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of these neoplasms at Memo
rial Sloan—Kettering Câncer
Center is summarized.

Nonseminomatous germ cell
tumors of the testis
(NSGCTT) account for appro-
ximately 60% of germ cell tu
mors and have aiways repre-
sented a greater therapeutic
challenge than seminomas.*
Analysis of newly diagnosed
patients with NSGCTT pre-
senting at MSKCC between
1975 and 1978 revealed that
mal ignancy was clinicai ly con-
fined to the testis in 38%
(79/208) (stage i), to the testis
and retroperitoneal lymph no-
des in 41% (86/208) (stage 1 1),
and beyond the retroperito
neal lymph nodes in 21%
(43/208) (stage 1 1 1).^ Treat-
ment in stages I and 1 1 in the
USA has been primarily surgi-
cal and has achieved cure rates
of 85% and 50 — 60%, respec-

ABSTRACT

With the VAB-6 program about 90% (54/59) of patients with
stage Ui and buiky stage li disease achieved complete remission
and eighty percent remain free of disease. Patients with minimai
metastatic disease can usually be treated successfully with
chemotherapy alone, while patients with advanced disease frequentiy
required combined treatment with chemotherapy and surgery in order
to achieve complete remission. Most patients without a teratomatous
component in the testis tumor wili achieve complete remission with
chemotherapy alone, whereas patients with a teratomatous component
are more likely to require the combined approach of chemotherapy
and surgery to achieve disease free status. Pure seminoma was
apparentiy the most responsive and pure choriocarcinoma the least
responsive histologic type of testis tumor to the combination
chemotherapy. The incidence of a residual mature teratoma in the
resected specimem has increased with the improved efficacy of
chemotherapy. High complete remission rates and a short duration
of treatment ensure rapid return ofaffiicted individuais to
productive life, thus, fuifiUing a most importantgoal of
treatment.

Malignant germ cell tumors
of the testis although rare, re-
presented until recentiy, one
of the most common causes of
câncer death in the 19 — 34

year age group, and thus pro-
duced a significant social, eco-
nomic and psychologic im-
pact* In th is report, progress
achieved in the chemotherapy
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tively/ Although hope for
cure of disseminated germ cell
tumors was raised by chemo-
therapy in 1960,® a dramatic
improvement in survival in sta-
ge 1 1 1 disease was not seen un-
til the incorporation of cis
diammine dichioroplatinum
(II) (cis platinum, CDDP),vin-
blastine, and bleomycin into
chemotherapy combinationsin
the mid seventies.

shortened intervals have result-

ed in more effective steriliza-

tion of maligant elements.
This enabled and additional 20
— 30% of patients, primarily
those with bulky metastatic
deposits at the beginning of
chemotherapy, to become free
of disease after resection of re

sidual tumor and additional

chemotherapy.
1978, patients were treated
with the VAB-4 and VAB-5

protocois for 2 1/2 years.®'* “
However, the increased effecti-
veness of induction regimens
diminished the importance of
prolonged maintenance che
motherapy and led to the de-
velopment of the VAB-6 regi-

VAB-6 consists of

9,16 Until late

11,13
men.

whom remain in remission

with a median follow up of
36 + months.* ‘ Because of
the excellent resuits of the

VAB-6 regimen and the lack
of an increased relapse rate
with the reduction of mainte

nance in the latter experience,
maintenance has been omitted

completely in subsequent ex-
Thirty one of 341 2

perience.

(91%) evaluable patients achie-
ved complete remission and 28
remain free of disease withThe goal of chemotherapy

is cure without intolerable to-
xicity and production of com
plete remission (CR) is an
essential first step. In pursuit
of this goal, since 1972, at
MSKCC, six consecutiva coith
bination chemotherapy regi
mens were evaluated in the

treatment of disseminated

nonseminomatous germ cell
tumors of the testis.

first three programs,withasuc-
cessive and rational incorpora
tion of an increasing number
of individually active drugs
and changes in the drug sche-
dules, complete remission ra
tes increased from 15% with
VAB-1 (three drugs: vinblasti-
ne, actinomycin D, bleomy
cin) to 60% with the VAB-3

