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Abstract
Germ cell tumors (GCTs) are rare neoplasms which are seen in all age groups and both sexes. GCTs in the pediatric 
age group show considerable variation from their adult counterparts in relation to site, histological type, clinical and 
radiological features and response to treatment. Extragonadal gcts are much more common in the pediatric age 
group with the most common sites being sacrococcygeal region, head and neck, retroperitoneum and mediasti-
num. Unusual sites like the vagina and urinary bladder have also been reported. Therefore, the varied presentations 
and different treatment options should be considered
Keywords: germ cell tumors, extragonadal germ cell tumors, sacrococcygeal teratomas, mediastinal teratomas, 
pediatric germ cell tumors.

ORIGINAL PAPER

INTRODUCTION
 Germ cell tumors (GCTs) are a complex group of ne-
oplasms that can be benign or malignant. Despite their 
heterogeneity they are all presumed to arise from the 
totipotent primordial germ cells. Seen among all age 
groups, they represent 16% of all tumors amongst ado-
lescents and 3.5% of all tumors in children1. Th e GCTs 
in the children show considerable variation from their 
adult counterparts with respect to site, histological 
types and response to treatment2. Extragonadal GCTs 
(EGCTs) are much more common in children which 
prompted us to take up this study.

MATERIALS AND METHODS

Ethics
Th e study process was reviewed and passed by the 

institutional review board

Study design
All specimens of extragonadal GCTs in patients less 
than 18 years of age received over a period of 20 years 
were included in this study. Clinical details and investi-
gations were obtained from the records retrospectively 
and prospectively. Extensive grossing of specimens and 
routine processing with H and E staining was done on 
all specimens. Special stains were done wherever ne-
cessary.

RESULTS
A total of 110 GCTs (gonadal + extragonadal) were 
received during the study period. Th e annual rate 
of occurrence of GCTs ranged from 0.4% to 2.58% 
amongst all pediatric specimens with an average of 
1.21%.

Of the 110 GCTs, 48 (43.6%) were in the extrago-
nadal regions. Th e most common sites were sacrococcyx 
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in childhood. Benign tumors of the mediastinum are 
mostly detected on chest X-rays while the patient is 
asymptomatic. Symptoms if present, include cough, 
dyspnea, chest pain and mass eff ects like superior vena 
cava syndrome. Malignant mediastinal GCTs on the 
other hand are frequently symptomatic with cough and 
dyspnea , fever and weight loss. Sometimes patients 
may present with metastatic disease7. 

We had 7 cases of mediastinal GCTs which accoun-
ted for 6.5% of all GCTs in the pediatric age group. 
Even though literature states no sex predilection, 71% 
of mediastinal GCTs in our study were in males.

Histologically, fi ve were Mature Teratomas and one 
case each was of an Immature Teratoma and Mixed 
malignant GCT. One case was diagnosed in a preterm 
male child which was still born and on autopsy, the tu-
mor was diagnosed to be an Immature Teratoma.

All the cases except the stillborn child were treated 
with surgical excision alone and 100% survival was 
seen. Th is is in accordance with Craig who states that 
for benign mediastinal teratomas, complete resection 
results in near total cure rates and there is no role for 
chemotherapy or radiotherapy7.

Head and neck 
Approximately 6 % of all GCTs in children occur in 
the soft tissue of the head and neck region. Th e main 
extracranial head and neck locations are the soft tissue 
of lateral neck, orbit and nasopharynx in decreasing or-
der of frequency8,9. We saw nine cases of GCTs in the 
head and neck region which accounted for 8.4% of all 
GCTs.

Of the 9 cases, three were in the cervical region, one 
was in the retro-orbital region, three were in the epig-
nathic region and two were in the oropharyngeal and 
nasopharyngeal region. Equal incidence was seen in 
both sexes.

One case each of a Yolk Sac Tumor, Immature Te-
ratoma and a Mixed malignant GCT were seen in our 
study, all three arising in the neck region. Rest were 
Mature Teratomas.

Orbital teratomas are rare congenital tumors whose 
presenting features include unilateral proptosis, stret-
ched eyelids, elongation of the palpebral fi ssure or en-
largement of the bony orbit. Vision may not be pre-
served because of involvement of the optic nerve. In 
literature fewer than 20% of the published cases were 
treated with methods aimed at preserving the eyeball. 
Th is was mainly due to the fear of malignancy but very 

followed by head and neck, retroperitoneum and me-
diastinum. Distribution according to site, sex and age 
group is shown in Table 1.

