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Abstract
We have analysed the outcome of teratomas of all
grades affecting various sites, and looked at factors
influencing the outcome. A retrospective analysis on
all children presenting with teratomas has been
carried at a tertiary care centre in India. Data were
retrieved from files and case papers from January
2004 to December 2012. The follow-up period was
six months to eight years.
Forty-six children with teratomas were included

(15 boys and 31 girls), of whom 29/46 were
sacrococcygeal teratomas (SCT). Others were
retroperitoneal teratomas (RPT; 7/46, ovarian
teratomas  (6/46), testicular teratomas  (2/46), and
one each of mesenteric and thymic teratoma. The
age of the patients varied from 0 to 12 years. Alpha-
fetoprotein (AFP) was raised in 34/39 patients;
41/46 underwent surgical procedures with complete
surgical excision in 33 cases. Four patients with SCT
did not have coccyx removal, of which three
recurred. Histopathology showed 25 mature
teratomas (19 SCT), 10 intermediate (six SCT), and
eight immature teratomas (three SCT, two RPT, one
ovarian, one testicular, one mesenteric). Adjuvant
chemotherapy, Bleomycin, Etoposide, Cisplatin
(BEP) regime, was given to 12 patients. Tumour-free
survival was seen in 33/46 (71%), 4/46 (8%)
expired on therapy, six (13%) were lost to follow-up
after partial treatment and three (6%) refused
treatment.
Teratomas occur predominantly in girls, 67% in

this study. Alpha-fetoprotein is a good tumour
marker, although false negatives occurred in 12.8%.
Sacrococcygeal teratoma has a favourable outcome
with complete tumour and coccyx removal.
Recurrence rate with non-removal of the coccyx was
75%. Wide margins in surgical excision (high
orchidectomy) ensured good outcome for

prepubertal testicular teratomas. Nearly 20% of the
cases abandoned treatment, resulting in a poorer
outcome.

Introduction
Teratomas are common tumours in children, and
even in infants, of which sacrococcygeal teratomas
occur most frequently. The gonads are the most
common sites, but teratomas can occur in any site
of the body. Although most teratomas can be easily
diagnosed and managed, there is a subgroup that
behaves very aggressively, leading to higher
morbidity and mortality. The maturity of the tumour
indicates good prognosis; different grades of
immaturity and malignancy change the clinical
course of the disease and the prognosis significantly.
The age, the site of occurrence of the tumour and its
histopathology are interdependent factors that steer
the course of the disease [1]. This report focuses on
teratoma located in the gonads or in extragonadal
locations (sacrococcygeal, retroperitoneal,
mesenteric and thymic) in children from 0 to 12
years of age. Demographic details, treatment
protocols, post-operative complications (especially
recurrences) gave information contrary to that of
developed countries. Since little data is available
regarding outcome of children with teratomas from
the developing countries and/or resource-
challenged nations, the results are compared to
those from developed countries. 

Findings
Of the patients registered in the Pediatric Surgery
and the Pediatric oncology department of Wadia
Children’s Hospital, a specialty tertiary care centre,
46 children had teratomas. Of these 15 were boys
and 31 were girls (M:F ratio of 1:2). The majority of
these children, i.e. 29/46  (63%) had sacrococcygeal
teratomas  (SCT).  

Sacrococcygeal teratoma
Nine  (31%) of the SCT were boys and 20 (69%)
were girls. The age of presentation of both sexes is
shown in Table 1. 
Almost 83% of the children with sacrococcygeal

teratomas had a solid mass on presentation and the
remaining five presented with a cystic mass in the
sacrococcygeal region (Figure 1), mimicking a
lipomeningomyelocele. Altman’s classification was
used and pre-operative staging was done for the
children with SCT; most of these tumours were
either Stage 1 – 12/29 (41.3%) or Stage 2 – 11/29
(37.9%). About 10% had Stage 3 disease  (Figure 2),
whereas only 1/29 (3.4%) presented with Stage 4
SCT. Almost all the children with SCT – 27/29 were
operated, two were not operated upon as one
succumbed to pre-operative chemotherapy and the
other is awaiting surgery post-chemotherapy. Of
those who were operated upon, complete excision
with coccyx removal was done in 20/27 (74%)
children. Four children did not their coccyx removed
as two of these four were operated elsewhere and
the other two had cystic lesions, for whom diagnosis
was established only post-operatively. Due to large
masses at presentation, incomplete excision was
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Figure 1: Cystic sacrococcygeal teratoma mimicking a lipomeningomyelocele
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done in 3/27 (11%) children. The surgical details of children with
sacrococcygeal teratomas are given in Table 2.

About 10% (3/29) of children with SCT had recurrence. Non-
excision of the coccyx was the cause of recurrence in all three. Two
were operated elsewhere and in one the diagnosis of SCT was not
established pre-operatively due to its cystic nature. Wide surgical
excision of the recurrent lesions was done (Figure 3) and
chemotherapy with BEP was given both preoperatively as well as
postoperatively.  Histopathology showed 19/29 (66%) had mature
Grade 1 tumour, 6/29 (202%) had intermediate histology and only
10% (3/29) of SCT had immature histology. The outcome of children
with SCT gave a five-year survival of 76%. Five patients (17%)
abandoned treatment and two (7%) succumbed to chemotherapy. 

