retrospective cohort study was conducted
among fetuses prenatally diagnosed with SCT at major
Japanese perinatal centers [2]. A total of 97 fetuses pre-
natally diagnosed with SCT between January 2000 and
December 2009 at 46 Japanese perinatal centers were
included.

Among the 97 fetuses, 84 had a histological diagnosis
established based on the findings of tumor specimens
obtained during either surgery or autopsy. A questionnaire
form was distributed, containing a list including the his-
tological types of mature teratoma, immature teratoma and
malignant teratoma. One of these pathological categories

@ Springer

was selected according to the pathological diagnosis
determined by the local pathologist at each perinatal center.

The patient demographics, including the gestational age
at diagnosis, occurrence of polyhydramnios, signs of
hydrops fetalis, prenatal outcome, mode of delivery, ges-
tational age at delivery, gender of the fetus and birth
weight, were reviewed. The tumor component type, tumor
location, maximum tumor diameter and postnatal outcome
were also reviewed [2]. Clinical factors regarding the
prenatal course, perinatal data and postnatal outcome were
analyzed according to the tumor histology.

The diagnostic criteria for each clinical feature were
defined precisely to prevent conflicting diagnoses [2]. As
shown by a diagram in the report by Usui et al. [2], the type
of tumor component was selected from one of four cate-
gories, including the cystic type (>90 % of the tumor is
cystic), predominantly cystic mixed type (50-90 % of the
tumor is cystic), predominantly solid mixed type (50-90 %
of the tumor is solid) and solid type (>90 % of the tumor is
solid). The cases were classified according to the protocol
described in the questionnaire. The tumor location was
categorized according to Altman’s classification [6] deter-
mined based on the operative results or diagnostic imaging
findings. Tumor growth rate (cm/w) was calculated by
dividing difference between maximum diameters of the
tumor in two different points of measurement by weeks
between two measurement points.

In addition, we conducted a second surveillance pro-
gram of the prognosis of 72 patients who were reported to
be alive at the initial surveillance conducted 2 years
previously.

The continuous variables were expressed as the
mean = standard deviation (SD) or medians (range). Fre-
quencies and percentages were used to describe categorical
data. ¢ test and Chi square test were used for the compar-
ison of the continuous and categorical variable, respec-
tively. P values of <0.05 were considered to indicate
statistical significance. The statistical analyses were per-
formed using the JMP software program (version 9; SAS
Institute, Inc., Cary, NC, USA). This retrospective survey
was approved by the institutional review boards of the five
participating institutions (IRB approval No. 09392
National Center for Child Health and Development).

Results
Impact of the histological type on the clinical features
The tumors comprised 51 (61 %) mature teratomas, 33

(39 %) immature teratomas and O (0 %) malignant
teratomas.
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