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Germ cell tumours of the testis: Clinical features, treatment
outcome and prognostic factors

MANISHA BHUTANI, LALIT KUMAR, AMLESH SETH, S. THULKAR,
M. VIJAYARAGHAVAN, V. KOCHUPILLAI

ABSTRACT
Background The prognosis of patients with germ cell

tumours of the testis has improved over the past two decades
following cisplatinum-based chemotherapy. Currently, staging
and risk assessment of the disease Is crucial in order to provide
curative therapy for patients with poor risk features and not over-
treat good risk patients.

Hethods. We reviewed the case records of 71 men diag-
nosed to have germ cell tumours between January 1993 and
October 1999. Their clinical characteristics, staging, treatment
outcome and prognostic factors for response and survival were
analysed.

Results. The median age of the patients was 30 years (range:
3-65 years); 69% were in the third and fourth decades. Sixty-
one patients (86%) had a primary testicular tumour while in 10
(14%) the tumour was extragonadal. Histopathologically, 53
patients (75%) had non-seminomatous germ cell tumours and
15 (21 %) had a seminoma. Twenty-seven patients (62%) had
evidence of metastatic disease at the time of diagnosis. On
prognostication, non-sernlnomatous germ cell tumour patients
could be divided into good, Intermediate and poor prognostic
groups comprising 41 %, 17% and 40% of patients, respec-
tively. All patients with a seminoma were in the good prognostic
subgroup. Fifty-eight patients were evaluable for response.
Overall, 91 % of patients responded: complete response 71 %
and partial response 20%. Complete response rates were
significantly higher for the good risk (95%) compared to the
intermediate (49%) and poor risk (47%) categories (p< 0.003).
At a median follow up of 26 months, the 2-year overall and
progression-free survival for all patients was 70% and 57%,
respectively. The predictors for decreased overall and progres-
sion-free survival were age >35 years, presence of poor risk
features and mediastinal primary disease.

Conclusion. The outcome for germ cell tumours in men with
good risk is excellent. A protocol consisting of bleomycin,
etoposide and cisplatin iseffective. Tailoring of chemotherapy in
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good risk patients to minimize toxicity and improving results in
poor risk patients are areas that need further work.
Natl Med J India 2002; 15: 18-21

INTRODUCTION
Germ cell tumours (GCT) account for about 1% of cancers in men
and are the commonest malignant tumours in the age group of
25-35 years.'> Though most tumours arise in the testis, <10% are
extragonadal in origin usually arising in the retroperitoneum,
mediastinum and pineal or suprasellar region.' The prognosis of
the disease has improved considerably during the past two de-
cades following cisplatinum-based chemotherapy; about 70%-
80% of patients with metastatic disease achieve long term cure.'
An International GCT Prognostic Classification is now widely
used to stratify the risk of seminomatous and non-seminomatous
GCT (NSGCT).4 The 5-year progression-free survival (PFS) is
75%-90% for patients with good and intermediate risk compared
to 40% for those in the poor risk category. However, most of the
studies are from the West and Indian data are rather scanty. 5-9 We
analysed the records of71 patients with GCT to determine how our
patients fared.