DISCUSSION
GCTs are rare tumors which can occur at any site. In 
young children, the most common sites in decreasing 
order of frequency are ovary (26%), coccyx (24%), testis 
(18%) and brain (18%). Extragonadal GCTs are rare 
amongst all GCTs if we consider all age groups but 
their incidence is quite high in the pediatric popula-
tion2. Site wise distribution and salient features have 
been discussed in detail.

Sacrococcyx
GCTs of the sacrococcygeal region cases are diagno-
sed as an obvious mass at birth but can be detected 
prenatally. Endodermal sinus tumors (YST) are usually 
detected later in early childhood3. 

 In the present study there were twelve cases of 
GCTs in the sacrococcygeal and two cases in the pre-
sacral region. Of these 14 cases, twelve were teratomas 
and two were YSTs. 71 % of the cases were seen in 
females. Female predominance and similar histological 
distribution has been seen in various studies4-6. 

All the cases of benign sacrococcygeal teratomas 
(SCTs) in our study were treated with mass removal 
with coccygectomy, except in two cases, where only 
mass removal was done. Th e survival of benign SCTs 
was 90.6%. A 5 day old female child with a large SCT 
measuring 13X6X6 cm was treated with mass excision 
with removal of coccyx but did not survive.

Th ere were 3 malignant tumors in the sacrococcyge-
al region of which two were Yolk Sac Tumors. One was 
a 12 year old female with a tumor in the sacrococcygeal 
region and another was a 2 year old male child with a 
tumor in the presacral region. Both were given posto-
perative chemotherapy after mass removal but none of 
them survived.

One was a case of grade 2 Immature Teratoma in a 1 
day old female child who was treated with mass excisi-
on with coccyx removal successfully.

Th e 5 year survival in malignant lesions in our study 
was 33% which is lower than that seen by Schropp et 
al. (43%)6.

Mediastinum
 Mediastinal GCTs are seen across all age groups and 
in both sexes. Th ey constitute around 7% of all GCTs 
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dermoid tumors is well known13. However no such 
association with a YST at this site has been reported 
and may represent a random association only.

Combination chemotherapy (Bleomycin, Etoposi-
de, Paclitaxel) resulted in total regression of the tumor 
mass and AFP levels were undetectable after 6 cycles. 
Th e child was disease free after 8 months of follow up. 
However she succumbed to septicemia following in-
fection of the ventriculo-peritoneal shunt which was 
placed to relieve the hydrocephalus.

Retroperitoneum
Th ere were seven cases of retroperitoneal GCTs con-
stituting 5.6% of all the cases. six (83.3%) were Mature 
Teratomas and one case was of an Immature Teratoma 
(16.6%).

Two cases of MTs in our study were masses in the 
abdomen that were suspected as fetus in fetu (FIF). 

few studies have reported malignant orbital terato-
mas10-12. Th erefore management of orbital teratomas 
should include orbit preserving methods unless malig-
nancy is suspected.

In our study, orbital teratoma was seen in a 2 month 
old male child who presented with left orbital mass 
since birth. Th e mass was excised and the patient had 
light perception on the aff ected side.

Th ere was a case of a non-midline Yolk sac tumor in 
a 6 month old girl child with Dandy walker syndrome, 
who presented with painless swelling in the left sub-
mandibular area ,extending from midline to posterior 
triangle to the thyroid cartilage. Serum AFP was mar-
kedly elevated and  HCG was undetectable. Histo-
pathology of the open biopsy confi rmed diagnosis of 
Yolk sac tumor.

