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Following chemotherapy for metastatic non-seminomatous testicular cancer, surgical resection may demonstrate
that residual masses contain purely benign tissue (necrosis), or potentially malignant tissues (histologically viable
cancer cells or mature teratoma). The morbidity, mortality and costs of resection demand that resection is based
on empirical data rather than on subjective judgements. We reviewed 996 resections from 19 studies to quantify
predictors of the histology at resection. Predictors were analysed for each study and combined in a pooled odds
ratio (OR). Predictors of necrosis were: (1) a teratoma-negative primary tumour (OR = 5.1); (2) normal
tumour markers before chemotherapy [a-fetoprotein (AFP): OR = 2.8; human chorionic gonadotrophin (HCG):
OR = 1.9; both AFP and HCG: OR = 5.7]; (3) a smaller postchemotherapy abdominal mass (e.g. <20 mm:
OR = 3.7); (4) a large shrinkage (=90%: OR = 3.1); (5) lung resections versus abdominal resections (OR = 1.7).
Cancer was found in only 4% of residual retroperitoneal masses <20 mm. Further research may combine the
primary tumour histology, marker level and mass size to improve clinical guidelines, which define subgroups of
patients for whom the benefits of resection do not outweigh the risks.

Keywords: histology, meta-analysis, resection, residual mass, testicular cancer
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INTRODUCTION

SURGICAL RESECTION is widely accepted as the treatment of

malignancy (cancer). Resection of masses containing necrosis

onlv i agsumed to have no theraneutic henefit and ic neually not
only is assumed to have no therapeutic benelit and 1s usually not

choicein the presence of residual masses following chemotherapy
for metastatic testicular non-seminomatous germ cell tumours
(NSGCT) (1, 2]. Resection provides the histological diagnosis
of the residual mass, which may be purely benign with necrotic
and/or fibrotic remnants only (necrosis), may contain mature
teratoma elements (mature teratoma) or viable cancer cells/active

followed by additional treatment. Resection of mature teratoma
or cancer is considered to be beneficial as it prevents growth of
(potentially) malignant cells [3]. Finally, the presence of viable
cancer cells in the residual mass directs the decision to administer
additional chemotherapy [4]. The prognosis after resection is
generally favourable, with 5-year relapse-free survival over 85%
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after resection of necrosis or mature teratoma [3, 5-8], and
between 50% [3, 5~7] and 80% [8-10] after resection of cancer
followed by additional chemotherapy. Another aspect of resec-
tion is that incompletely resected patients have a poor prognosis
[5,8,9].

As the benefit of resection depends on the histology present in
the residual mass, attention has been paid to factors associated
with the histology at resection [3, 11-16]. These analyses have
focused on groups of patients with a high probability of necrosis,
in whom resection might be omitted. In the present study, we
analysed both the probability of necrosis and the probability of
cancer, as both are important in the decision to perform a
surgical resection. For example, it is clear that a patient with
probabilities of 90% necrosis, 1% mature teratoma and 9%
cancer should more definitely undergo resection than a patient
with probabilities of 90% necrosis, 9% mature teratoma and only
1% cancer, as leaving cancer unresected may be considered more
serious than leaving mature teratoma unresected.

Recommendations for resection of abdominal residual masses
vary to a considerable extent. For example, the size of the
residual mass influences the decision to perform resection, but
recommendations vary from laparotomy in any patient with
initial abdominal lymph nodes >3 cm, even if no pathological
mass could be detected on the postchemotherapy computed
tomography (CT) scan [3], to resection of residual abdominal
masses only if they exceed 20 mm [6]. Other factors which have
been considered for patient selection include the presence of
teratoma elements in the primary tumour [11, 14, 17], the
reduction in size of the mass (shrinkage) [11], and the prechemo-
therapy level of tumour markers like a-fetoprotein (AFP) and
human chorionic gonadotrophin (HCG) [14].

