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EDITORIAL

O leitor da RBC, que é também, potencialmente, o autor de textos que a revista pu-
blica, dispde — n&o custa que lembremos — de portas de acesso amplas para se mani-
festar. A primeira delas e que constitui naturalmente a razio nuclear da existénciada RBC,
sdo os trabalhos cientificos originais. Af se incluem os resultados de pesquisa clinica ou
experimental, e também as ‘'notas de técnica’’, as comunicac¢des preliminares sobre arti-
gos que serdo ulteriormente desenvolvidos, as atualizaces de assunto, as revisdes biblio-
graficas, os textos de histéria da medicina, os relatos de caso, etc., etc. Evidentemente
aprioridade de publicacio vai para os trabalhos originais de pesquisas recém-concluidas
€ para as notas prévias, mas isso ndo é tudo. A RBC vem procurando ampliar o campo
da comunicacéo através de secdes tais como *'Cartas ao Editor”, “Opinido/Atualizacio’”,
"Temas de Revis&o", "Medicina e Sociedade’. Embora algumas delas sejam em geral pro-
postas por convite aos autores, a intencdo da Editoria é fazer com que esses espacos de
depoimento e de producg&o intelectual estejam abertos a todos, de modo que textos ade-
quados a forma e ao espirito de cada uma dessas secdes terdo sempre o melhor acolhi-
mento para publicacéo.

O presente niimero da RBC, dedicado ao tema dos tumores do testiculq, traz seis
contribui¢Bes de autores convidados. Foram ao todo convidados catorze, mas oito deles
ndo puderam cumprir a tempo seus compromissos. Para além dos seis aqui apresenta-
dos, trabalhos sobre temas associados seriam incluidos. Entre eles, consideracdes sobre
0 tratamento desses tumores (estado atual e perspectivas), estadiamento radiolégico no
carcinoma de testiculo, controle do cancer testicular na crianga, aspectos psicoldgicos,
radioterapia e patologia dos tumores do testiculo.

Em futuro préximo esses temas e trabalhos poderdo vir a serapresentados, comple-
tando o panorama editorial pretendido.

Jorge Wanderley
Editor Chefe
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Imaging in Testicular Tumors

FARZIN EFTEKHARI, M.D.1, BAO-SHAN JING, M.D1, SIDNEY WALLACE, M.D.1

Uniterms: testicular tumors, imaging in testicular tumors

SECTION I: INTRODUCTION AND ANATOMIC
CONSIDERATIONS

Introduction

Prior to the advent of the newer imaging modalities,
non-invasive evaluation of scrotal masses was limited
to palpation and transillumination. Lymphangiography,
however, has long been used in the evaluation of no-
dal metastases from testicular tumors and remains one
of the most informative techniques in the staging of
these tumors. More recently, newer non-invasive mo-
dalities, such as ultrasonography and computed tomog-
raphy have become available and have had significant
impact o’ our evaluation. It is the purpose of this arti-
cle to describe and discuss the relative roles of these
imaging modalities in the diagnosis of testicular ne-
oplasms and work-up of metastatic disease. The ulti-
mate role of MRI has yet to be evaluated. Other imag-
ing modalities such as chest radiography, radionuclide
scanning, and brain CT scanning may be performed as
the need arises. Special procedures such as arteriog-
raphy and venography are occasionally performed in
search of undescended testicles complicated by malig-
nancy.

Imaging techniques are also employed in prepara-
tion for transcatheter management by intraarterial in-
fusion of chemotherapy and chemoembolization. In ad-
dition, imaging guided percutaneous biopsy and
drainage techniques are of considerable value in diag-
nosis and treatment.

It is assumed that the reader is aware of the WHO
classification shown on Table 11 and also of the mul-
tipotential nature of the germ cell tumors (Figure 1)2.

Table 1 — W.H.O. pathologic classification testicular tumors

|. Germ Cell Tumor
A. Tumors of one histologic type
Seminoma
Spermatocytic seminoma
Embryonal carcinoma
Yolk sac tumor (embryonal carcinoma infantile type)
Polyembryoma
Choriocarcinoma
Teratomas
a. Mature
b. Immature
c. With malignant
transformation
B. Tumors with > 1 histologic pattern
1. Embryonal carcinoma + teratoma (teratocarcinoma)
2. Choriocarcinoma and any other types (specify)
3. Other combinations (specify)
II. Sex Cord-Stroma Tumors
A. Well-differentiated forms
1. Leydig cell tumor
2. Sertoli cell tumor
3. Granulosa cell tumor
B. Mixed forms (specify)
C. Incompletely differentiated forms

SO0 O S (CORD] =

The classification most commonly employed at M.D.
Anderson Hospital is shown on Table 2. Typical spread
of testicular tumors is to the retroperitoneal lymph
nodes, followed by the supradiaphragmatic mediasti-
nal chain and supraclavicular nodes34. The most com-
mon extranodal metastases are to the lungs and liver.
However, uncommon sites of metastatic disease have
also been observed involving organs such as: kidneys,

'Department of Diagnostic Radiology, The University of Texas M.D. Anderson Hospital and Tumor Institute at Houston, Box 57, 1515 Holcombe Blvd.,
Houston, Texas 77030. Address all reprint requests and correspondence to: Dr. Farzin Eftekhari, (713) 792-2725.
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Germ Cell

Seminoma Embryonal Carcinoma

Extraembryonic tissues Embryonic tissues

]

Trophoblast  Yolk Sac Ectoderm Mesoderm Endoderm

Choriocarcinoma Yolk Sac Tumor \ /

Teratoma

Figure 1 — Histogenesis and multipotential nature of testicular
tumors. Adapted from Pierce G.B., Jr. and Abell M.A.:
Embryonal Carcinoma of the testis. /In Sommers S.C. (ed.):
Pathology Annual. New York, Appleton-Century-Crofts, 1970, p.
28.
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Figure 2 — Anatomy of the scrotum.
(From: The Radiologic Clinics of North America 1985; 23 (1):
122, reproduced with permission.)

adrenals, spleen, stomach and even the inferior vena
cavas.