Retroperitoneal teratoma 
Seven children (15%) had retroperitoneal teratomas, presenting from
the neonatal age group up to five years of age. Four were infants and
three were in the post-infancy group. The ratio of boys to girls was
1:3. Alphafetoprotein was done in 5/7 children wherein high levels
(>1 lakh ng/ml ) was seen in four and was normal in one child. The
treatment details and the outcome are shown in Table 3. 

Mesenteric teratoma – 2% 
A one-year-old boy presented with a large solid cystic mass arising
from the small bowel mesentry. Alpha-fetoprotein was 8 lakh units.
An upfront surgery was done, and the mass excised; with residual
tumour in situ, post-operative chemotherapy was given because the

No. Age Boys Girls 

1. Newborn  (<48 hours of birth) 1 4

2. Neonate   (<30 days of birth) 2 6

3. Infant  (<1 year after birth) 5 8

4. 1-3 years 1 2

Totals 9 (31%) 20  (69%)

Table 1

S. no. Surgical procedures No. of Details  
patients 

1. R0 resection with 20
coccyx removal 

2. Gross total resection 
without coccyx removal 4 2 – operated elsewhere

2 – cystic SCT

3. Incomplete excision 3 Large mass, infiltrating 
surrounding structures

4. Not operated 2 1 succumbed to 
chemotherapy, 1 awaiting 
surgery

Total 29

Table 2

Treatment No. of Histology Chemotherapy Outcome 
patients

Complete 4 Benign - TFS
surgical 
excision
(Figure 4)

Biopsy 2 1 –malignant 1-Abandoned 
teratoma

1 – endodermal 1-TFS
sinus tumour

Denied 1 Abandoned

Table 3

Outcome No. of patients  (n=46) %

Tumour free survival 33 71.7

Expired on therapy 4 8.6

Abandonment 9 19.5

Table 4

Figure 2: Stage 3 SCT
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histopathology showed a malignant teratoma. Post-chemotherapy
(five cycles of BEP) were given, and the child remains well without
recurrence of the lesion after four years.

Thymic teratoma – 2% 
A six-month-old boy presented with breathlessness, an xray of the
chest showing widening of the superior mediastinum. CT-Scan of the
chest showed a cystic mass in the superior mediastinum of about 7x5
cm. No tumour markers were measured. Upfront surgical excision of
the cystic mass was carried out and the histopathology indicated a
benign teratoma. The child is well and tumor-free after two years.

Gonadal teratomas – 17% 
Two boys aged six months and three years with prepubertal
testicular tumours underwent high orchidectomy. The former had
high AFP pre-operatively (54,400 units) and histopathology showed
an immature teratoma. In view of the normal AFP, no chemotherapy
was given and the child was regularly assessed clinically as well as
the AFP level. Follow-up for six years showed a healthy tumour-free
child. The three year-old boy had a mature teratoma and is well one
and a half years post-surgery with a normal AFP. 
Six girls ranging from five to twelve years presented with ovarian
masses (13% of all teratomas). Five of them underwent surgery, and
one received pre-operative chemotherapy. One girl was denied
treatment by her parents due to gender bias. Complete surgical
excision (R0 resection) was done in four girls; but complete excision
was not possible in one child, who was started on chemotherapy
post-operatively, although the treatment was abandoned after two
cycles and the parents took the child away against medical advice.
Follow-up of four to eight years showed tumour-free survival of four
girls (see Table 4). 

Discussion
Most teratomas occur in girls, with an incidence of 67% in this
series. Others (two to four) have noted a similar preponderance. The
most common age of occurrence is usually in  infancy (benign
teratomas), although ovarian teratomas tend to occur in girls over
five years of age. Similar to our findings, extragonadal tumours are
known to occur in earlier life, i.e. in infancy, with the gonadal ones
occurring in later life [2]. Sacrococcygeal teratoma is the most
frequently occurring teratoma, which has a good prognosis  [5],
even with the presence of malignant components [6]. If treatment is
given as per protocol and completed without any abandonment,
tumour-free survival is unaffected by the size of the tumour or its
histopathological characteristics. Recurrence can occur even when
complete excision has been performed, but is unusual. The rate of
recurrence of sacrococcygeal teratomas definitely increases if the
coccyx is not excised or incompletely excised, as in three of the four
children with non-excision of the coccyx. 
For all types of teratomas, surgical intervention remains the main

modality of treatment, with the occasional need for chemotherapy
and other modalities [7].  Almost 90% of patients in our series

underwent surgery, and only those abandoning therapy or
succumbing to pre-operative chemotherapy did not receive surgery. 
Mesenteries are very rare sites of occurrence. Despite tumours

showing immature elements, the prognosis was good after complete
excision. Very few cases of mesenteric teratomas have been reported
in the literature, and malignant teratoma is even rarer [8,9].
The five-year free survival is as high as 92% for mature teratomas

and up to 85% for immature teratomas [10], which can be achieved
even in the developing countries when confounding factors are
addressed.  The rate of abandonment in our series was high (19%),
being the main reason for poorer overall outcome compared to
developed countries [11]. ■

Figure 3: Wide surgical excision of a recurrent SCT

Figure 4: Retroperitoneal teratoma -  complete surgical excision 

ONSO13_ILR SO04  28/08/2013  21:46  Page 128


	126_ONSO13
	127_ONSO13
	128_ONSO13