Association of Dandy Walker syndrome with facial 
hemangiomas, primary intracranial melanocytic and 
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0-1month
M 01 02 - 01 02 - - - - - - 06

F - 08 01 01 02 01 - - - - - 13

1month-1 year
M 02 01 - - 01 - 01 - - - - 05

F 01 - - 02 03 - - - - 01 - 07

1year-5 years
M - - 01 01 - - - 01 - - - 03

F - - - - - - - - - - - 00

5years-10 years
M - - - - - 02 - - - - - 02

F 01 - - - - - - - 01 - - 02

10years-15 years
M 01 - - - - - - - 02 - - 03

F - 01 - - - - - - 01 - - 02

15years-18 years
M 01 - - - 01 - - - - - - 02

F - - - 02 - - - - - - 01 03

TOTAL 07 12 02 07 09 03 01 01 04 01 01 48

Table 1: Extragonadal GCTs according to age group, sex and site
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Th e third case was a 13 year old boy with multiple 
primary intracranial germinomas who presented with 
headache, vomiting, diminished vision & ataxia of 3 
months duration. On examination, drowsiness, papillo-
edema and bilateral central scotoma were present. Th e-
re was restriction of upward gaze but no nystagmus.  
HCG levels were markedly elevated to 994 mIU/ml. 
CT scan revealed lesions in the suprasellar and in the 
quadrigeminal cistern, compressing foramen of Monro 
resulting in obstructing hydrocephalus. Th e child was 
treated with surgical excision followed by chemothera-
py and radiotherapy.

Th e only case of the Mixed Malignant GCT was 
diagnosed in a 9 year old female which was earlier than 
those with germinomas. Non germinomatous intracra-
nial GCTs present at an earlier age thereby suggesting 
a hormonal basis for germinomatous tumors which 
occur around puberty18. Th e child died soon after ad-
mission.

Spinal teratomas
Spinal teratomas are tumors of dysontogenetic origin 
which are situated in the spinal canal and can be extra-
dural or intradural. Frequently they are associated with 
dysraphic eff ects like spina bifi da and myelomeningo-
celes which has led some authors to believe that these 
may be a result of dysembryogenic mechanism and are 
not neoplastic19,20.

Th ere were three cases of spinal teratomas in our 
study which accounted for 2.8% of all GCTs. Two of 
the cases were males. Associated ruptured meningo-
myelocele was seen in a newborn female child.

Other rare extragonadal sites
A single case of a gastric teratoma was seen in a 7 
months old male child in our study which accounted 

Willis and Lord claim that presence of vertebral co-
lumn, extremities and the orientation of organs around 
these structures are diagnostic of FIF14,15. To be called 
FIF the mass must demonstrate true organogenesis. 
Non-visualization of vertebral axis on radiography or 
CT Scan does not exclude FIF as the pathologist can 
confi rm it on gross examination16. 

One case was 900 gram retroperitoneal mass, which 
had presence of limb buds at the caudal and cephalic 
ends and a spine. Another case was of a 300 gram mass 
which had the presence of part of vertebral bone along 
with limb buds. Both these cases had organogenesis 
but no orientation around the central axis and hence 
were classifi ed as fetiform teratomas instead of FIF.

All the cases of retroperitoneal GCTs were treated 
with surgical excision only. All cases of mature terato-
mas and fetiform teratomas survived whereas the new-
born female with Immature Teratoma did not.

Intracranial GCTs
Intracranial GCTs vary in their geographic incidence 
and constitute 0.3 to 3% of primary CNS tumors. Th e-
se tumors are generally found in the suprasellar region 
or the pineal region. 5-10% cases may show involve-
ment of both the sites. Males tend to be more aff ected 
and a peak in the incidence near puberty has been ob-
served. In suprasellar tumors, endocrine manifestations 
prevail whereas in pineal gland tumors,symptoms of 
raised intracranial tension are observed17.

Although the diagnosis in intracranial GCTs is 
suggested by CT & MRI of brain, histopathological 
confi rmation is necessary for a defi nitive diagnosis. 
Germinomatous GCTs show a very good prognosis 
with radiotherapy alone but the prognosis of non ger-
minomatous GCTs is less favorable.

A total of four cases of intracranial GCTs were ob-
served in the present study which accounted for 3.6% 
of all GCTs. All cases presented in the age group of 
5-15 years with equal incidence in both sexes.

Th ree were intracranial germinomas, of which two 
were in the pineal region and one in the suprasellar re-
gion. all three cases presented with varied symptoms 
and were treated diff erently.

One was a 12 year male who presented with visual 
disturbance with headache and was treated with surgi-
cal excision only.

Another case was of a 14 year old female child who 
presented with squint and diplopia and was treated 
with surgical excision and chemotherapy.

