
Abstract
Germ Cell Tumours (GCTs) are rare tumours. Generally
80% are benign and 20% malignant with a bimodal age
distribution. The retrospective study was conducted at
Shaukat Khanum Cancer Hospital, Lahore, Pakistan,
and comprised all paediatric patients below 18 years of
age who received treatment for histology-proven GCT
from 2006 to 2014. Of the 207 patients, 98(42.3%) were
males and 109(52.7%) were females. The most common
GCT was yolk sac tumour in 90(43.5%) children
followed by mixed GCT in 40(19.3%) and
dysgerminoma in 34(16.4%). Gonads were most
commonly involved in 165(79.7%) patients with
metastasis in 24(11.6%) at presentation and recurrence
in 26(12.5%) patients. Overall, 133(64.3%) patients are
well and followed up at regular intervals and 55(26.5%)
have been lost to follow-up with an expected overall 5-
year median survival of 45%. Despite the distinct
clinical profile of paediatric GCT, survival can be
improved by early diagnosis, regimented treatment
according to set guidelines, protocols and by
improving follow-up.

Keywords: Germ cell tumours, Yolk sac tumour,
Dysgerminoma.

Introduction
Germ Cell Tumours (GCTs) are rare tumours. Generally
80% of the GCTs are benign compared to 20% malignant
(constituting 2-3% of heterogeneous rare malignant
paediatric tumours).1,2 During the teen years, girls are
slightly more frequently affected compared to boys with a
ratio of 1:0.8.3,4

The GCT may present clinically with a testicular or ovarian
mass.5 Common sites of GCT in children are gonadal,
presacral and retroperitoneal. Prognosis is mainly
dependent on the site, stage and age at diagnosis.6 The
ovarian GCT are mostly diagnosed in the fifth decade of

lifewith 12% patients below age 30,6 whereas testicular
tumours have a bimodal age distribution, with a first peak
in infants and a second peak in older age group (30-60
years).7,8 Testicular tumours in paediatric age group
constitutes 1-2% of neoplasms with yolk sac tumours
being the most common malignant tumour.9

In past limited data with lack of focus on adjuvant
treatment on paediatric GCT led to non-uniform
treatment. Various guidelines are now available in
literature regarding management.10 With this perspective
of ethnic variation and gradual increase in incidence of
GCT, we are unable to standardise the available
guidelines. As the true incidence of paediatric GCT in this
part of the world is not known, mainly due to paucity of
published local data. The current study was planned to fill
that gap.

Methods and Results
The retrospective study was conducted at Shaukat
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Table-1: Patient Characteristics at Presentation.

Demographics No. of Patients Percent (%)

Area Punjab 144 69.5
KPK 51 24.6
Sindh 3 1.4
Balochistan 5 2.4
Afghanistan 6 2.9

Tumour Location Gonadal 165 79.7
Extragonadal 42 20.2

Age <1 year 24 11.6
1-5 years 72 34.8
>5 year 111 53.6

Histopathology Yolk sac tumour 90 43.5
Mixed GCT 40 19.3
Dysgerminoma 34 16.4
Teratoma 31 15
Choriocarcinoma 1 0.5
EmbryonalCa 4 2
Other 7 3.4

Secretory Tumour Yes 41 19.8
No 166 80.2

KPK: Khyber Pakhtunkhwa
GCT: Germ cell tumour.



Khanum Cancer Hospital, Lahore, Pakistan, and
comprised all paediatric patients below 18 years of
age who received treatment for histology-proven
GCT from 2006 to 2014. Patients above the age of 18
years were excluded. Parameters identified to record
initial clinical presentation, clinical findings, imaging
and laboratory investigations included tumour
marker levels. Decisions of multidisciplinary team
meetings (MDTs) retrieved with patients stratified on
the basis of age, clinical stage and type of tumour.
Kaplan Meier curve was used to determine estimated
overall survival. All analysis was performed using
SPSS 20.

Of the 207 patients, 98(47.35%) were males and
109(52.7%) females. Most of the patients were from
Punjab 144(70%) followed by Khyber Pakhtunkhwa
51(25%). Yolk sac tumour 90(43.5%) was the most
common tumour, followed by mixed GCT in 40(19.3%)
children (Table-1). Gonads were the most frequently
involved site 165(79.7%). Majority of the patients 111
(53.6%) were above the age of 5 years. Besides,
195(94.7%) patients had upfront excisional surgery
outside hospital and were referred to our hospital.
Each individual patient, the treatment decision was
taken after discussion in the multidisciplinary team
meeting as per hospital policy. Of them, 166(85%)
received chemotherapy according to internationally
accepted guideline at the time individual patient was

treated (Table-2). Metastasis occurred in 24(11.6%)
patients, and 18(75%) of them underwent debulking
surgery, 4(16.6%) were found to be unresectable and
in 2(8.8%) patients metastatectomy was performed.
On long-term follow-up, 133(64.3%) patients were on
regular follow-up and in good health, 19(9.2%) had
diedduring the course of treatment, and 55(26.5%)
were lost to follow-up with an overall expected 5-year
survival of 45% with median survival 36 months (IQR
12-60 months).

Discussion
GCTs are rare tumours with diverse heterogeneous
histology, including both benign and malignant
tumours. Since these are rare tumours, a retrospective
analysis was conducted to evaluate the outcomes of
paediatric GCTs in our hospital. All the patients received
chemotherapy according to internationally accepted
guidelines.11 Girls were more frequently affected in our
study compared to boys which is consistent with
literature.5

In our study, 80% of the cases had gonadal involvement
and 20% extra-gonadal involvement with yolk sac
tumour being the most common, whereas in
anotherstudy extra-gonadal was more prevalent (72.7%)
with teratoma being the most common.4 In our study 5-
year survival rate was around 45% which is quite less
compared to different studies.3,12 It was owing to late
presentation after initial surgery, delay in chemotherapy
initiation, long travel distances and limited financial
resources.

There are limitations of our study as majority of the
patients had been operated upfront outside our hospital
and were referred here for further treatment with limited
clinical and tumour marker information. Yet, to our
knowledge, this is the first study reporting considerable
data from any centre in Pakistan. Based on this data we
intend to prospectively include parameters of assessment
which will enable us to improve our results on the basis of
stronger data set.
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Table-2: Management.

Type of Surgery No. of cases Percent %

Orchidecomy 72 34.8
Salphingoophrectomy 78 37.7
Laparatomy 8 3.8
Excision of mass 24 11.6
Irresectable 5 2.4
No Surgery 20 9.6
Chemotherapy
Yes 166 80.1
No 41 19.8
Mets at presentation
Yes 24 11.6
No 183 88.4
Site of Metastasis
Pulmonary 11 45.8
Mediastinal 4 16.6
Abdominal masses 2 8.3
Liver 6 25
Bone 1 4.1
Recurrence
Yes 26 12.6
No 181 87.4
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