(seven drug combination: vin-
blastine, actinomycin D, bleo
mycin, cis diamminedichloro-
platinum, cyclophosphamide,
adriamycin, chiorambucil).*'*
This experience determined
that induction incorporating
cyclophosphamide, actinomy
cin D, vinblastine, bleomycin
infusion, and high dose cis pla
tinum was the most effective

part of the VAB chemothera
py regimen. Therefore, after
VAB-3, qualitatively similar
inductions have been given at
progressively shorter inter
vals.*'*® Although the appa-
rent initial CR rates to the

subsequent chemotherapy re
gimens have been similar
(60%) repeated inductions at

6,13 In

median follow up of 24 +
months.*® Thus with the
VAB-6 program about 90%
(54/59) of patients achieved
complete remission, roughly
60% (35/59) with chemothera
py alone and 30% (19/59)
with combined chemotherapy
and surgery. In patients who
achieved complete remission
with combined chemotherapy
and surgery the resected speci-
men consisted of mature tera-

toma in two thirds and of ma-

lignant elements in the one
third. Eighty percent of pa
tients treated with the VAB-6

regimen remain continuousiy
free of disease with median

follow up of over two and half
years.

Patients with minimal me

tastatic disease can usually be
treated successfully with che
motherapy alone, while pa
tients with advanced disease

frequentiy require combined
treatment with chemotherapy
and surgery in order to achieve
complete remission.**'*® Of
22 patients with minimal me
tastatic deposits who were
treated with the VAB-6 pro
gram, 18(82%) achieved com
plete remission with chemo
therapy alone, and an additio
nal 4 patients after resection
of residual disease (total CR
100%). Of patients with ad
vanced disease, 16 (43%)
achieved CR with chemothera

py alone, and an additional

3 — 4 successive chemothera

py inductions given 3—4
weeks apart (table 1). Each in
duction requires 4 days of che
motherapy giving cyclophos
phamide, vinblastine, bleomy
cin and actinomycin D by in-
travenous push on the first
day, followed immediately by
3 days of continuous bleomy
cin infusion, and high dose cis-
platinum over 20 — 30 min.
with Mannitol induced diuresis

on the fourth day. Incomplete
responders after 3 inductions
or those with initially bulky
retroperitoneal metastastases
are explored one month after
the 3rd induction with intent

to resect residual disease. If

the resected tumor contains

malignant elements, an addi
tional 2 inductions are given.
Complete responders to the
first 3 chemotherapy induc
tions and those in whom only
mature teratoma is found in

resected residual tissue receive

no additional inductions. The

first 25 patients so treated re-
ceived a brief maintenance to

complete 1 year of chemothe
rapy. Complete remission was
achieved in 23 of 25 (92%) of
evaluable patients, 80% of
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outcome of treatment of

such patients wili be influenc-
ed by the response of retro-
peritoneal metastases to che-
motherapy and the ability to
resect residual deposits com-
pletely.
The indications for retro-

peritoneal lymph node dissec-
tion following chemotherapy
for stage I I I disease In those
without prior lymphadenecto-
my have not been clearly defi-
ned. Our limited experience
suggests that most patients ,
with clinically minimal retro-
peritoneal lymph node metas
tases achieve CR with chemo

therapy alone.^* However, CR
of retroperitoneal deposits
with chemotherapy alone was
achieved in only 24% (12/49)
of patients with bulky nonse-
minomatous retroperitoneal
metastases. An additional 43%
(21/49) became free of disease
following resection of residual
metastasea* ® The resected tis-
sue was mature teratoma in

60% and malignant tumor in
40% of these patienta We re-
commend that patients with
bulky retroperitoneal metasta
ses have RPLND after 3 che
motherapy inductions because
of the low CR with chemothe

rapy alone, because resection
of teratoma and of malignant
elements can convert an in-

complete response to a CR,
and because the pathologic
findings help determine the
need for further chemothera-

of patients with stage I I I or
bulky stage I I disease in whom
VAB-4, VAB-5, or VAB-6 was
the first chemotherapy. CR
was achieved in 21/28 with
and in 74/88 without chorio-

carcinoma elements, and 21
(76%), respectively, remain in

15(41%) became free of disea
se after resection of residual

disease (total CR 84%). Patien
ts having only pulmonary me
tastases had higher CR rates
subsequent to chemotherapy
alone, than patients with con-
comitant pulmonary and re
troperitoneal disease. The rea-
son for this is not clear but the

often bulkier nature of metas

tases in the retroperitoneum
may be one of the reasons.