The associations of these factors with the histology at resection
have been observed in relatively small studies. In the present
paper, we therefore have combined the data from several pub-
lished studies to obtain larger numbers and hence more precise
estimates of the predictors. Moreover, the published studies
differ with respect to the selection of patients and the chemo-
therapy regimens used. The predictive value of factors may
depend on these study characteristcs (heterogeneity of effect).
This potential heterogeneity is explicitly analysed in the present
study. For example, we investigate whether the effects of
predictors are different in lung and abdominal resections, or
different in more recently published studies, where newer
chemotherapy regimens were applied.

PATIENTS AND METHODS

Associations with the histology at resection (effects) were
quantified using techniques of meta-analysis [18]. The following
factors (or predictors) were considered: primary tumour his-
tology, tumour markers before chemotherapy, abdominal mass
size, shrinkage during chemotherapy, and type of resection. The
primary tumour histology was defined as teratoma-postive or
teratoma-negative [3, 11), indicating whether mature teratoma
elements were present. The highest tumour marker level of AFP
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and HCG before chemotherapy was classified as elevated or
normal, although normal values differed between studies, e.g.
AFP <5 ng/ml [5] or <20 ng/ml [14, 26]. The effects of primary
histology and tumour marker level were analysed in studies
including laparotomies or thoracotomies only, or both. In those
studies which included laparotomies only, associations with the
histology at resection were quantified for pre- and postchemo-
therapy mass size as measured on CT scan, and for the reduction
in size of the mass during chemotherapy (shrinkage). A large
shrinkage has been defined as a reduction of more than 90% in
area [3]). The corresponding reduction in one dimension is
68.4%, which was used if only measurements in transversal
direction were available. The factor type of resection indicated
if abdominal or lung masses were resected. The histology of
the resected material was classified according to the worst
histological element, either as cancer, mature teratoma or
necrosis. Thus, mature teratoma refers to masses which con-
tained mature teratoma and possibly also necrosis/fibrosis, but
no viable cancer cells, and cancer refers to masses which
contained viable cancer cells and possibly mature teratoma and/
Or necrosis.

Studies were selected using MEDLINE medical database and
via references in articles. The studies had to contain frequency
data on the association of a factor with the histology found at
resection, either in tables or mentioned in the text. From
some authors additional information on their patient series was
obtained (Dr G. Pizzocaro, Milan, Italy [24] and Dr P.F.A.
Mulders, Nijmegen, The Netherlands [26]). Furthermore, data
were included from a series of 86 patients resected in three
Dutch centres between July 1980 and June 1991. Details on the
treatment of these 86 patients were described elsewhere [8]. The
data used from each study are listed in the Appendix.

Statistical analysis

The probability of necrosis and the probability of cancer were
related with factors known before resection. The odds ratio (OR)
was used as the measure of association in 2 X 2 tables. The OR
is the ratio of the odds of necrosis or cancer in one category
divided by the odds in the other category. The OR may be
interpreted as a relative risk, when the probabilities are small,
e.g. <10%. When the probabilities are larger, the OR is larger
than the relative risk. An OR of more than one for a category of
patients means that the odds (or risk) is increased compared to
the other category. Contrary, an OR smaller than one indicates
a lower risk. ORs were calculated within each patient series
(study OR) and subsequently pooled (pooled OR) using the
Mantel-Haenszel method (StatXact version 2, CYTEL Software
Corporation, Cambridge, Massachusetts, U.S.A.). The 95%
confidence intervals (95% CI) of the pooled ORs were calculated
with the exact variance estimate of Robins ef al. [19]. In studies
with a zero cell frequency the variance and study OR were
estimated by the procedure of Peto {20]. Factors have statistically
significant effects (P < 0.05) if the 95% CI of the pooled OR
does not include one.

As the studies differed with respect to a number of relevant
characteristics, it was investigated whether the effect of the
predictors depend on any of these characteristics (heterogeneity
of effect [18]). The following study characteristics were con-
sidered (see Table 1); the selection of patients (type of resection,
markers at resection, size of resected masses), the time of
treatment, which is related to the type of chemotherapy regimen
used, and study size. The characteristic study size is used to
detect publication bias, i.e. the phenomenon that statistically
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Table 1. Study characteristics considered for heterogeneity of effect
of the associations with the histology at resection.

