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CASE REPORT

Spontaneous rupture of immature gastric teratoma with
hemoperitoneum in a newborn with 3-year follow-up
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Abstract

Among the subtypes of germ cell tumors, teratomas are the most frequent in the pediatric population and commonly occur in the sacrococcygeal
region and the gonads. Less than 1% of all teratoma are found in abdominal organs including the stomach, liver, and kidney. Gastric
teratomas are very rare tumors predominantly found in infants. Moreover, an immature gastric teratoma is exceptionally rare. Here, we present
a case of immature gastric teratoma with spontaneous rupture in a newborn who was preoperatively diagnosed with neuroblastoma. On
the first day after birth, the neonate presented with progressive abdominal distension accompanying respiratory distress. A firm mass was
detected during a physical examination of the abdomen. An emergency exploratory laparotomy revealed hemoperitoneum resulting from a
rupture of the tumor located in the posterior wall of the gastric antrum. Complete resection of the tumor and gastroduodenostomy were
performed. The pathology evaluation revealed a grade 3 immature gastric teratoma with no malignant components. The patient was treated
with adjuvant chemotherapy to prevent recurrence, since the tumor was ruptured in the abdominal cavity and the level of alpha-fetoprotein
was decreased but still remained high above the normal range after surgery. In conclusion, physicians should be aware of the existence of
gastric teratoma as the differential diagnosis of a huge abdominal mass in infants, especially neonates. Complete surgical removal of the
tumor and long-term follow-up has been adopted as the standard management for immature gastric teratoma, although there has been

controversy with adjuvant chemotherapy.
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=& Introduction

Germ cell tumors are composed of tissues from more
than one of the embryonic germ layers and usually
contain foreign tissues to the organ or anatomic site of
origin. Among germ cell tumors, teratomas are the most
common subtype in the pediatric population. The most
commonly involved sites of teratomas in the pediatric
population are the sacrococcygeal region and the gonads
[1]. Primary gastric teratomas are extremely rare neoplasms
(less than 1% of all teratomas in children) and the vast
majority of reported cases are histologically mature
teratomas [2, 3]. Other childhood teratomas occur mainly
in female, while gastric teratomas are markedly predominant
in boys [4]. Eustermann & Sentry first reported gastric
teratoma in 1922 [5]. After that report, few cases have
been reported as an immature gastric teratoma [3].

Aim
We report the first case of ruptured immature gastric
teratoma accompanied by hemoperitoneum in a neonate.

= Case presentation

This case report was approved by the Institutional
Review Board of Soonchunhyang University Bucheon
Hospital, Korea (IRB No. 2019-04-010). Informed consent
was waived by the Institutional Review Board through
full anonymization of patient information. A newborn boy
was born at 4143 weeks’ gestation by Caesarean section.

His birth weight was 3600 g. On the first day after birth,
the neonate showed progressive abdominal distension
with respiratory distress. Physical examination revealed
abdominal fullness and a firm palpable mass along the
left upper and lower quadrants. Plain radiography showed
huge soft tissue mass with inner calcification in the left
abdomen and displaced bowel loop to the right (Figure 1A).
Ultrasonography (US) demonstrated a heterogeneous huge
solid lesion with cystic change and irregular calcifications
in the abdominal cavity (Figure 1B). The ultrasonographic
diagnosis was congenital neuroblastoma arising from
the left adrenal gland and the differential diagnosis was
teratoma with suspicious partial rupture. The patient
underwent exploratory laparotomy through a right supra-
umbilical transverse incision on the first day after birth
in Soonchunhyang University Bucheon Hospital. On the
opening of the abdomen, hemoperitoneum was found.
The huge tumor was arising from the posterior wall of
gastric antrum combined with focal rupture. There was
no perforation of the stomach. After complete resection
of the tumor, intestinal continuity was restored by gastro-
duodenostomy. On a postoperative day 9, oral feedings
was started. The patient was discharged on a postoperative
day 18 on full strength formula without complications.
In the pathology assessment, the huge exophytic gastric
tumor was measured as 10x8%7 cm in size and weighted
288 g. The cut surface of the tumor revealed solid and
cystic appearance with rupture (Figure 2). A total of 12
slides were prepared for the tumor, and the variable
amounts of neural tissue were scattered in 10 of 12 slides.

ISSN (print) 1220-0522

ISSN (online) 2066—8279



254

Chul Kyu Roh et al.

Ectodermal derivatives, such as skin and cutaneous
appendages as well as brain tissue, mesodermal derivatives,
such as cartilage and adipose tissue, and small amounts
of endodermal derivatives, such as respiratory epithelium,
were observed in varying proportions, and the degree of
maturation also varied. In all 10 slides with brain tissue,
immature neuroepithelial tubules and rosettes were
observed, even up to four low-power fields in one slide.
Cellular neuroglial tissue without distinct neuroepithelial
tubules was frequently observed. These immature neuro-
ectodermal tissues accounted for about 20% of the
tumor. Immunohistochemical staining for glial fibrillary
acid protein (GFAP) showed positive findings in mature
nerve tissue, and GFAP expression in immature neuro-
ectodermal component was weak and focally positive.
There were no malignant components including yolk sac
tumor. The tumor was completely resected with negative
resection margins. Based on the results of the imaging
studies and surgery along with focal rupture of the tumor,
the clinical stage was stage II. The final pathological
diagnosis was immature gastric teratoma, grade 3 according
to the Norris grading system (Figure 3) [6]. Neonatal
serum alpha-fetoprotein (AFP) level was first evaluated
on day 5 after birth and was elevated to 17 111 ng/mL.
AFP level was decreased to 149.5 ng/mL on six weeks
after birth. Human chorionic gonadotrophin was within
normal range on day 5 after birth (3.4 mIU/mL) and
decreased to less than 0.1 mIU/mL on six weeks after
birth. The patient was treated with adjuvant four cycles
of Bleomycin, Etoposide and Cisplatin chemotherapy,
since AFP remained a markedly high level above the
normal range and grade 3 immature teratoma was ruptured
in the abdominal cavity. Serial abdominal US, magnetic
resonance imaging, and serum AFP assessment were

Figure 2 — Photographs of the
immature gastric teratoma:
(A) Gross specimen; (B) Cross
section of the gross specimen.

performed for evaluation of recurrence. The patient has
no tumor recurrence for three years after surgery so far.