Pure seminoma was appa-
rently the most responsive
(CR 6/6) histologic type of
germ cel l tumor to the VAB-6
regimen despite the fact that
such patients had massive me-
tastatic deposits.
Lower complete remission ra
tes with chemotherapy alone
were observed in patients with
equally bulky nonseminoma-
tous disease (CR seminoma vs
NSGCT = 100%vs< 30%, re^

pectively). Most patients with
out a teratomatous compo-

nent in the primary tumor wilI
achieve CR with chemothera

py alone, whereas patients
with a teratomatous compo-
nent are more likely to require
the combined approach of
chemotherapy and surgery to
achieve disease free sta-

Embryonal carcino-
ma shows high CR rates to
chemotherapy alone.* Pure
choriocarcinoma remains the

least responsive histologic type
of gonadal germ cell tumor
and 30 of 32 patients with pu
re choriocarcinoma seen at
MSKCC during the last 3 deca-
des were dead within a median

of 4 months despite various
forms of chemotherapy.* * 80%
of patients with pure chorio
carcinoma develop brain me
tastases

carcinoma occuring in associa-
tion with other germ cell ele
ments has a better prognosis.
Choriocarcinoma elements

were present in 24% (28/118)

1 1 ,1 3,1 7

11,13
tua

1 9 However, chorio-

Cr.

Over the past few years pro-
gressively larger numbers of
patients with stage I I I or bul
ky stage I I neoplasm have en-
tered complete remission with
the help of adjunct surgery
after initial chemothera-

Response to chemo
therapy, proper timing of sur
gery, and complete resection
of residual tumor are essential

for success. Surgical resection
of a tumor that is progressing
inspite of chemotherapy is
usually unsuccessfui due to
inábility to resect tumor com-
pletely, or due to the emergen-
ce of metastases in other loca-

tions. Patients in whom resi

dual malignant disease is com-
pletely resected are the major
beneficiarias of the combined

approach. Six of the 9 VAB-6
patients in whom malignant
elements were completely re
sected remain free of disease.

A|| received an additional two

VAB-6 inductions to prevent
the recurrence associated with

prior programs. A|| these pa
tients would have relapsed
without resection and, indeed,
the disease progressed in those
who had no resection or who

8,16
py-

had incompleta resection of
residual malignant disease.
Pulmonary metastases have

a high CR rate to chemothera
py alone (CR 75 — 90%) and
thoracotomy wili render an
additional 10% free of disease

after resection of residual neo-
Up to one half9,1 3,20plasm.

py-
The incidence of mature te

ratoma in the resected speci-
men has increased with the im-

proved efficacy of chemothe
rapy.*'** The role of chemo
therapy in "inducing" evolu-
tion of less differentiated tu-

mors to mature teratoma is

not clear. The possibilities are
that chemotherapy destroys
the malignant stem cell (em-
bryonal carcinoma) leaving on-

of patients achieving CR of
thoracic metastases with che

motherapy wili have residual
retroperitoneal tumor.2 0 The
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vated serum tumor markers

was associated with high com
plete resection ratea* A|| pa-
tients with elevated serum tu

mor markers, preoperativeíy,
had residual malignant disease
and in only 1/11 was complete
resection possible. Thus, per-
sistent marker elevation consi-
tutes a relative contraindica-

tion to exploration and the pa-
tient with such a finding
should be reinduced or treated

with a new program.
Potentially serious and life

threatening side effects may
occur following induction.
Myelosupression has been the
most common potentially se
rious sideeffect. Roughly 15%
of the VAB-6 patients received
broad spectrum antibiotics
when they deveioped fever du-
riong myelosuppression. No
patient treated with VAB-6
experienced serious acute or
chronic renal toxicity. Nausea
and vomiting from cis plati-
num and actinomycin D can
be successfully treated with re-
peated injections of combined
pentobarbital (100 mg IM)
and chiorpromazine (25 mg
IM). Mucositis, a major debili-
tating toxicity with prior VAB
regimens did not occur with
the VAB-6 regimen or was
mild. Pulmonary fibrosis was
not observed.

The experience with the
VAB-6 regimen suggests that
about 90% of patients with ad-
vanced disease wil i achieve

complete remission and that
maintenance may not be ne-
cessary. High CR rates and a
short duration of treatment

ensure rapid return of afflicted
individuais to productive life,
thus, fulfilling a most impor-
tant goal of treatment.
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