Characteristic Coding

Type of resection 1. Abdominal resection only
2. Lung resection only
3. Both abdomina] and lung resections or
unclear

Markers at resection 0. Markers normal before resection
1. Some patients with elevated markers
2. Unclear

Small masses only (CT normal/<20 mm)
Larger masses only (CT abnormal/

=20 mm)

2. Both small and larger masses

Size of the resected 0.
masses 1.

Time of treatment Year of publication

Study size Number of patients

CT, computed tomography. The codes of each characteristic are listed
with the studies in Figure 1, Table 2 and Appendix.

significant results have a higher chance of being published than
insignificant results, leading to on average higher effect estimates
in smaller studies. The heterogeneity of effect was tested for
statistical significance by fitting a weighted linear regression
equation of In(study OR) on the study characteristics [21], where
each study OR was weighted by the reciprocal of its variance. If
significant heterogeneity existed (P < §.10[18]), the pooled OR
was calculated for each category of the study characteristic.

RESULTS
The analysis included 901 resections from 18 articles
[3,5,9, 11-17, 22-29] published between 1983 and 1992 and
95 resections (75 abdominal, 20 lung) from our own Dutch series
[8]. Table 2 shows that the overall distribution of the histologies
at 996 resections was necrosis in 480 (48%), mature teratoma in
361 (36%) and cancer in 555 (16%).

Probability of necrosis

The relation between the finding of necrosis only in the
resected material and the primary tumour histology was
described in many publications. Figure 1 depicts the OR for
each study with the corresponding 95% CI and the pooled OR
with its 95% CI. The effect of teratoma elements in the primary
tumour is consistent in all analyses; no heterogeneity of effect
was found in relation to any of the study characteristics. The
pooled OR was 5.1 (Figure 1, Table 3), which means that
patients without teratoma elements in their primary tumour
(teratoma-negative) have more often necrosis in their residual
masses (see Appendix: 289/451 = 64%), compared to patients
with teratoma elements in their primary tumour (see Appendix:
126/438 = 29%).

Similarly, the associations of other factors with the finding of
necrosis only at resection were summarised. As no heterogeneity
of effect was found, one pooled OR is presented for each factor
in Table 3. Patients with normal tumour markers AFP or HCG,
or both AFP and HCG before chemotherapy had necrosis more
often at resection. Smailer abdominal masses before chemo-
therapy had a higher probability of necrosis (not significant,
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P > 0.10). Smaller postchemotherapy masses (normal CT scan
or =10, <15, =20, =50 mm) contained necrosis more often
than larger masses (abnormal CT scan or >10, >15, >20,
>S50 mm, respectively). A large shrinkage indicated a higher
probability of finding necrosis only. The type of resection was
associated with the probability of necrosis: necrosis was found
more often at lung resections (P = 0.04).

Probability of cancer

Further analysis related the probability of cancer to the factors
described in the literature (final column in Table 3). The
association of the primary tumour histology with cancer was
significantly different in abdominal and lung resection
(P = 0.002). In abdominal resections, teratoma-negative pati-
ents had a significantly lower probability of cancer (OR 0.48,
95% CI 0.28-0.83, P = 0.008). In lung resections this associ-
ation seemed, however, to be reversed (OR = 3.7, 95% CI
0.99-14, P = 0.051), as illustrated by the following numbers
(see Appendix): in 9 (24%) of 37 teratoma-negative patients
cancer was found, compared to 4 (9%) of 45 teratoma-positive
patients. Note that no mature teratoma was found in the 37
teratoma-negative patients. Thus, the probability of necrosis
was higher in teratoma-negative patients undergoing thora-
cotomy, but the probability of cancer also seemed higher. In
studies including both abdominal and lung resections, the effect
of the primary tumour histology was between the effects found
in studies including abdominal or lung resections only.

