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SUMMARY One hundred and forty six patients with advanced germ cell testicular tumours (38
seminomas and 108 malignant teratomas) treated by combination chemotherapy were studied over
10 years. Most of the improvement seen was in patients with malignant teratoma undifferentiated. In
the most recently treated patients (1984-1987) 75% of drug resistant cases were malignant teratoma
intermediate compared with 26% in the series treated between 1978-1983. The microscopic features
of 52 primary testicular tumours were compared with features seen in excised retroperitoneal lymph
nodes after completion of chemotherapy. Primary malignant teratoma intermediate had a higher
incidence of viable malignancy in the excised tissue than malignant teratoma undifferentiated.
Mature teratoma or fibronecrotic tissue within resected tissue was associated with a good prognosis.
If resection was complete patients with drug resistant malignant teratoma intermediate had a more
favourable prognosis than drug resistant malignant teratoma undifferentiated.
It is advised that retroperitoneal node dissection should be considered in the management of
patients with advanced germ cell testicular tumours, and that as complete a resection as possible be
attempted to avoid the danger of missing residual disease.

Since the introduction of cisplatin into combination
chemotherapy for the treatment of patients with
metastatic germ cell tumours of the testis (GCTT)
most centres have reported a 30% improvement in the
overall survivals without major changes in chemotherapy regimens.`3 This improvement has been due
to reduction in the incidence of deaths related to
treatment as a result ofincreasing experience using the
regimen, particularly dose intensity of treatment,
avoiding delay between treatments, and the judicious
use of surgical staging after completion of chemotherapy. Furthermore, treating earlier stage cases due
to greater confidence in the ability to produce close to
100% cure of small volume disease, and dispensing
with radiotherapy as treatment of choice for stage I
and II disease, has also contributed to better survival.
Despite these major advances in patient management, residual retroperitoneal masses may remain.
urography,
intravenous
Lymphangiography,
ultrasound, computerised tomography scanning and
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tumour marker assays have all been used to stage
GCTT and also to characterise these residual masses,
but no reliable criteria as yet have been identified to
indicate the precise nature of the tissue. The characteristics of the mass can only be accurately determined by

thorough histological examination after surgical
excision.45 Histological examination of the excised

mass shows that the mass can include necrotic tissue or
viable tumour, or both.56
As the cure rate of undifferentiated GCTT has
improved, the small subgroup of patients with drug
resistant disease whose tumours show somatic
differentiation (malignant teratoma intermediate) are
now making up a larger proportion of those with a
poor prognosis. Prompted by the relative lack of
publications which have looked at the prognostic
importance of the criteria used by the British Testicular Tumour Panel' in the light of the recent
improvements in the results of treatment, this paper
reports the results of a univariate analysis to attempt
to do this and appraise the value of surgical staging
after treatment in these cases.
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Fig 1 Typical seminoma showing sheets of uniform cells demarcated byfibrous septae containing lymphocytes.
(Haematoxylin and eosin.)

Material and methods

Results

The patients reviewed were all patients with previously
untreated metastatic GCTT treated by one of us
(RTDO) between 1978 and 1988. Details of treatment
regimens have been published elsewhere.23 Histological classification was performed according to the
British Testicular Tumour Panel (BTTP)' based on the
initial review of referral slides or those from the
surgical specimens received after treatment. Using
these guidelines the histological material was divided
into six main groups: (a) seminoma; (b) teratoma
differentiated mature; (c) malignant teratoma intermediate; (d) malignant teratoma undifferentiated; (e)
malignant teratoma trophoblastic; (f) fibronecrotic
tissue/no viable tumour (figs 1, 2, and 3). Adult yolksac tumour was present in many of the malignant
teratoma intermediate and malignant teratoma
undifferentiated tumours, although this did not affect
the overall classification. Adult yolk-sac tumour was
not recognised by the BTTP when the classification
was originally published, but this pattern is now
widely accepted by pathologists and clinicians who use
the British classification.