Anatomy

The normal testis (Figure 2) is an ovoid gland usual-
ly measuring just over4cm in its longest dimension. The
tunica vaginalis, as visceral peritoneum, covers the testis
except at its site of attachment to the epididymis and
spermatic cord. A capsule, the tunica albuginea, and
numerous septa divide the testis into compartments,
these converging toward the upper pole of the medi-
astinum region, which contains the rete testis (Figure
2). Each compartment contains several highly convolut-
ed seminiferous tubules, these converging toward the
rete network. Here they connect by straight tubular recti

Rev. Bras. Cancerol. 33(4): dezembro 1987

T TEST SARG

Figure 3 — Sonographic anatomy of the normal testicle.

A. Sagittal scan demonstrating uniform medium level of
echogenicity (cursors).

B. Sagittal scan showing echogenic band of the mediastinum
testis (arrowheads).

C. Sagittal scan showing a normal testicle with a small
hydrocele (long arrows) enabling visualization of the tunica
vaginalis (short arrows).
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which join to open into the head of the epididymis. At
the upper pole of the testis is the appendix testis, a small
vestigial pedunculated or sessile body.

Sonographically, the testis displays a uniform medi-
um level of echogenicity similar to that of the thyroid
gland (Figure 3). The head and body of the epididymis
are routinely visualized and are as echogenic as the tes-
ticle or more so. The mediastinum testis, an invagina-
tion of the tunica albuginea into the testicular substance,
Is visualized as a highly echogenic band parallel to the
long axis of the testicle (Figure 3). This should not be
confused with an echogenic pathologic process. Oc-
casionally, small echogenic foci may be seen with or
without acoustical shadowing and these may represent
spermatic granuloma or phleboliths®. In the presence
of a hydrocele, the appendix testis may be visualized
cephalad to the testicle. The various layers of the scro-
tum itself are indistinguishable and are often seen as
a highly echogenic stripe. The tunica vaginalis may be
visualized when a hydrocele is present (Figure 3)5.6.

Testicular lymphatics (Figure 4) accompany the in-
ternal spermatic artery and vein and terminate in sen-
tinel nodes at the level of L-1/L-2 on the leftand L-1/L-3
on the right, slightly lateral to the lumbar nodes. From
the right testis there may be direct filling of the right later-
al nodes above or below the renal vein, or directly to
the left-lateral nodes. Thus, there may be immediate
crossover of the right testicular lymphatics to the con-
tralateral nodes (Figure 21), while the left testicular lym-
phatics only crossover after permeating the sentinel
nodes. From the lumbar nodes, continuity of the lym-
phatic system is usually maintained through the thoracic
duct’:8,

The external iliac nodes may occasionally drain the
testes and on rare occasions pulmonary metastases of
testicular tumors are discovered in the absence of
retroperitoneal disease. This is most likely due to a var-
iation in the normal lymphatic drainage, as shown in the
rat where there may be direct communication between
the testicular lymphatics and the thoracic duct. In ad-
dition, isolated metastases to the external iliac, ingui-
nal and femoral nodes may occur as a result of surgi-
cal distortion or tumor involvement of the epididymis.

SECTION II: MODALITIES OF IMAGING FOR
DIAGNOSIS AND STAGING

A. Ultrasonography

Ultrasound is a noninvasive, nonionizing modality
which has gained wide acceptance for evaluation of the
testes and other scrotal pathology. It is performed rapid-
ly and without discomfort to the patient.

Ultrasound of the testicle is usually done in a patient
presenting with an enlarged scrotum to differentiate be-
tween intratesticular and extratesticular masses (Figure

Figure 4 — Anatomy of lymphatic drainage of the testicles.

1. The major draining trunks empty into the lumbar lymph
nodes via sentinel nodes from the level of the renal hilum to
the bifurcation of the aorta.

2. The external iliac nodes may occasionally drain the testicles.

5). Itis also useful in suspected testicular neoplasms,
or in search of primary neoplasms which may be oc-
cultin patients presenting with metastatic disease. In
addition, an undescended testicle alone or complicat-
ed by tumor may also be demonstrated by
ultrasound®.9.10. Finally after orchiectomy, with or
without insertion of a prosthesis, the sac may be
scanned in search of residual or recurrent tumors.
lechnique. After a brief clinical history is obtained,
the patient is placed in the supine position and with
gloved hands, careful palpation of the scrotum and its
contents is performed. A folded towel is placed be-
tween the thighs to keep the scrotum elevated. A se-
cond towel is spread between the scrotum and the
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groin. The penis is folded upward and covered by
another towel. Scanning may be performed with the
scrotal contents eitherlying on the towel or cradled wi-
thin the gloved hand of the operator. Inany event, care
must be taken to place the epididymis posteriorly. It
would be preferable to have another person to assist
marking the images with appropriate numbers and
planes of scanning. The room temperature should be
comfortably warm to prevent contraction of the scro-
tum during scanning.

At UT M.D. Anderson Hospital, high resolution 7.5
and 10-MH; small parts transducers are utilized. Scan-
ning is begun using 7.5 MH, transducer in the trans-
verse plane (preferably including both testicles in the
field) and scans are numbered from the level of the head
of the epididymis through the inferior pole. This will al-
low comparison of the echogenicity of the testicles. In
larger testicles, each testicle may be scanned separately.
Sagittal slices may be obtained from midline towards

Figure 5 — Examples of extratesticular masses: b
A. Spermatoceles: b0-year-old man with an enlarged scrotum.
Sagittal sonogram shows numerous fluid filled interconnected
spaces along the course of the epididymis displacing the
testicle (T) caudally.

B. Epididymitis: 45-year-old male with recent onset of painless
swelling of the right testicle. Sagittal sonogram shows an
enlarged head of the epididymis (arrows) compressing the
testicle (T). The possibility of an adenomatoid tumor prompted
orchiectomy which showed acute purulent and chronic
epididymitis as well as orchitis.

Rev. Bras. Cancerol. 33(4): dezembro 1987

the lateral aspect and numbered as such. Finally, both
testicles and the scrotum are carefully surveyed with
a 10 MH; transducer and appropriate images and
measurements of the lesion(s) are obtained.