Table 2. Distribution of the histology at resection for the studies

analysed

Code Author Ref Year =n Nec Ter Can

100  Brackeneral. 27 1983 22 1464% 314% 523%
100  Geldermaneral. 22 1986 24 1771% 729% 0 0%
100 Fossietal. 13 1989 37 2465% 1232% 1 3%
100 Fossietal. 14 1992 76 5167% 2229% 3 4%
101  Brackenetal. 27 1983 22 836% 732% 732%
102  Stompereral. 15 1985 30 1240% 1033% 827%
102  Donohue ez al. 11 1987 80 3544% 3341% 12 15%
102 Sagalowskyeral. 16 1990 15 640% 533% 427%
102  Muldersetal. 26 1990 34 2059% 1132% 3 9%
102 Toneretal. 3 1990 122 57 47% 48 39% 17 14%
102 Steyerbergetal. 8§ 1993 75 3141% 3040% 14 19%
112 Cartereral. 23 1987 26  727% 1038% 935%
122 Suurmeijeretal. 28 1984 33 2061% 1236% 1 3%
202  Brackenetal. 27 1983 15 533% 427% 640%
202 Mulderseral. 26 1990 8 563% 225% 113%
202 Toneretal. 3 1990 39 2564% 1026% 4 10%
202  Steyerbergetal. § 1993 20 1260% 630% 210%
302 Geldermaneral. 17 1988 35 1543% 1646% 411%
302 Hardingezal. 3 1989 39 1744% 1436% 821%
312 Garnickeral. 29 1983 29 931% 1345% 724%
312 Taiteral. S 1984 73 2534% 32 44% 16 22%
312 Pizzocaroetal. 24 1985 34 14 41% 1029% 10 29%
312 Fossdetal 12 1989 92 4751% 3437% 11 12%
322 Dexeusetal. 25 1989 16 425% 1063% 213%
Total 996 480 48%361 36% 155 16%

The first column (code) indicates the major study characteristics, as
shown in Table 1. The studies are ordered according to these study
characteristics and year of publication. Ref denotes the reference num-
ber; #, the total number of resections in the patient series; Nec, necrosis;
Ter, mature teratoma; Can, cancer.
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Figure 1. The effect of the absence of mature teratoma elements in the primary tumour on the probability of necrosis at resection.
Studies are ordered according to the study characteristics as shown in Table 1.

No significant heterogeneity of effect was found for the other
factors (normal AFP and/or normal HCG before chemotherapy,
smaller pre- or postchemotherapy masses, a large shrinkage,
lung resection compared to abdominal resection). Smaller pre-
or postchemotherapy retroperitoneal masses were statistically
significantly associated with a lower probability of cancer.

DISCUSSION

This study is the first quantitative overview of predictors for
the histology at resection of residual masses in patients with
NSGCT. Results from 19 published studies were summarised
with statistical techniques. In 996 resections, necrosis was found
in 48%, mature teratoma in 36% and cancer in 16%. In a
recently published large study [30] the frequency of cancer was
comparable (21%). The frequency of necrosis was, however,
somewhat lower (22%) and the frequency of mature teratoma
was somewhat higher (57%), probably reflecting the selection
policy for resection (masses > 20 mm [30]).

Predictors for necrosis did not significantly depend on study
characteristics such as the selection of patients or the time of
treatment. Predictors for cancer, however, appeared to have
different effects in lung and abdominal resections. Heterogeneity
based on study size was not found, indicating that no major
publication bias was present in the articles analysed.

The predictor of necrosis which appeared from this analysis
as the most important is the absence of mature teratoma elements
in the primary tumour. The fact that this primary histology is

related to the finding of necrosis at resection was already
evident from many individual studies, but the magnitude of the
association could now be estimated more precisely (pooled OR
5.1, 95% CI 3.8-6.9). Secondly, in this meta-analysis normal
levels of turnour markers AFP and/or HCG before chemotherapy
were clearly associated with a higher probability of necrosis at
resection. Note that this association was statistically significant
in two out of seven individual studies only, [5, 24] and [14, 29].
Thirdly, the analysis indicated that smaller residual retroperi-
toneal masses contained necrosis more often at resection. Associ-
ations of similar magnitude were found for several cut-off points
(10, 15, 20 or 50 mm). Finally, other predictors for necrosis
were a large shrinkage (=90%) and the location of the mass:
resection of pulmonary nodules versus retroperitoneal masses.
Predictors for cancer were not considered explicitly in any
previous publication, as it has been argued that both patients
with mature teratoma or cancer in a residual mass require
resection {3]. However, the consequences of leaving viable
cancer cells unresected are not equivalent to the consequences
of leaving mature teratoma unresected. Resection of residual
cancer is usually followed by two additional chemotherapy
courses, which is effective in the majority [8, 10] of these
patients. A much lower efficacy may be expected in these
patients if they relapse, due to development of drug resistance
and a more extensive tumour bulk. Although the risks of leaving
mature teratoma unresected include a more difficult resection
after a rapid growth of the mass and malignant change [3], most
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Table 3. Pooled odds ratios (OR) with the corvesponding 95% confidence intervals for the
factors described in the literature combined with own data