PATIENTS AND METHODS
A retrospective analysis ofthe case records of 71 patients with
GCT treated between January 1993 and October 1999 was done.
The initial evaluation of each patient included a history, detailed
physical examination and operative findings. Investigations
including a haemogram, liver and renal function tests and
tumour markers [serum ~-hCG (human chorionic gonadotropn),
LDH (lactic acid dehydrogenase) and AFP (alpha- foetoprotein)]
were performed. Radiological investigations included a chest X-
ray, and CT scan and/or ultrasound of the abdomen and pelvis.
A CT scan of the chest was done if mediastinal, hilar or lung
parenchymal disease was suspected, and CTIMRI of the brain
was done in patients with neurological signs and symptoms.
Patients were classified as having a pure seminomatous or non-
seminomatous GCT based on histopathological examination of
the orchiectomy specimenlbiopsy from the site of metastatic or
extragonadal disease. Patients with mixed tumours or a pre-
dominant seminoma on histology with raised serum AFP levels
were defined as NSGCT and those with evidence of GCT on
histology without a definite SUbtype (due to limited biopsy
specimen) but with raised serum marker levels were also in-
cluded in the NSGCT category. All patients were staged accord-
ing to the TNMS staging system'? and the risk classified as per
the International Germ Cell Cancer Collaborative Group
(IGCCCG) prognostic factor-based schema.'
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Treatment protocol
After radical inguinal orchiectomy, patients with stages lA, IIA
and lIB seminomas were treated with either radiotherapy to the
retroperitoneal area with/without ipsilateral pelvic lymph nodes
or two cycles of chemotherapy. Those with stages IIC, III and IV
disease received four cycles of chemotherapy. High risk NSGCT,
clinical stage I patients (embryonal cell carcinoma, tumour inva-
sion of blood or lymphatic vessels or tumour stage pT2 or higher)
were given two cycles of adjuvant chemotherapy after orchiectomy .

A small subset of stage I patients without high risk features
were offered the option of surveillance. All other (stages II-IV)
NSGCT patients received four cycles of chemotherapy.

Chemotherapy consisted of three weekly cycles of bleomycin
(15 units daily for 3 days), etoposide (100 mg/rrr' daily for 5 days),
and cisplatinum (20 mg/m- daily for 5 days; BEP). Some patients
in the poor risk category received a combination of VP-16 (100
mg/m' daily for 5 days), ifosfamide (1.2 g/m-daily for 5 days) and
cisplatinum (20 mg/m? daily for 5 days; VIP). Following chemo-
therapy, patients were evaluated for response. All patients who
achieved complete response (CR) or those who had residual
disease of <5 ern on a CT scan with marker normalization were
kept on follow up only. For patients with residual disease of> 5 em
with or without elevation of markers, an exploratory laparotomy
was advised. Postoperatively, patients with mature teratoma or
fibrosis in the pathological specimens were advised follow up
only. The patients in whom viable cancer was found at debulking
surgery or those with a partial response (PR) after four cycles were
administered two more cycles of alternative chemotherapy. The
average relative dose intensity (ARDI) was calculated as a ratio of
the actual dose administered over the intended dose in mg/m-, II

The median ARDI was 0.78.

Response assessment
Complete response was defined as the disappearance of all clini-
cal, radiological and biochemical evidence of disease for at least
4 weeks. This included patierits in whom residual masses were
completely resected by surgery after induction chemotherapy. PR
was defined as a ~50% reduction of the measurable disease and,
if tumour markers were elevated, a 50% reduction in these with or
without surgery. Progressive disease (PD) was defined as ~25%
increase in the measurable and assessable disease."

Follow up
Patients were followed up once in 6 weeks during the first year,
every 2-3 months during the second year, every 6 months for the
subsequent 5 years and annually thereafter. Physical examination
and serum tumour markers levels were done at each follow up.
Radiological evaluation was performed every 6 months during the
first 3 years and then yearly for the next 5 years.

Statistical analysis
The outcome measures included response to induction therapy
(chemotherapy/ radiotherapy) with/without surgery, time to dis-
ease progression and survival time. The data were censored on 30
June 2000. Survival rates were calculated using the method of
Kaplan and Meier. 13 The overall survival (OS) was measured from
the date of initial diagnosis of disease to the last follow up or death
from any cause. Progression-free survival (PFS) was defined as
the interval between the date of initial chemotherapy and the time
of relapse, progression of disease or death due to any cause.
Univariate analysis using the log rank test was done to determine
the impact of various prognostic factors on as and PFS.
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RESULTS
Patient and tumour characteristics
The patients' age ranged from 3 to 65 years (median: 30 years).
Sixty-nine per cent of patients were between 20 and 40 years of age
and 10% of patients were below 20 years of age.