Figure 1. Presacral YST in a 6 month male A: Clinical picture of a 
male child showing a presacral tumor extending upto and ulcerat-
ing the overlying skin. B: H&E stained section from the mass shows 
a reticular pattern of YST.
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Figure 4. Orbital teratoma in a 2 month old child. A: Clinical photo-
graph of a child showing an orbital mass replacing the entire orbit 
B:H&E stained section from tumor shows mature glial tissue and 
immature neural epithelium forming rosettes at places.

Figure 5. YST in the cervical region In a 6 month old girl child. A: 
Clinical photograph of a child with a large left sided neck mass. B: 
Histology of biopsy specimen shows reticular pattern of YST. C: The 
tumor regressed completely after 6 cycles of chemotherapy.

Figure 6. FETIFORM TERATOMA A: Large retroperitoneal teratoma 
with well-formed cranial and caudal ends and lower limb buds. B: 
X-ray of the mass shows well developed lower limb bones and rudi-
mentary vertebrae. Presence of following organs were confi rmed on 
histology: C: Mature brain tissue D: Choroidal tissue with pigmenta-
tion E: Thyroid follicles F: GIT showing all three layers.

Figure 7. YST of the bladder A: A large friable mass in the bladder 
causing rupture of the bladder (arrow). B: H&E section from mass 
showing a tumor composed of dyscohesive cells and hyaline glob-
ules at places. C: IHC for AFP: Positive.

Figure 2. Sacrococcygeal teratoma in newborn. A: Clinical photo-
graph of a female child with a large sacrococcygeal mass. B: X-ray 
of the mass showing bony structures and coccyx. C: Gross speci-
men of the resected mass showing a large tumor having a solid - 
cystic appearance. D: H & E stained section from mass shows areas 
of cartilage, fat, thyroid tissue and few intestinal glands.

Figure 3. Pericardial immature teratoma in a stillborn A:in situ ex-
amination of a still born child during autopsy shows a large pericar-
dial mass (arrow). B: H&E stained section from tumor shows pre-
dominantly primitive neuroepithelium forming rosettes at places.
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nation of other organs including bilateral ovaries and 
uterus did not reveal any pathology, a diagnosis of pri-
mary YST of the urinary bladder was made.

Primary YSTs of the urinary bladder are extremely 
rare and only 2 cases have been reported in literature 
so far24,25. 

CONCLUSION
Extragonadal GCTs are far more common in the pe-
diatric population than in adults. Th ey can be present 
in virtually any location but the most common sites are 
sacrococcyx, head and neck, retroperitoneum and me-
diastinum. Th e varied clinical presentations and sites
can make the diagnosis diffi  cult and awareness of 
the diverse morphological, clinical and radiological
fea tures of extragonadal GCTs is essential to ensure
correct diagnosis and management.

Compliance with ethics requirements: Th e authors 
declare no confl ict of interest regarding this article. Th e 
authors declare that all the procedures and experiments 
of this study respect the ethical standards in the Hel-
sinki Declaration of 1975, as revised in 2008(5), as well 
as the national law. Informed consent was obtained 
from all the patients included in the study.

for 0.9% of all GCTs. Studies state that gastric tera-
tomas account for less than 1% of all teratomas and 
majority of them present in the fi rst year of age. 95% of 
those aff ected are males and excellent prognosis is seen 
after tumerectomy removing a thin rim of surrounding 
stomach wall21-23.

Th e occurrence of extra gonadal,intraperitoneal te-
ratoma in infants and children, especially those arising 
from the mesentry and the mesocolon, are very rare. 
We had a single case in a 3 ½ year old male, who had 
a cyst attached to the ileum which presented clinically 
with abdominal pain. Cyst removal was done success-
fully.

One case was seen in the vagina in a 10 month old 
female child. Histologically the tumor was a grade 3 
Yolk Sac Tumor. Surgical removal followed by che-
motherapy was given and the patient survived.

An 18 year old female with complaints of abdominal 
pain, distention since 8 days and anuria since 2 days 
died soon after admission and no investigation was 
done. Th e case was sent for autopsy and a whitish fria-
ble mass involving the entire bladder & causing ruptu-
re was identifi ed.

H and E staining and positive IHC for AFP confi r-
med a diagnosis of YST. Since the histological exami-
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