Necrosis Cancer
Factor OR(95%CI) OR(95%CI)
Primary tumour histology Abdominal: 0.48 (0.28-0.83)
Teratoma-negative vs teratoma-positive 5.1 (3.8-6.9) Lung+abd.: 0.71(0.39-1.3)
Lung: 3.7 (0.99-14)
Tumour markers before chemotherapy
AFP normal vs elevated 2.8 (1.7-4.6) 0.54(0.26-1.1)
HCG normal vs elevated 1.9 (1.2-3.0) 1.33(0.72-2.4)
Both AFP and BHCG normal vsoneor 5.7 (2.5-13) 0.59(0.19-1.9)
both elevated
Retroperitoneal mass size
Prechemotherapy size*
=20 vs >20 mm 1.3(0.54-3.1) 0.32(0.04-2.4)
<50 vs >50 mm 1.6 (0.81-3.3) 0.25(0.08-0.77)
Postchemotherapy size*
=10 vs >10 mm 3.6 (2.1-5.9) 0.40(0.18-0.88)
=<15vs >15 mm 8.4 (3.2-22) 0.33(0.09-1.3)
<20 vs >20 mm 3.7 (2.0-6.8) 0.12(0.03-0.43)
=50 vs >50 mm 4.3 (2.0-9.1) 0.35(0.16-0.77)
Shrinkage
=90% vs <90% 3.1 (2.0-4.8) 0.63(0.33-1.2)
Type of resection
Lung vs abdominal 1.7 (1.0-2.7) 0.83(0.42-1.6)

*Note that the ORs calculated at the different cut-off points are not totally independent, as the
same observations of some studies were used in multiple calculations. An OR > 1 indicates that
the probability was higher in the first category of a factor, e.g. the probability of necrosis was
higher if the primary histology was teratoma-negative (OR=5.1).

patients with mature teratoma may presumably be resected
successfully at a later date. Thus, a higher risk of leaving mature
teratoma unresected might be accepted compared to the risk of
cancer. The probability of cancer, therefore, requires explicit
analysis. The probability of mature teratoma can be calculated
once the probabilities of necrosis and cancer are known.

Remarkably, the association of the primary tumour histology
with the probability of cancer appeared different in lung and
abdominal resections. At lung resection, the absence of mature
teratoma elements in the primary tumour was found to be related
to a higher probability of necrosis, but also to a higher probability
of cancer. This association might be explained by coincidence,
because of the large number of tests for heterogeneity that were
performed. Further empirical research may confirm our findings
or explain why, for example, no mature teratoma elements are
found in lung masses of patients with initially teratoma-negative
tumours.

At abdominal resection, cancer was found significantly less
often when the primary tumour was teratoma-negative. Also,
smaller pre- or postchemotherapy abdominal masses were associ-
ated with a lower probability of cancer, especially residual
masses <20 mm. Note that in these small residual masses the
odds of necrosis were 3.7 times as high, while the odds of cancer
were 8.3 times as low (OR = 0.12, Table 3) compared to
residual masses >20 mm. Thus, residual retroperitoneal masses
=20 mm contain necrosis more often, but in addition these
masses contain cancer relatively less often. This is illustrated by
the absolute frequencies of the histology at resection in our series
(81: necrosis 57%, mature teratoma 43%, and cancer in 0% of 23
retroperitoneal masses <20 mm after chemotherapy. When we
combine these data with some recent publications presenting

data on the histology of small residual masses (=15 mm {3],
<20 mm [14], =20 mm [26]) we observe the following distri-
bution for the total of 155 small masses: necrosis 71%, mature
teratoma 25% and cancer 3.9% (6/155). The policy to resect
residual abdominal masses only if they exceed 20 mm [6, 30]
thus implies that masses will be left unresected which have a risk
of circa 25% of containing mature teratoma, but a risk of only
4% of containing cancer.