Testicular tumors

Sonography is extremely accurate in differentiating
intra- from extratesticular masses (Figure b). This is of
paramount importance as the majority of the intrates-
ticular masses are malignant while almost all of the ex-
tratesticular masses are either inflammatory lesions or
benign neoplasms®. Intratesticular masses arise either
from the germ cells or the stroma. Other tumors include
leukemia-lymphoma, and metastatic disease. Extrates-
ticular masses include hydrocele, hematoma, sper-
matocele, abscess (Figure b), and adenomatoid
tumord.11. Sonographic features of the malignant in-
tratesticular neoplasms consist of single or multiple
masses, bright echogenic foci and diffuse abnormali-
ty of the echo texture512. In one reported series of 21
patients, 72% of confirmed testicular neoplasms
showed a mass on ultrasound, 66 % had bright echo-
genic fociand 31% showed diffuse abnormality of the
texture of the testicle, all these being ultrasonograph-
ic features of testicular neoplasm?2. It should be not-
ed however, that focal intratesticular masses are non-
specific and while usually neoplastic may also be
representative of other pathologic processes such as
abscess, infarction or hemorrhage®. Thickening of the
scrotum and the epididymis has been described as a
differentiating sign for inflammatory lesions’s,
however, certain neoplasms such as embryonal carci-
noma frequently infiltrate the tunica and epididymis and
therefore may mimic inflammatory lesions6.11.
Hyperechoic foci in a suspected neoplasm may
represent ‘burnt-out’ germ cell tumor or calcification
within a teratoma. "“Burnt-out”” tumors are important
ultrasonic findings in patients presenting with metastat-
ic germ cell tumors and normal testicles on
palpation®1214. Sonographically, these foci are seen at
the periphery of the mass or in an area of diffusely al-
tered texture. They measure 2 to bmm in size. They may
or may not show acoustic shadowing (Figure 11). These
testicles are usually atrophic as compared to the con-
tralateral testicle and the echogenic foci represent a
regressed germ cell tumor®.1214. Diffuse changes in the
echo texture may be seen in the lymphoma-leukemia
group6.15.16, seminoma and mixed germ cell
tumors1217.

While ultrasound findings are not specific, the inci-
dence of a false-negative examination in tumors is very
low. In another series, accuracy in detection of a ne-
oplasm was found to be 80% to 90%6. This is of ex-
treme importance in cases of metastatic germ cell
tumors where no palpable mass is found in the testi-
cle (occult testicular primary)6.17.
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Sonographic findings in specific tumors

Ninety-five percent of the testicular tumors are of
germ cell origin which are highly aggressive tumors and
5% are nongerminal tumors, usually benign in nature.
Of germ cell tumors, 60 % are of pure cell type and 40%
are mixed". Eight percent of the patients will be ex-
pected to develop a contralateral testicular tumor either
of the same or different cell type (Figure 6)11.

Seminoma

Seminomas are the most common cell type and ac-
count for40% of the germ cell tumors. These tumors
are never seen in infants and the peak age is in the fourth
decade. Seminomas are less aggressive, highly radi-
osensitive and the cure rate for stage | disease ap-
proaches 95% to 100%311. Twenty-five percent of the
seminomas will present with metastatic disease. These
tumors are almost always confined to the tunica al-
buginea and represent the most common germ cell
tumor arising in the undescended testicle (Figure
23)5611. On sonography, seminomas usually present
with solitary or multifocal hypoechoic5.6.18 lesions
(Figure 6). Occasionally, they produce diffuse
hypoechogenicity1217,

Embryonal carcinoma

Embryonal carcinoma is the most undifferentiated
and the stem for all nonseminomatous germ cell
tumors. These account for 20% of the germ cell tumors
and occur in a younger age group than seminoma,
usually between 15 and 30 years of age. They frequently
invade the tunica and the epididymis and may contain
necrosis and hemorrhage6.11. On sonography, they
manifest as well defined lesions which are less
homogeneous than seminomas and contain both cys-
tic and echogenic areasb.

Teratoma

Teratomas represent 5% to 10% of the primary germ
cell tumors of the testicle and while they are frequent-
ly thought to be benign tumors, approximately one-third
metastasize within five years5. The mature (differentiat-
ed) forms in children behave as benign tumors and
almost all have a good prognosis. In the adults, it is
difficult to be certain and apparently differentiated ma-
ture teratomas may harbor foci of malignant cells; there-
fore, itis believed that all teratomas in the adults should
be considered malignant!. The sonographic appear-
ance of the teratomas depends on the complex nature
of these lesions; they may range from sonolucent to
highly echogenic lesions (Figure 7). The cystic ones will
present as sonolucent defects. Calcium and osseous
components will create highly echogenic lesions with
acoustic shadowing®. A primary teratoma in the testi-
cle may metastasize to the retroperitoneal nodes as a

Figure 6 — Seminoma of the testicle. B
A. Unifocal pattern: 26-year-old male with right testicular mass.
Sagittal sonogram showing a large centrally hypoechoic mass
(M). Notice a rim of normal testicular tissue (arrows). On
pathological examination, the testicle measured 5x4.5x3.5cm
containing a well-circumscribed mass measuring 4.3x4x2.5cm
with a rim of uninvolved tissue and extensive necrosis in the
tumor corresponding to the hypoechoic area on sonogram.

B. Multifocal pattern: 24-year-old male with a nodule on the
right testicle. The left testicle had been removed 18 months
previously for a mixed germ cell tumor (Embryonal carcinoma,
teratoma and seminoma.) Sagittal sonogram shows three
hypoechoic lesions (arrows). Only the upper pole lesion was
palpable clinically. Detailed pathological examination revealed
four nodules in keeping with the multiple lesions seen on
ultrasound.

mixed germ cell tumor (Figure 7) and conversely a
mixed germ cell tumor of the testicle may metastasize
as a mature teratomall. These latter metastatic lesions.
may enlarge in size without containing malignant cells,
so called growing teratoma syndrome (Figure 19)19.

Choriocarcinoma

Choriocarcinoma is the least common of the germ
cell tumors accounting for 1-3% of these tumors. They
are usually small, very aggressive tumors containing
hemorrhagic and necrotic foci511. As expected, human
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Figure 7 — Teratoma of the testicle.