The series consisted of 146 primary testicular tumours;
38 seminomas and 108 malignant teratomas (table 1).
The patients with primary testicular seminoma ranged
from 32 to 61 years with a mean of 46 years; the
patients with malignant teratomas ranged from 17 to
53 years with a mean of 28 years. The three cases in
category "others" had inadequate tissue from the
needle biopsy specimen for subclassification. The
overall disease free survival after chemotherapy for all
patients in the series shows values ranging from 87%
for seminoma, 84% for malignant teratoma
undifferentiated, 74% for malignant teratoma intermediate and the lowest rate of 27% for malignant
teratoma trophoblastic (table 1). The table also shows
that most of the improvement since 1978 has been in
patients with malignant teratoma undifferentiated and
that in the most recently treated patients 75% of drug
resistant cases are malignant teratoma intermediate
(six of eight) compared with 26% (five of 19) in the
initial series treated between 1978-1983.
Fifty two patients (40 from the initial series and 12
from outside hospitals) underwent retroperitoneal
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Fig 2 (a) Teratoma differentiated, mature. Islands of cartilage and cystic spaces lined by well developed columnar epithelium.
(b) Malignant teratoma, intermediate. Islands of mature cartilage surrounded by undifferentiated carcinoma. (c) Malignant
teratoma, undifferentiated. Sheets ofanaplastic cancer cells with pronounced cellular and nuclear pleomorphism.
(d) Malignant teratoma, trophoblastic. Groups oflarge syncytiotrophoblastic and cytotrophoblastic cells. All staining:
haematoxylin and eosin.

surgical resection (table 2). Fibronecrotic tissue and
residual mature teratoma was found in 16 of 26 (62%),
15 of 16 (94%), and six of seven (86%) of primary
malignant teratoma intermediate, malignant teratoma
undifferentiated, and seminoma, respectively. Malignant teratoma intermediate and malignant teratoma
undifferentiated were found in 10 of 26 (38%), one of
16 (6%), and one of seven (14%) cases of malignant
teratoma intermediate, malignant teratoma undifferentiated, and seminomas, respectively. Two cases of
malignant teratoma trophoblastic were included in the
series with one showing complete necrosis and the
other malignant teratoma trophoblastic. One of the
patients with mature teratoma in retroperitoneal
lymph nodes had areas of squamous carcinoma and
rhabdomyosarcoma. This is a rare occurrence which is
not recognised by the BTTP but is categorised as
mature teratoma with malignant transformation in the

WHO classification.8
The correlation of histological findings after completion of chemotherapy with survival is summarised
in table 3. Eighteen of 20 patients (90%) with necrotic
tissue, 16 of 18 (89%) with mature teratoma, five of
nine (55%) with malignant teratoma intermediate, one
of three (33%) with malignant teratoma undifferentiated and none of two patients with malignant
teratoma trophoblastic are alive after surgical resection of retroperitoneal tissues following completion of
chemotherapy.
Of the eight patients who had incomplete
retroperitoneal resection, six died within two years of
surgery (two with malignant teratoma undifferentiated and four with malignant teratoma intermediate
disease) and two are still alive (one with residual
mature teratoma and one showing fibronecrotic
tissue) at the time of writing.
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Fig 3 Fibronecrotic tissue
(Haematoxylin and eosin.)

Table 1
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Malignant teratoma
intermediate
Malignant teratoma

trophoblastic
Others

Totals
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1978-1983

1984-1987

38

83

86
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39

74
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11

25
67
72

33

3
146
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Histology

Died of
disease
(No/%)

Necrotic
Mature

Malignant teratoma
intermediate
Malignant teratoma
undifferentiated
Malignant teratoma
trophoblastic

-

83

Died of
intercurrent Patients
illness
surviving

(No/%)

(No/%)

1/20 (5)
1/18 (6)

1/20 (5)
1/18 (6)

4/9 (45)
2/3 (67)
2/2 (100)

0/9

18/20 (90)
16/18 (89)
5/9 (55)
1/3 (33)
0/2

0/3
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Table 2 Correlation of histologicalfindings in germ cell tumours before and after chemotherapy
Before

After
Total

Malignant teratoma
intermediate
Malignant teratoma
undifferentiated
Malignant teratoma
trophoblastic
Seminoma

Nohistology

Necrotic

left.

Table 3 Influence of histology of excised specimens on
survival after surgical stagingfollowing chemotherapy

Overall diseasefree survivals after completion of

chemotherapy

Pathology

on

Mature

Malignant
teratoma

Malignant
Malignant
teratoma
teratoma
undifferentiated trophoblastic

intermediate

26

2(8%)

14 (54%)

8 (31%)

11 (69%)

4 (25%)

0

2(8%)
1 (6%)