This analysis identified no single factor that indicated sub-
groups with a probability of necrosis only as high as 80 or 90%,
nor were factors identified which excluded the finding of residual
cancer. Presently, the size of the residual mass is the foremost
important factor 1o select patients for resection [3, 6]. This
analysis confirms that several other factors might be taken into
account when considering resection, especially the absence of
teratoma elements in the primary tumour. The association of the
primary tumour histology with the finding of cancer at resection
may, however, be markedly different in lung resections. This
illustrates that selection guidelines for laparotomy may not apply
to thoracotomy.

The combination of factors will possibly allow the definition
of subsets of patients in whom resection might be omitted. Fossd
[14] found necrosis only in 15 patients with residual masses
smaller than 2 cm, with malignant teratoma undifferentiated
(MTU) (embryonal carcinoma) in their primary tumour and
with both AFP and HCG normal before chemotherapy. In our
study group of 75 patients, only 2 fulfilled these criteria, 1 had
necrosis and 1 had mature teratoma at laparotomy. Donohue
[11] found necrosis only in 15 patients who showed a shrinkage
over 90% in volume and without teratoma elements in their
primary tumour. 5 of our patients met these criteria: 4 had
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necrosis and 1 had cancer at laparotomy. Thus, attempts to
define groups of patients who will not have mature teratoma or
cancer based on a few factors are not very reliable so far and
include a small fraction only of the total number of patients with
CT scan-detected residual masses.

It may be expected that refinement and extension of the
number of factors can make more accurate predictions of the
histology at resection than the above mentioned studies [11, 14].
Therefore, we initiated a collaborative effort with other research
groups to perform a multivariate analysis, using the primary
tumour histology, the levels of tumour markers before chemo-
therapy (AFP, HCG, lactate dehydrogenase [3]), mass size
after chemotherapy and shrinkage of the mass to estimate the
probability of necrosis, mature teratoma and cancer at resection.
These multivariate estimates may guide the decision to resect a
residual mass. Optimal treatment is then determined on a more
individual basis by weighing the benefits of resecting mature
teratoma or cancer against the morbidity, mortality, financial
costs and the patient’s personal preferences.
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APPENDIX
Distribution of the histology at resection according to the predictors analysed. The first column (code) indicates the major study characteristics, as shown
in Table 1. The studies are ordered according to these study characteristics and year of publication. n denotes the number of resections. Nec, necrosis; Ter,
mature teratoma; Can, cancer.

Primary tumour histology
Teratoma-negative Teratoma-positive
Code Author Year n Nec(%) Ter(%)Can(%) n  Nec(%) Ter(%) Can(%)
100  Brackenetal. [27] 1983 17 71 6 24 5 40 40 20
100  Gelderman et al. [22] 1986 10 100 0 0 14 50 50 0
100 Fossdetal. [13] 1989 23 74 22 4 14 50 50 0
101  Bracken et al. [27] 1983 16 50 25 25 6 0 50 50
102  Donohueetal. [11] 1987 48 60 27 13 32 19 63 19
102 Sagalowsky et al. [16}] 1990 6 67 17 17 9 22 44 33
102 Mulders et al. [26] 1990 18 83 6 11 16 31 63 6
102 Tonereral. [3] 1990 75 55 33 12 46 33 50 17
102 Steyerbergeral. [8] 1993 35 54 40 6 40 30 40 30
112 Carter eral. {23] 1987 13 54 23 23 13 0 54 46
122 Suurmeijer ez al. [28] 1984 11 82 18 0 22 50 45 5
202  Brackeneral. [27] 1983 7 43 0 57 8 25 50 25
202 Mulders et al. [26] 1990 3 67 0 33 5 60 40 0
202 Toneretal. [3] 1990 18 83 0 17 21 48 48 5