A. Cystic pattern with solid component: 37-year-old male with
supraclavicular node positive for metastatic poorly
differentiated carcinoma of germ cell origin. Sagittal sonogram
shows small cystic lesion (arrows) with mural nodule.
Pathological examination of the testicle and retrocrural nodes
revealed mature teratoma whereas the retroperitoneal nodes
showed embryonal carcinoma.

B. Diffuse and focal pattern: 22-year-old male with an enlarged
testicle and pulmonary parenchymal and mediastinal
metastases. Sagittal sonogram shows a diffusely abnormal
echo texture with cystic (open arrows), hyperechoic (closed
arrows) and hypoechoic (arrowheads) foci. Pathologically the
testicle was found infiltrated by mature teratoma with partially
cystic and necrotic areas.

undescended testicle metastatic to lung and brain.

32-year-old male with disseminated choriocarcinoma
diagnosed by lung biopsy. He had a history of undescended
testicle, surgically corrected during infancy. Two hard nodules
were palpable in the right testicle.

A. Sagittal sonogram prior.to chemotherapy showing a discrete
hypoechoic nodule (cursors) and a possible smaller one (arrow).
B. Postcontrast brain CT scar showing multiple enhancing
metastases.

C. Postchemotherapy sonogram showing two cystic areas
(arrows). Subsequent orchiectomy showed three small nodules.
Pathologic diagnosis was cystic mature teratomas with 90 %
fibrosis. No choriocarcinoma was detected.

Figure 8 — Choriocarcinoma probably arising from an ‘
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chorionic gonadotropin (HCG) is demonstrated in the
cytoplasm of the syncytiotrophoblastic cells and as a
result choriocarcinomas exclusively produce HCG.
Choriocarcinomas cause early metastatic disease
(Figure 8) and may be a component of other germ cell
tumors. These tumors may metastasize as choriocar-
cinoma without choriocarcinoma being found in the tes-
ticular primary (Figure 8)11. On ultrasound, they present
with mixed echogenic pattern due to necrosis, hemor-
rhage, and calcification.

Endodermal sinus tumor
Endodermal sinus tumors, also known as infantile
embryonal carcinoma or yolk sac tumors, are the most

common testicular tumors in infants and children?.
Pure endodermal sinus tumor is rare in adults20 and is
usually seen in association with embryonal carcinoma.
These tumors produce exclusively alpha-fetoprotein
(AFP). On ultrasound, these may present as hypoechoic
or echogenic masses (Figure 9).

Mixed tumors

Mixed tumors constitute the remaining 40% of the
germ cell tumors. The most common histologic type
(25%) is the combination of teratoma and embryonal
carcinoma (so called teratocarcinoma) and represents
the second most common type of all germ cell tumors,
second only to seminoma. These tumors contain cysts,

Figure 9 — Metastatic endodermal sinus tumor of the testicle.
Two-year-old boy with testicular mass, pulmonary and
retroperitoneal metastases.

A. Sagittal sonogram shows an enlarged echogenic testicle.
B. Prechemotherapy chest radiograph shows a metastatic
nodule (arrowheads).

C. Postchemotherapy chest radiography three months later
shows resolution of the nodule.
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hemorrhage, and necrosis. They frequently invade the

tunica and epididymis and consequently lymphatic and

hematogeneous metastatic disease occurs early5.6.11
On sonography, these tumors may appear as solitary
or multiple hypoechoic nodules, complex cystic-solid
lesions or diffuse change in texture (Figure 10).

Extragonadal germ cell tumors

Extragonadal germ cell tumors may occur in the
retroperitoneum, mediastinum, and pineal gland. Be-
fore a patientis diagnosed as having extragonadal germ
cell tumor, a thorough search of the testicle by ultra-
sound should be performed to exclude a gonadal
primary. Sonography of testicles in some patients with
presumed extragonadal germ cell tumors may show
bright echogenic foci representing so called ““burned-
out”’ germ cell tumors (Figure 11)51214.17. Histological-
ly these foci may contain hematoxyphilic bodies, im-
mature bone, hyaline cartilage, calcification or tubular
atrophy. These testicles are usually smaller than the con-
tralateral testicle. These foci may or may not have dis-
tal acoustical shadowing. In one series, these foci were
seen in 87 % of the patients who had regressed germ
cell tumor?2.

Non-germ cell tumors

Non-germ cell tumors account for 5% of the testic-
ular tumors and they are usually of Sertoli-Leydig vari-
ety. These are usually benign in nature and may produce
endocrinology manifestations. On sonography, they are
usually solid hypoechoic masses containing cystic
foci®.

Lymphoma and leukemia

Lymphomais nota primary tumor of the testicle and
constitutes about 5% of testicular neoplasms. Itis the
most common testicular tumor in elderly men. Dissemi-
nated disease usually follows testicular involvement.
The histologic pattern is diffuse in almost all of the
cases. The sonographic appearance is that of diffuse-
ly enlarged hypoechoic testicle, although occasional-
ly multifocal involvement may be seen (Figure 12)518,

Figure 10 — Mixed germ cell tumors of the testicle.

A. Unifocal hypoechoic pattern (arrows). (Dx: Seminoma +
Embryonal carcinoma.)

B. Multifocal hypoechoic pattern (arrows) and bright
hyperechoic focus (large arrowhead). Notice small hydrocele
(small arrowheads).

(Dx: Embryonal carcinoma, endodermal sinus (yolk sac) tumor
and mature teratoma.)

C. Diffuse pattern. Notice diffuse distortion of normal texture.
(Dx: Embryonal carcinoma, endodermal sinus tumor, mature
and immature teratoma, choriocarcinoma and seminoma.)

Rev. Bras. Cancerol. 33(4): dezembro 1987




Imaging in testicular tumors: Eftekhariet al. 299

Figure 11 — “Burnt out”” germ cell-tumor of the testicle.
A 24-year-old man with history of metastatic germ cell tumor in
retroperitoneal nodes (EST and choriocarcinoma) treated two
years ago with chemotherapy.