& Discussions

The noteworthy reasons for reporting our case are
the following: (i) a grade 3 immature gastric teratoma in
a newborn is extremely rare; (if) to our knowledge, this is
the first report of ruptured gastric teratoma associated with
hemoperitoneum; (iii) after complete surgical resection,
adjuvant chemotherapy was performed to prevent recurrence
in grade 3 immature gastric teratoma without malignant
components.

Gastric teratomas most often occur in infants and
children, though it can occur at any age. Although the
exact etiology of gastric teratomas is not known, germ
cell theory is generally accepted, which hypothesizes
that extragonadal teratomas originate from migration of
totipotent germ cells. Gastric teratomas differ from other
teratomas in that it has a male preponderance, has an
excellent prognosis, and is not associated with other
congenital malformations. Gastric teratomas, especially
those that are mostly matured, usually exhibit an exo-
gastric growth pattern and typically present as palpable
abdominal mass or abdominal distension during the first
year of life [7-9]. An immature gastric teratoma in a
newborn is extremely rare and clinically present as
abdominal distension with respiratory distress. An immature
gastric teratoma in a newborn may be a part of the spectrum
of congenital tumors [10-14]. Since the presence of teeth
or bone, which is pathognomonic for teratoma, is less
frequently present in gastric teratoma, most gastric teratomas
are frequently diagnosed preoperatively as a neuroblastoma,
Wilms’ tumor, mesoblastic nephroma, rhabdomyosarcoma,
liposarcoma, or retroperitoneal teratoma [8, 15—17].

Figure 1 — Preoperative radiological
evaluations: (A) Plain radiography
revealed a huge soft tissue mass with
inner calcification in the left abdomen
and displaced bowel loop to the right;
(B) Abdominal ultrasonography
demonstrated a huge solid
heterogeneous lesion with cystic
changes and irregular calcifications
in the abdominal cavity.
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Figure 3 — Microscopic evaluations of the immature gastric teratoma: (A) Scan power view of the immature gastric
teratoma showing normal gastric epithelium with ectodermal elements; (B and C) Low-power view showing ciliated
columnar epithelium, immature cartilage, and glial tissue; (D) High-power view showing neuroectodermal rosettes.
Hematoxylin—Eosin (HE) staining: (A) 20%; (B) 10%; (C) 40%; (D) 200x.

In our case, we excluded mesoblastic nephroma since
the kidneys appeared normal via US. Neuroblastoma with
extragastric extension is rare. Obviously, there were
abundant embryonic-type neural tissues in our case.
However, they were admixed with other typical terato-
matous elements, with varying degrees of maturation.
These histopathological (HP) findings and low expression
of GFAP were consistent with the diagnosis of immature
gastric teratoma. GFAP expression in nerve tissue of
teratoma is a meaningful indicator for differentiating
mature and immature teratomas. Practically, the HP
findings described above, with results of a GFAP
immunostaining, can help to classify the teratoma and
to differentiate neuroblastomas, sarcomas, as well as
primitive or embryonal neoplasms arising within an
immature teratoma.

Immature gastric teratoma containing neuroepithelial
components may be potentially malignant [18]. The
malignant component of tumors with mixed histology
that contain teratomas is usually a yolk sac tumor. The
presence of malignant yolk sac components is related
with elevated levels of serum AFP, which is the only
alerting sign [19, 20]. In our case, although markedly
elevated AFP level was identified, we cannot detect the
microscopic foci of yolk sac tumor despite meticulous
pathological examination. In the gastric teratoma, an
increase in AFP level without yolk sac tumor is associated

with normal synthesis of AFP in gastrointestinal tract
besides the yolk sac and liver during ontogenesis [21].
Although AFP is the most useful for the diagnosis and
follow-up of germ cell tumors, it may not be a predictive
marker of the malignant potential of immature gastric
teratomas [22, 23].

Complete surgical resection with tumor-free margins
remains the gold standard treatment in the management of
gastric teratoma [24]. Gastric teratomas may be a pedun-
culated requiring limited or partial gastrectomy or may be
extensively broad-based requiring rarely total gastrectomy
[7]. Although adjuvant chemotherapies are not recommended
for patients with completely resected grades 2 and 3
immature teratoma, there is still no established consensus
on the optimal treatment in these groups [7, 25].

= Conclusions

Immature gastric teratomas are rare tumors especially
seen in neonates. An accurate and differential diagnosis
from other more common causes of intra-abdominal
neoplasm in neonates is required. Since serum AFP level
may not predict malignant potential, the specimen should
be thoroughly sampled to avoid missing additional malignant
components. Complete surgical resection is the treatment
of choice and a long-term follow-up with serial evaluation
of serum AFP level is required to detect recurrences that




256 Chul Kyu Roh et al.

can present even after a decade of apparently complete
tumor resection.
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