202 Steyerberg et al. [8] 1993 9 89 0 11 11 36 55 9
302 Geldermanetal. [17] 1988 10 70 10 20 25 32 60 8

302 Hardingetal. [9] 1989 18 67 22 11 21 24 48 29
312 Garnick et al. [29] 1983 15 47 27 27 14 14 64 21
312 Taitetral. [5] 1984 34 56 24 21 39 15 62 23
312 Pizzocaro et al. {24] 1985 19 68 16 16 15 7 47 47
312 Fossdetal. [12] 1989 39 74 135 10 53 34 53 13
322  Dexeusetal. [25] 1989 7 43 43 14 9 11 78 11
Total 451 64 22 14 438 29 53 18

Prechemotherapy highest AFP level

AFP normal AFP elevated
Code Author Year n  Nec(%) Ter(%)Can(®%) n Nec(%) Ter(%) Can(%)
100 Fossdetal. [14] 1992 35 77 17 6 41 59 39 2

102 Mulders et al. [26] 1990 13 77 23 0 19 47 37 16
102 Steyerberg et al. [8] 1993 16 63 25 13 59 36 44 20
202  Steyerbergetal. [8] 1993 7 71 14 14 13 54 38 8
312 Garnicketal. [29] 1983 16 31 38 31 10 30 40 30
312 Taitetal. (5] 1984 16 56 31 13 58 28 45 28
312 Pizzocaro et al. [24] 1985 10 70 20 10 24 29 33 23

Total 113 65 24 12 224 39 41 20

Prechemotherapy highest HCG level

HCG normal HCG elevated
Code Author Year n  Nec(%)Ter(%)Can(%) n Nec(%) Ter(%) Can(%)
100 Fossdetal. [14] 1992 35 83 17 0 41 54 39 7

102 Mulders eral. [26] 1990 11 55 36 9 22 59 32 9
102 Steyerberg et al. [8] 1993 23 57 30 13 52 35 44 21
202 Steyerberg et al. [8] 1993 6 67 17 17 14 57 36 7
312 Garnickeral. [29] 1983 11 55 18 27 18 17 56 28
312 Taitetral [5] 1984 18 33 22 44 55 35 49 16
312  Pizzocaro et al. (24] 1985 9 33 22 44 25 4“4 32 24

Total 113 59 23 18 227 41 42 16
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Prechemotherapy highest AFP and HCG level

AFP and HCG normal AFP or HCG elevated
Code Author Year n  Nec(%) Ter(%)Can(%) n  Nec(%) Ter(%) Can(%)
100  Fossd eral. [14] 1992 24 92 8 0 52 56 38 6
102 Mulders ez al. [26] 1990 6 67 33 0 27 56 33 11
102 Steyerberg et al. [8] 1993 8 75 13 13 67 37 43 19
202  Steyerbergeral. 8] 1993 2 100 0 0 18 56 33 11
312 Garnick et al. [29] 1983 7 57 0 43 22 23 59 18
312  Pizzocaro et al. [24] 1985 3 100 0 0 31 35 32 32
Total 50 82 10 8 217 44 40 16
Prechemotherapy maximum tranversal abdominal lymph node size
Code Author Year Category n Nec(%) Ter(%) Can(%)
100 Fossd etal. [14] 1992 <20 mm 13 54 38 8
=20 mm 63 70 27 3
102 Mulders et al. [26] 1990 2049 mm 14 71 29 0
=50 mm 20 50 35 15
102 Steyerberg et al. [8] 1993 =20 mm 10 40 60 0
21499 mm 24 50 42 8
=50 mm 15 37 34 29
312 Pizzocaro et al. [24] 1985 =20 mm 1 100 0 0
21-49mm 6 33 33 33
=50 mm 27 41 30 30
Postchemotherapy maximum tranversal abdominal lymph node size
Code Author Year Category n Nec(%) Ter(%) Can(%)
100 Fossi et al. [14] 1992 0-10 mm 49 71 p7) 6
11-20 mm 27 59 41 0
102 Bracken ez al. [27] 1983  Clinical complete response 22 64 14 23
Residual mass 22 36 32 32
102 Stomper et al. [15]* 1985 11-20 mm 17 59 35 6
21-50 mm 10 S0 30 20
>50 mm 18 33 39 28
102 Toner et al. [3] 1990 0-15 mm 39 79 13 8
>15 mm 60 32 48 20
102 Mulders et al. [26] 1990 0-10 mm 9 89 11 0
11-20 mm 8 88 13 0
21-50 mm 11 45 36 18
>50 mm 6 0 83 17
102 Steyerberg et al. [8] 1993 10-20 mm 23 57 43 0
21-50 mm 38 39 37 24
>50 mm 14 21 43 36
312 Garnick et al. [29] 1983 CT normal 7 43 43 14
CT abnormal 15 27 33 40
312 Fossaeral. [12] 1989 CT normal 34 79 18 3
CT abnormal 58 34 48 17
312 Pizzocaro et al. [24] 1985 0-10 mm 8 75 13 13
11-20 mm 4 50 25 25
21-50 mm 7 43 29 29
>50 mm 15 20 40 40