0

16
2
7
I

1 (50%)
5 (71%)
1

0
1 (14%)
0

0
1 (14%)
0

0
0
0

1 (50%)
0
0

0
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radiotherapy. As modem chemotherapy for metaDiscussion
static disease is extremely effective, clinicians have
Although there have been few substantial reports questioned the need for routine retroperitoneal node
correlating response to combination chemotherapy dissection with its associated risks to the patient of
with the results of single agent chemotherapy, those damage to the great vessels'4 and loss of ejaculation.5
that have been done suggest that malignant teratoma Even after radiotherapy there is a risk of death due to
undifferentiated was more chemosensitive than malig- marrow toxicity induced by chemotherapy. Various
nant teratoma intermediate,9 though little interest has techniques have been used to establish if metastatic
been aroused by this observation. When the results of testicular carcinoma remains within the retroperiplatinum based combination chemotherapy were first toneal lymph nodes after chemotherapy. Most
reported, there was little prognostic importance at- promise has been shown by measuring serum concentached to histological subtype and interest in morpho- trations of the tumour markers fi-chorionic gonadotrophin and a-fetoprotein. When positive, they have a
logical staging has declined in recent years.
The results of this analysis suggest that most of the good correlation with histopathological type but there
improvement in survival during the past decade since isn't a 100% correlation between detection in serum
the introduction of cisplatin combination chemo- and detection in tissue.'617 Therefore, the charactherapy has been in patients with malignant teratoma teristics of retroperitoneal tissues can only be
undifferentiated, while those tumours showing either accurately determined by thorough histological
somatic or trophoblastic differentiation have shown examination after surgical excision.
In our study the histological analysis of
little improvement. Clearly, it will require a larger
series to confirm if this is of real importance in a retroperitoneal tissues shows that malignant teratoma
multivariate analysis, and hopefully this will emerge undifferentiated, malignant teratoma intermediate,
from the multicentre prognostic factor analysis and malignant teratoma trophoblastic was present in
currently in progress under the auspices of the Medical 13 of 52 (25%) patients who had surgical excision.
This finding emphasises the fact that once the course of
Research Council.
Recent debate has suggested that GCTT may evolve chemotherapy has been completed retroperitoneal
via an in situ stage through seminoma to malignant nodes may still contain residual disease which
teratoma undifferentiated. Malignant teratoma provides foci for disease relapse.
In patients showing mature teratoma in
undifferentiated, the most undifferentiated state, is
then thought to differentiate terminally into specific retroperitoneal nodes the prognosis was good. Only
embryonic and extra-embryonic tissue elements one died of his disease and the other of intercurrent
represented by mature teratoma, malignant teratoma illness. In the first patient the mass was incompletely
intermediate, malignant teratoma trophoblastic and excised. Several cases have been reported of the late
yolk-sac tumour.'0 These views, however, are still relapse of mature teratoma both as a GCTT and as
speculative but are supported by recent observations sarcomatous or carcinomatous transformation within
a mature teratoma.'" This is emphasised by the
on DNA ploidy values, twin and HLA studies, and
electron microscopy analysis on human tumours,'01" finding that one of our cases with mature teratoma in
and from experimental studies on mice.'2 The main retroperitoneal tissues developed areas of squamous
hypothesis on which the British system of classifica- carcinoma and rhabdomyosarcoma. Loehrer et al also
tion was originally based proposes that only semi- reported that in patients in whom it was not possible to
remove all mature teratoma, one third were found to
noma arises from germ cells whereas teratomas are
derived from blastomeres misplaced early in have relapsed within five years.'8
The prognosis was also good for patients in our
embryonic development.'3 In our series two cases of
primary testicular seminoma showed mature teratoma series with fibronecrotic tissue in retroperitoneal
and malignant teratoma intermediate in retroperi- nodes. Only two patients died, one due to intercurrent
toneal lymph nodes after chemotherapy. Tissue illness and the other with metastatic disease; in the
samples on both cases had been thoroughly sampled latter case the fibronecrotic tissue was incompletely
and thoroughly examined histologically. Although excised. Therefore, there remains the possibility that
only two cases are included, this may lend support to although resected tissue appears totally necrotic histhe first theory of histogenesis that GCTT pass tologically, micrometastases of viable tumour may
through seminomatous and malignant teratoma remain undetected leading to disease relapse.
We would therefore advise that retroperitoneal
undifferentiated stages which then differentiate into
node dissection be considered in the management of
the other elements described above.
Until recently, patients with metastatic GCTT were patients with advanced GCTT after completion of
treated by orchidectomy and either radical lymph chemotherapy, and that if it is to be perfomed it must
node dissection (para-aortic or mediastinal or both) or be emphasised that as complete a resection as possible

We are grateful to our collegues Professor J P Blandy
and Messrs W F Hendry, H N Whitfield, P R Riddle,
A M I Paris, R C Tiptaft, J P Williams, C R J
Woodhouse, M Singh, E P N O'Donoghue, J Wickham and M H Devereux for referring patients for
treatment, and R C B Pugh, K M Cameron, M C
Parkinson, D Levinson and R A Risdon who reviewed
referral slides and provided classification according to
the British Testicular Tumour Panel on some of their
patients.
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