Transverse sonogram of the testicle showing abnormal texture
and multiple bright hyperechoic foci (arrows).

Histology showed a small cyst, an island of hyaline cartilage
and extensive fibrosis consistent with “burnt out” or
differentiated tumor (mature teratoma).

Figure 12 — Lymphoma of the testicle.

An 18-year-old male with lymphoblastic lymphoma presenting
with bilaterally enlarged testicles and retroperitoneal
adenopathy.

Transverse sonogram shows one of the hypoechoic nodules
(arrows).

Figure 13 — Testicular relapse in leukemia.

A seven-year-old with history of acute lymphoblastic leukemia
in remission, presenting with bilaterally enlarged testicles.
Transverse (A) and sagittal (B) sonograms show asymmetrically
enlarged and diffusely hypoechoic testicles.

Testicular involvement in acute lymphoblastic leuke-
mia during the initial presentation is occasionally seen,
however, most cases occur within one year of discon-
tinuation of maintenance chemotherapy. The incidence
of leukemic relapse in the testicle has been reported
to be as high as 13% and probably represents an early
manifestation of more occult systemic disease5.16,

Sonography at the completion of maintenance
chemotherapy and thereafter may demonstrate early
relapse and obviate the needfor routine wedge biop-
sy. Sonographically leukemia manifests with enlarged
diffusely hypoechoic testicles (Figure 13), although fo-
cal hypoechoic nodules are not uncommon. These fo-
cal areas of involvement may escape detection on clin-
ical examination.

Metastases

Metastatic tumors to the testicle are more common
than germ cell tumors in men over 50 and are usually
from genitourinary primaries (prostate, kidney). On
sonography these may appear as either hypoechoic or
hyperechoic defects®.
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Extratesticular tumors

Among the extratesticular tumors, adenomatoid
tumor is the most common and arises from the
epididymis®11. These are usually small benign tumors
and are seen in the periphery of the testicle, as a solid
mass usually more echogenic than the testicled.

Ultrasound in the evaluation of nodal metastasis

Ultrasound may be utilized in search of nodal
metastasis in the abdomen and pelvis. However, the
retroperitoneum is frequently obscured by gas, espe-
cially in the lower abdomen and pelvis.

Ultrasound of the scrotum following orchiectomy
Following orchiectomy, a baseline sonogram should
be obtained preferably 4-6 weeks postoperatively. This
will allow time to record the status of the contralateral
testicle and presence of residual or recurrent tumor in
the hemiscrotum with or without prosthesis (Figure 14).

Computed tomography

While ultrasound can be utilized in the evaluation of
the retroperitoneal spread of testicular tumors, the lower
paraaortic nodes are frequently obscured by the inter-
ferring bowel gas and obesity of the patient. CT scan
is extremely helpful in staging because it more accurate-

Figure 14 — Tumor recurrence in the postorchiectomy space.
A 27-year-old male status one month postorchiectomy for
mixed germ cell tumor invading the capsule and epididymis.
There were also retroperitoneal metastases. A 1.5cm nodule
was palpable in the right sac.

Saggital sonogram shows a 1.5cm hypoechoic mass
(arrowheads). Notice small calcification (arrow). Following
chemotherapy, both the nodule and retroperitoneal nodes
regressed.
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Table 2 — UT MDAH classification of neoplasms of the testis
and related structures

|. Neoplasms of testis proper
A. Germinal tumors
1. Seminoma, pure
a. Classic type
b. Anaplastic type
c. Spermatocytic type
2. Embryonal carcinoma, pure, or with seminoma
a. Juvenile variant
3. Teratoma, pure, or with seminoma
a. Mature
b. Immature
4. Teratoma with embryonal carcinoma or
choriocarcinoma or both, with or without seminoma
5. Choriocarcinoma, pure or with embryonal carcinoma
or seminoma or both
B. Gonadal stromal tumors
1. Interstitial cell tumor
2. Tumor of specialized gonadal stroma
a. Androblastoma
b. Sertoli cell tumor
c. Granulosa cell tumor
C. Secondary neoplasms
1. Reticuloendothelial neoplasms
a. Malignant lymphoma, various types
2. Metastatic neoplasms
a. Adenocarcinoma of prostate
b. Malignant melanoma
c. Bronchogenic carcinoma
d. Other
II. Neoplasms of related structures
A. Connective tissue neoplasms
1. Paratesticular rhabdomyosarcoma
2. Nonspecific connective tissue neoplasms
3. Granulosa cell tumor
B. Other neoplasms
1. Adenomatoid tumor of epididymus
2. Papillary cystadenoma of epididymus
3. Mesothelioma of tunica vaginalis testis

ly determines the extent of tumor preoperatively iIn most
instances. In seminomas, it helps in radiation therapy
treatment planning. In non-seminomatous tumors, the
therapeutic modality chosen, namely surgery versus
chemotherapy, may be guided by the CT findings4.21.

Reported accuracy of CT in the detection of
retroperitoneal nodal metastasis is approximately 85 %
and it may detect early metastatic disease to the renal
hilar nodes which are not opacified by bipedal lymphan-
giography (LAG)4.7.8. CT will help to depict the exact
extent of the tumor, particularly in the upper periaortic
regions. Inaddition, CT scan will demonstrate extrano-
dal metastatic disease (liver, lung)3.21. Though larger
lateral masses (> 1.5cm) can be better defined by CT,
when the disease is small and the changes are subtle,
the nodes are better defined by LAG (Table 3). However,
CT and LAG are really complementary studies (see be-
low)7. In addition, CT can be used for monitoring the
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Table 3 — CT versus lymphangiography

Usage/Indications* Computed Lymphangio-

tomography graphy

To reveal flow dynamics -
To detect small nodal lesion +
To detect large nodal lesions +
To determine the extent of nodal

lesions +
To reveal extranodal involvement +
To delineate nodes beyond LAG

demonstration -
To detect internal architecture +

*CT and LAG are
complementaries

response to treatment in patients with elevated levels
of tumor markers4.