*n indicates in this study the number of residual masses, not the number of resections.
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Shrinkage of the mass (=68.4%/70% in size /=90% in area)

Shrinkage =90% Shrinkage <90%
Code Author Year 2 Nec(%) Ter(%)Can(%) n Nec(%) Ter(%) Can(%)
100 Fossderal. [14] 1992 34 71 23 6 42 64 33 2

102 Stompereral.[1S]* 198 10 70 10 20 21 57 29 14
102 Donohueeral. [11]+ 1987 24 71 25 4 6 32 48 20
102 Sagalowsky etal. [16]+ 1990 7 40 40 20 10 40 30 30
102 Mulders et al. [26] 1990 12 83 17 0 22 45 41 14
102 Toneretal. [3] 1990 25 72 16 12 61 39 4 16
102 Steyerbergeral.[8] 1993 11 73 9 18 64 36 45 19
312 Pizzocaroeral.[24] 1985 13 69 15 15 21 24 38 38

Total 134 71 19 11 297 41 41 17

*n indicates in this study the number of residual masses, not the number of resections
+ A reduction over 90% in volume was used as a criterium for ‘large reduction in size’.

Type of resection
Lung resection Abdominal resection
Code Author Year n  Nec(%) Ter(%)Can(%) n Nec(%) Ter(%) Can(%)
302 Brackenetal. [27] 1983 15 33 27 40 22 36 31 32
302 Mulderseral. [26] 1990 8 63 25 13 34 59 32 9
302 Toneretal. 3] 1990 39 64 26 10 122 46 40 14
302 Steyerbergeral. [8] 1993 20 60 30 10 75 41 40 19
312 Fosséetal. [12] 1989 9 56 33 11 92 51 47 12
Total 91 57 27 15 345 47 38 15
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Long-term Results of Two VAB-like Regimens
(Vinblastine + Actinomycin-D + Bleomycin +
Cyclophosphamide + Cisplatin) in Malignant
Germ Cell Tumours of the Ovary
S. Culine, C. Lhomme, J. Kattan, P. Duvillard, G. Michel and J.-P. Droz

21 patients with malignant germ cell tumours of the ovary were treated with two chemotherapy regimens including
vinblastine, actinomycin-D, bleomycin, cyclophosphamide and cisplatin. Chemotherapy was delivered as primary
postoperative therapy in 15 patients and for recurrent disease in 6 patients. 3 of 4 patients with pure dysgerminomas
and 10 of 17 patients with non-dysgerminomatous tumours are alive without evidence of disease. The overall
progression-free survival is 62% (95% confidence interval 45-77) with a median follow-up of 7 years. Two toxic
deaths were observed. Less toxicity and better efficacy favour etoposide- and cisplatin-based regimens as standard
chemotherapy for germ cell tumours of the ovary.
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INTRODUCTION of seminoma, and tumours other than pure dysgerminoma, the
MALIGNANT OVARIAN germ cell tumours account for <5% of all  so-called non-seminomatous germ cell rumours (NSGCT) [2].
ovarian neoplasms, and their incidence is approximately one Dysgerminoma is radiosensitive, and radiotherapy has been

tenth that of testicular cancer [1}. The pathological classification  used in the postoperative treatment of patients with primary
mainly distinguishes pure dysgerminoma, the female equivalent  disease as well as in patients with recurrent disease. Several