Primary site. Sixty-one patients (86%) had a testicular primary
while extragonadal tumours were present in 10 (14%): mediasti-
num (5), retroperitoneum (3), cervical lymph node (1) and central
nervous system (1).

Clinical features. Testicular swelling was the most common
presenting feature (n=54; 76%) with a duration ofO.5-240 months
(median: 5 months). In 25% of cases the testicular swelling was
painful. Other common symptoms were abdominal swelling,
backache, dyspnoea, cough, chest discomfort, fever, anorexia and
weight loss (Table I).

Cryptorchid testicular tumour. Eight patients had cryptorchid-
ism; 4 bilateral and 4 unilateral. Of the patients with bilateral
cryptorchid abdominal testis, 2 had undergone a unilateral orchi-
dopexy and the tumour developed on the operated side in one and
in the undescended testis in the other. In the other 2 patients, the
tumours were bilateral. Among the 4 patients with unilateral
cryptorchid testis, 3 developed tumours in the inguinal area and 1
in the abdomen.

Orchiectomy. Fifty-six patients underwent an orchiectomy
prior to starting any treatment while in 5 with bulky disease it was
done after induction chemotherapy. Thirty-three patients (60%)
had undergone an orchiectomy prior to being referred to us for
further management; 9 of these patients had scrotal violation.

Histology. Fifteen tumours (21%) were classified as pure
seminoma and 53 (75%) as NSGCT (29 with single cell types, 19
with mixed GCT). Seven of 10 patients with evidence of GCT on
histology had raised AFP levels. Three of 10 patients with evi-
dence of GCT on histology with normal AFP and elevated p-hCG
levels were categorized as unclassifiable GCT (Table II).

Staging. The TNMS stage distribution of all testicular GCT
patients is shown in Table III. One patient could not be staged
because he did not undergo all the investigations. Extragonadal
GCTs were not staged as per the TNMS classification. Early
disease (stage I and II) was present in 14 (23%) and 9 (15%)
patients, respectively. Thirty-seven patients (62%) had metastatic
disease at presentation, 12 of whom had non-pulmonary visceral
metastases (Table I).

Risk classification. The good prognosis group comprised of
55% of all GCT patients (41% of all non-seminomas and all

TABLE1. Clinical features and staging of germ cell tumours

Symptoms Clinical staging nn

Testicular swelling
Site: Rightlleft
Abdominal swelling
Backache
Respiratory
Fever
Anorexia, weight loss
Central nervous system
Neck swelling
Groin swelling
Cryptorchidism

Number of metastatic sites
o 33
I 22
Not known 1

54
26128
25
13
14
9
11
5
5
2
8

Abdominal lymph nodes
<2cm
2-5 ern
>Scm
Mediastinal mass
Neck mass
Lung metastases
Liver metastases
Brain metastases
Bone and adrenal metastases

5
15
27
12
12
28
9
3

I each

2
2:3

10
5
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TABLEII. Histological patterns (n=71)

Histology n
Seminoma (classical) IS
Non-seminomatous germ cell tumour 46
Embryonal carcinoma 13
Choriocarcinoma 2
Endodermal sinus tumour S
Mature teratoma 2
Immature teratoma 4
Teratoma with adenocarcinoma 1

. Mixedtype
Embryonal carcinoma+teratoma (±seminoma) S
Embryonal carcinoma+endodermal sinus tumour (±seminoma) S
Embryonalcarcmoma-semmoma 1
Endodermal sinus tumour+teratoma (±seminoma) 2
Choriocarcinoma-any other element 3
Teratoma+seminoma 3

Germ cell tumour (not typed) 10

seminomas). The intermediate prognosis group cornpri sed NSGCT
only, representing 13% of all patients (17% of all NSGCT). The
poor prognosis group comprised 31 % of all GCT patients (40% of
all NSGCT, Table III).