Technique:

CT scans of the chest are obtained at 10mm contig-
uous slices from the apices through the lung bases. In-
travenous contrast is routinely utilized. CT scans of the
abdomen are taken with 15mm slices at 10mm inter-
vals and from the pelvis 15mm slice intervals. Oral, in-
travenous and rectal contrast material are routinely used.
In the search for an undescended testis, smaller (10mm)
slice intervals are selected. Further evaluation by scans
at closer intervals (3mm to bmm) is determined after
review of the initial surgery.

Computed tomography in imaging of metastatic
testicular tumors

CT findings of metastatic masses from testicular
tumors may be divided into three different groups: cys-
tic, solid, and mixed22.

The cystic pattern is seen in pure very mature tera-
tomas (Figures 15, 25). The solid pattern is usually seen
in pure seminoma (Figure 16) or pure choriocarcinoma.
The semicystic (mixed) patternis due to teratomatous
components either metastasis from a pure primary im-
matureteratomaorof primary mixedgermcell origin with
teratomatous components (Figure 17). The degree of
cystic change in a pure teratomais directly proportional
to the maturity of the teratoma, the more mature the
teratoma the more cystic the appearance (Figure 25)22.

Low attenuation nodal metastases occurs in 43-46 %
of testicular cancer. A low attenuation mediastinal or
retroperitoneal massa of unknown etiology inayoung
male should raise suspicion of a metastatic testicular
neoplasm23,24,

Persistent masses detected by CT are common af-
ter chemotherapy of seminomas and create a diagnostic
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Figure 15 — Retroperitoneal metastasis from mixed germ cell
tumor (Embryonal carcinoma, endodermal sinus tumor and
mature teratoma) of the testicle cystic pattern:

A. CT scan shows septated cystic mass (white arrows)
displacing the aorta (white arrowhead). The low density of the
mass was consistent with its teratomatous component.

B. LAG shows nodal metastasis, mostly non-opacified in left
upper paraaortic area (black arrows) and a huge nodal mass
inferiorly (black arrowheads) almost completely filled by tumor.
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C

Figure 16 — Mixed germ cell tumor (seminoma embryonal carcinoma) of the testicle metastatic to retroperitoneal nodes, solid

pattern.
A. and B. CT shows a large soft tissue mass anterior to the aorta (

dilemma25.26, frequently requiring biopsy under CT
guidance. Unlike their nonseminomatous counterpart
they most often represent fibrosis27. Residual low at-
tenuation masses represent necrosis with lipid-laden
macrophages and cholesterol clefts (Figure 18)24.

In 1.9% of patients with metastatic mixed germ cell
tumors treated with chemotheraphy, recurrence of a
solitary enlarging mass in the chest or abdomen has
been described as the ‘‘growing teratoma’
syndrome’9. On surgical resection, these prove to be
mature teratomas with no malignant features on histol-
ogy (Figure 19). In two out of six patients reported from
this institution, the growth was attributed to an expand-
ing cystic nature of the mass; the remaining four had
firm masses. Tumor biomarkers were normal in these
cases and surgery was curative.

a) and inferior vena cava (c).
C. LAG shows multiple abnormal nodes, carcinoma pattern (see text).

Aspiration needle biopsy of the retroperitoneal nodes
may be performed under CT guidance; however, if the
nodes contain lymphangiographic contrast the biop-
sy can be done under fluoroscopy. CT is also of value
in diagnostic needle aspiration and drainage of lym-
phoceles that result from retroperitoneal node dissec-
tion.

C. Lymphangiography (LAG)

Lymphangiography in tumors of the testes:

Unlike the lumbar nodes, the sentinel nodes are
usually not opacified by bipedal LAG. Thus, in the fi-
nal analysis important nodes are filled by testicular LAG
that are not opacified by the pedal route, necessitating
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Figure 17 — Seminoma of the testicle metastatic to the retroperitoneal nodes, mixed pattern.

A. CT scan one month postcommencement of chemotherapy shows huge mass (arrow) engulfing the cava (c) and aorta (a) with
areas of low attenuation, presumably representing necrosis.

B. CT scan three years posttreatmé&nt shows residual small left paraaortic node (arrowhead).

Figure 18 — Seminoma of the testicle with stable residual
retroperitoneal mass.

A 29-year-old male with history of metastatic seminoma treated
with chemotherapy.

CT scan shows a residual low density probably a necrotic mass
in the left paraaortic area which has remained stable for at least
3 months.

Figure 19 — “Growing teratoma’’ syndrome. ’
A 39-year-old male was treated for metastatic embryonal
carcinoma of the left testicle. The patient was clinically free of
disease and biomarkers were normal. Pulmonary metastases
had disappeared.

A. CT scan in March 1986, showing low density left paraaortic
and interaortacaval nodes (arrows).

B. CT scan in July 1986, shows increase in the size and further
decrease in attenuation of the paraaortic mass (arrowheads).
The mass was surgically resected and a mature teratoma was
diagnosed. No further therapy was given.
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the combined approach for maximum information.
However, in practice, this is seldom resorted to because
of the risk of the operative procedure and the additional
expense’ 8.

Nodal metastases from testicular malignant disease
show several different architectural patterns. Involved
nodes are more spherical than normal and may have
a crescent deformity with the lymphatics that fail to
penetrate the marginal defects (carcinoma pattern)

Rev. Bras. Cancerol. 33(4): dezembro 1987

Figure 20 — Lymphangiographic patterns of
nodal metastases from testicular tumors:

A. Carcinoma pattern; mixed germ cell tumor.
Spherical node with crescent deformity (black
arrows). CT was negative.

B. Lymphoma pattern; seminoma. Abnormal
internal architecture with relatively intact
marginal sinus (white arrows).

C. Mixed pattern; seminoma. Carcinoma
pattern (arrows) and Lymphoma pattern
(arrowheads).

(Figures 16, 20). Occasionally, they may have an abnor-
mal internal architecture with a relatively intact margi-
nal sinus (lymphoma pattern) (Figure 20). The latter pic-
ture is more frequently seen in some seminomas, lym-
phomas, and rhabdomyosarcomas of the testes. At
times, the metastatic nodes show both carcinomaand
lymphoma patterns, a mixed variety (Figure 20)7.8. At
times, there may be immediate crossover metastasis
from the right testicular lymphatics to the contralater-
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“alnodes (Figure 21). In our series of a total of 83 patients
considered negative by lymphangiography, 70 were
negative at surgical exploration. Of the 13 patients (11%)
who exhibited false negative findings, four showed
microscopic lesions 3mm or less in size, one had a le-
sionin the interaortico-caval area, and eight were found
to have metastases in nodes lateral to those usually
opacified by pedal LAG. These metastasis may have
been diagnosed by the testicular route, ultrasound or
CT. The overall accuracy by lymphangiography was
88.4% . Following lymphangiography, the patients can
be monitored by conventional radiography of the ab-
domen in 75% of patients for one year and in 30% for
two years (Figure 21).

Computed tomography versus lymphangiography
in tumors of the testicle

The relative indications and usage of these two mo-
dalities of imaging are outlined in Table 3. At M.D. An-
derson Hospital and Tumor Institute, in a comparative
study of LAG and CT, CT scans were performed within
amonth following LAG in 103 patients with testicular
tumors (82 with carcinoma and 21 with seminoma). Of

A

A. Lymphatic phase.
B. Nodal phase.

Figure 21 — Embryonal carcinoma of the right testicle with cross-over metastasis to the left paraaortic nodes (arrows)

these 103 patients (Table 4), LAG was positive for no-
dal metastases in 53 patients and was negative in 50.
CT detected metastasis in b0 patients and no
metastases in b3 patients. Thirty-nine of 103 patients
had pathological correlation by retroperitoneal lymph
node dissection or percutaneous needle biopsy (34 with
carcinoma and 5 with seminoma) (Table 5). LAG was
proven to be positive in 29 patients with an overall ac-
curacy of 92.3% Twenty-six patients were positive on
CT, with an overall accuracy of 84.6 % . Te five false nega-
tives in the CT group were due to small lesions less than
1.5-2cm. Two false negatives in LAG (5.1%) resulted
from a microscopic lesion in one case and a lesion in
the pre-aortic and the interaortico-caval regions in
another case. One false positive (2.5%) in the CT group
was due to lymphoid hyperplasia and one false posi-
tive in the LAG group was caused by a benign lesion,
sinus histiocytosis. In advanced testicular tumors, LAG
often failed to reveal the upper limits of the lesion;
however, CT is of definite value in demonstrating the
extent of the nodal metastases and the involvement of
the adjacent organs4.7.810. Sometimes when the nodal
lesion is high in the renal hilar region, it is often partial-
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Figure 22 — Embryonal carcinoma of the right testicle with
interval development of retroperitoneal nodal metastasis. This
case demonstrates the value of follow-up by plain abdominal
radiograph.

A. Baseline normal LAG.

B. Six-month follow-up KUB shows enlargement of the right
L1-L2 nodes (long arrows).

C. CT shows enlarged retrocaval node with a filling defect
anteriorly (short arrows).

Rev. Bras. Cancerol. 33(4): dezembro 1987
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Table 4 — Findings of LAG and CT in 103 patients with
testicular tumors

Table 6 — Suggested Schedule of Tests for Patients with
Testicular Carcinoma

Lymphangiography Computed

tomography
Positive 53 50
Negative 50 53
Total 103 103

Table 5 — Pathological correlation in 39 patients with
testicular neoplasms

Lymphangiography Computed
tomography
Positive 29 26
False negative 2 5
Negative 7 7
False positive 1 1
Total 39 39

Sensitivity 29/31 = 93.6% 26/31 = 83.8%
Specificity 718 = 875% 718 = 875%
Accuracy 36/39 = 92.3% 33/39 = 84.6%

ly visualized by LAG, and CT better delineates the ex-
tent of the lesion. Given the lack of absolute superiori-
ty of either CT or LAG in the assessment of the nodal
metastasis from nonseminomatous testicular tumors,
Castellino and Margulin (1982) and Lien et al. (1983)
recommended computed tomography as the initial im-
aging procedure because of its greater patient accept-
ability and broader scope. It was their recommendation
that abnormal results may be confirmed histological-
ly. If the cytological results were negative or if the result
of the CT examination itself was negative, lymphangiog-
raphy was recommended. However, at M.D. Anderson
Hospital and Tumor Institute, LAG and CT are performed
as complementary procedures in the initial evaluation.
In the further management of these patients conven-
tional radiographs of the abdomen are obtained at two-
month intervals while CT is used at 6-12-month inter-
vals (Table 6).

In seminomas, when LAG and CT are positive, radi-
otherapy is given to the ipsilateral iliac and bilateral
retroperitoneal nodes up to the diaphragm. The medi-
astinum and both supraclavicular areas are also treat-
ed. In the presence of a negative lymphangiogram and
CT, radiotherapy is given only to the level of the di-
aphragm.

In nonseminomatous malignancies in the past, a pa-
tient with a positive lymphangiogram and/or CT

Months

Tests

0 2 4 6 8 10 12
AFP X X X X X X X
HCG X X X X X X X
Chest radiograph X X X X X X X
Lymphangiogram X
Computed
tomography X X
KUB X X X X X X

was treated by radiotherapy to the tumor dose of 2500
rads to the nodes up to the diaphragm. A retroperitoneal
node dissection was then undertaken to remove residu-
al tumor tissue with additional radiotherapy, 2500 rads,
following the retroperitoneal node dissection. In the
presence of negative lymphangiographic and CT find-
ings, the retroperitoneal node dissection was under-
taken initially. If the node dissection was negative, no
further treatment was instituted.

At present with the stage | disease, normal markers,
normal CT, and normal LAG, the patient is observed
closely with no further treatment. Markers and follow-
up examinations of the abdomen are done every two’
months. CT is performed every six months (Table 6).
When there is a change in these parameters,
chemotherapy is instituted.