Treatment and response rates
Sixty-two of 71 patients received treatment (chemotherapy: 59;
radiotherapy: 2; surveillance: 1). Nine patients were lost to follow
up before receiving any treatment. Another 4 patients died due to
toxic effects of chemotherapy (bleomycin pulmonary toxicity in
one and febrile neutropenia with septicaemia in 3). Thus, 58
patients were evaluable for response (chemotherapy: 55; radio-
therapy: 2; surveillance: 1). Fifty-three of 58 patients responded:
CR in 41 (70.7%) including 5 in whom viable cancer was
completely resected with post-chemotherapydebulking surgery.
Twelve (20.6%) patients had a partial response. Four patients
(7%) had no response while in 1 (1.6%) the disease progressed.
Among the 12 partial responders, 9 died of progressive disease at
a median interval of 6 months (range: 2-30 months). Of 4 patients
with stable disease, 2 died of progressive disease (Table IV). The
CR rates were significantly higher among patients in the good risk
category (95~) compared to 44% and 47% in the intermediate and
poor risk categories, respectively (p<0.003). Age, histology, stage
of disease and ARDI did not affect the CR rates.

TABLEIII. TNMS stage distribution and prognostic classification
of patients with germ cell tumours

Stage* Total Seminoma Non-seminoma Unclassifiable
(n=71) (n=IS) (n=S3) (n=3)

IA 9 3 6 0
IB 3 3 0 0
IS 2 0 2 0
HC g 4 4 1
IlIA 13 3 10 0
I1IB 9 2 7 0
I1IC 15 0 15 0
Extragonadal 10 0 8 2
(not staged)

Unknown 0 0

Prognosis
Good 39 (55) 15 (100) 22 (41) 2 (67)
Intermediate 9 (13) 0 9 (17) 0
Poor 22 (31) 0 21 (40) 1 (33)
Unknown 1 (1) 0 1 (2) 0

• therewerenopatientsinstagesIIAandIIB Valuesinparenthesesarepercentages
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Survival analysis
The median follow up time was 26 months (seminoma 49 months,
NSGCT 22.5 months). The median OS and PFS have not yet been
reached. For all 62 patients, the probability of OS and PFS at 2
years was 70% and 57%, respectively (Figs. 1 and 2). On univariate
analysis, stage of the disease, presence of non-pulmonary visceral
metastasis, number of sites of metastases, histology and ARDI did
not affect the OS and PFS significantly (Table V). The OS was
significantly higher for patients ::;35 years of age. The IGCCCG
prognostic subgroup and presence of a mediastinal primary af-
fected both the OS and PFS significantly. Patients in the interme-
diate group had not experienced recurrence of the disease and thus
were clubbed with good risk patients for the purpose of compari-
son of survival. Patients in the good and intermediate risk catego-
rieshadahigher2-yearPFS (68% v. 35.6%,p<0.03) and OS (90%
v. 50%, p<O.OOI). The 2-year PFS for a mediastinal primary was
only 20% and for a non-mediastinal primary 62% (p<0.05; Table
VI).

DISCUSSION

Testicular GCTs account for 1.3% of all malignant tumours seen
in men at our institution. 14 Similar figures (0.6%- 1".1%) have been
reported from other major metropolitan cities in India where data
from population-based cancer registries are available." The me-
dian age at diagnosis for seminoma and NSGCT is similar to that
in other studies.P

The distinctive features at presentation included the presence
of scrotal violation in 9 of 33 patients operated outside and
cryptorchid testis in 8 patients (11 %). Scrotal violation was seen
mainly in patients coming from remote areas where facilities for
proper medical treatment were not available and non-qualified
physicians had treated them. These figures are slightly higher than
those reported in earlier studies from India (5 %-9.5 %) and abroad
(3.6%-6.25%). In a study by Abratt et al. from South Africa, 11 %
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FIG 1. Overall survival of patients with germ cell tumour
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FIG 2. Progression-free survival of patients with germ cell tumour
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TABLEIV. Clinical response and present status of patients

Response Seminoma' Non-seminoma Total
(n=12) (n=45)

Good Intermediate Poor

Complete response (%) 10 (83) 18 (94) 4 (44) ,8 (47) 41 (71)
Partial response 2 1 3 6 12
Stable disease 0 0 2 2 4
Progressive 0 0 0 1 1
Relapses 0 1 1 4 6
Alive with disease 0 0 2 2 4
Alive disease-free 10 18 7 5 41
Died of disease 2 ·1 0 10 13

There was 1unclassifiable patient who had complete response and was alive and
disease-free

TABLEV. Univariate analysis for overall and progression-free
survival ' '

Factor Overall survival Progression-free survival

Age group (:535 v. >35 years) 0.0259
Stage ns
Prognostic group 0.0019
Non-pulmonary visceral metastases ns
Number of metastatic sites ns
Histology subtype ns
Mediastinal primary 0.01
Average relative dose intensity ns

0.11
ns

0.0308
ns
ns
ns

0.058
ns

ns not significant

TABLEVI. Survival according to age, prognostic group and
primary site

. Factor Progression-
free survival

n Overall
survival

2-year Median 2-year Median·
(%) (months) (%) (months)

Age (years)
:;35 51 59.4 nr 75.4 nr

>35 11 47.7 8 47.3 18
Prognostic group
Good and intermediate NSGCT 28 67.5 nr 90 nr
Poor NSGCT 18 35.6 15 50 29

Primary
Mediastinal 5 20 15 20 19
Non-mediastinal 57 62 nr ' 76.8 nr

NSGCT non-seminomatous germ cell tumou~ nr not reached

of Black patients with GCT had cryptorchid testes." The practice
of orchiopexy at an early age is associated with a significantly
decreased risk of malignancy. 17

In our patients, seminoma accounted for 21% of GCT. The
lower frequency of seminoma compared to other studies from
India and abroad is probably because the majority of patients in
our study were those referred for chemotherapy due to advanced
stage of the disease (76% had stage IIC disease or higher).
Metastatic disease was present in 62% of patients including non-
pulmonary visceral metastases in 12 at diagnoses.

Based on the IGCCCG prognostic classification, 39 of 71
patients (55%) were classified as having a good, 9 (13%) as
intermediate and 22 (31%) as poor prognosis. All patients with
seminomatous GCT belonged to the good prognosis group. The
NSGCT patients were separated into good, intermediate and poor
risk categories, accounting for 41%, 17% and 40% of patients;
respectively. The proportion of patients in the poor risk category
in our study is high. In the IGCCCG study, the poor prognosis
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group comprised 14% of GCT while in a study by Bajorin et al.
only 9%ofthe patients belonged to the poor risk category.v" We
are not aware of any published Indian data based on the IGCCCG
prognostic classification.

Of the 58 evaluable patients, 41 (71!7'o) achieved CR, while 17
(29%) had PR or no response. Theproportion of complete re-
sponders was significantly higher (p<0:003) in the good progno-
sis group (NSGCT; 95%) compared to the intermediate (44%) and
poor risk (.47%)groups ..These results are similar to those reported
in earlier studies,4,19,2obut are superior to those reported from the·
Middle East+and South Africa."

On univariate analysis, age >35 years (p<0.02), primary medi-
astinal GCT (p-cu.O'l) and poor prognostic subgroup (p<O.OOl)
were associated with a decreased as. Mediastinal primary. tu-
mour (p<0.05) and poor prognostic subgroup (p<O.G3) were
predictors of decreased PFS. At a median.follow up of26 months,'
the 2-year as and PFS were similar to those obtained inearlier
studies with larger' number of patients, and confirm previous.
observations that GCTs are a-sighly curable group of tumours.v-?
III view of the excellent outcome, efforts are -being made to
minimize therapy in good 'risk patients and improve the resuits in
the poorrisk ~ategory with the use of high dose chemotherapy with
or without stem cell transplant. 3 • '.
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