In the presence of more widespread disease, stage
Il or stage lll where chemotherapy is the initial therapeu-
tic approach, LAG or CT is of assistance in determin-
ing the status of the retroperitoneal lymph nodes. Af-
ter a favorable response to chemotherapy (that is, reso-
lution of the pulmonary and retroperitoneal metastases),
the patient is managed by utilizing the markers, CT and
LAG. Surgery is reserved for instances where there are
persistent defects in the nodes or residual tumor. Of
twenty-five patients subjected to surgery with persis-
tentchanges on CT and/or lymphangiogram only one
had residual tumor. If there is inadequate residual con-
trast material, a repeat lymphangiogram can be per-
formed. We have repeated the study on many patients
with a maximum of five lymphangiograms in a patient
over a seven-year period. Given these circumstances,
CT is of value for follow-up examinations as an alterna-
tive to repeating the lymphangiogram. While ultra-
sound is less specific than lymphangiogram and less
sensitive than CT scan in the diagnosis of nodal
metastases, itis of significant importance to diagnose
postoperative lymphoceles following retroperitoneal
node dissection (Figure 26) and as a guide for aspira-
tion and drainage.
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D. Magnetic resonance imaging

To date no studies have evaluated testicular lesions
by surface coil*. In the assessment of metastases of tes-
ticular tumors to retroperitoneal lymph nodes and other
abdominal structures, MRl and CT were nearly equiva-
lent in their ability to correctly stage retroperitoneal
adenopathy31. In this study, CT surpassed MRl in de-
tection of abnormalities other than retroperitoneal
lymph nodes. However, with the advent of oral contrast
medium, and technical advances, MRl may improve
staging accuracy and serve as an effective substitute
for CT in the evaluation of the retroperitoneums31.

SECTION llI: IMAGING IN SPECIAL
CIRCUMSTANCES

A. Imaging in undescended testicles

The incidence of undescended testicle in the prema-
ture infantis 30% and in the terminfant, 4 %. In the adult
population, this incidence is approximately 0.28%©6.32.
This anomaly represents a complete or incomplete
failure of the intraabdominal testes to descend into the
scrotal sac via the inguinal canal. The malposition of
the testes may be found at any point from mid abdo-
men to the inguinal canal. The undescended testicles
may be unilateral or bilateral, and when unilateral, they
are somewhat more common on the right side. Seventy
percent of the undescended testicles are found in the
inguinal canalé. Apart from being prone to trauma and
resulting in sterility, there is now agreement that the risk
of testicular cancer is 12 to 40 times greater in the un-
descended testes than those that have descended1113.
Unfortunately, the placement of the undescended tes-
ticle within the scrotum does not preclude the possi-
bility of a cancer developing at a later date (Fig. 8). Semi-
noma is the most common tumor arising from the un-
descended testicle!. In a series of 23 patients report-
ed from our institution, there were 14 cases of semino-
ma, six cases of embryonal carcinoma, two cases of
mixed germ cell tumors and one case of teratomas34.
In the inguinal region, sonography can successfully de-
tect the undescended testicle and the accuracy of

* Since the submission of this chapter, the following articles have appeared
in the literature:

1) Baker LL, Hajek PC, Mattrey RF et al. — High-resolution MR imaging
of the scrotum: a correlative anatomic-pathologic study. Radiology, 1986;
161 (P): 280.

Baker LL, Hajek PC, Burkhard TK, Dicapua L, Leopold GR, Hesselink JR,
Mattrey RF — MR Imaging of the Scrotum: Normal anatomy. Radiolo-
gy, 1987; 163: 89-92.

Baker LL, Hajek PC, Burkhard TK, Dicapua L, Landa HM, Leopold GR,
Hesselink JR, Mattrey RF — MR imaging of the scrotum: pathologic con-
ditions. Radiology, 1987; 163: 93-98.

Rholl KS, Lee JKT, Ling D, Heiken JP, Glazer HS — MR imaging of the
scrotum with a high resolution surface coil. Radiology, 1987; 163: 99-103.

n
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Figure 23 — Seminoma arising in an undescended testicle:
26-year-old male with leg edema due to a large right sided
abdominal pelvic mass obstructing the inferior vena cava. The
right testicle was absent from the scrotum. Biopsy of the mass
revealed seminoma and the patient was treated with
chemotherapy.

A. CT scan following 3 courses of chemotherapy shows
dramatic shrinkage of the mass as compared to an outside
study (not shown) and a residual mass medial to psoas muscle
(arrows).

B. Testicular arteriography was performed to differentiate
metastatic nodes from the presumed undescended testicle.
This established that the mass on CT scan was indeed the
testicle. Notice the vascular plexus outlining the testicle
(arrowheads).

The surgically removed mass showed a fibrotic testicle with
focal calcification and no residual tumor.
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sonography and CT in this region is about the same®.
However, in the abdominal and pelvic locations, CT scan
is more sensitiveb.33. The sensitivity will increase when
there is a complicating tumor arising from the testicle
(Figure 23). In rare instances where computed tomog-
raphy fails to detect the undescended testicle or
differentiate metastatic nodes from the undescended
testicle, spermatic venography or gonadal arteriogra-
phy should be performed (Figure 23). lliac node
metastasisis rare in testicular tumors but may be seen
in tumors of undescended testicles, alone orin combi-
nation with lumbar node metastasis. Prognosis of
tumors arising from the undescended testicle is the
same as in normally descended testicles34.

Figure 24 — Embryonal carcinoma of the testicle with
extranodal metastasis to the muscle and bone. History of
previous pelvic node dissection.

CT scans at the level of the iliac crest (A) and iliac v.ing (B)
show a large mass involving the ilio-psoas muscle (arrows) and
destroying the iliac bone (arrowheads).

B. Extranodal metastasis in testicular tumors

Spread of the testicular tumors is usually in a predic-
table fashion via the lymphatic channels to the renal
parahilar nodes, paraaortic nodes followed by supradi-
aphragmatic nodes in the posterior mediastinum and
finally to the supraclavicular nodes3.7.8. Hematogenous
metastasis to the extranodal sites is common in certain
testicular tumors such as choriocarcinoma and em-
bryonal carcinoma particularly in instances where there
is invasion of the tunica or epididymis®11.

The most common sites of extranodal metastases
are the lungs (Figure 9) and liver (Figure 27), although
metastases to brain (Figure 8) and bone also occurs.
Metastasis to the lungs may occurin any type of germ
cell tumors but is most common in
choriocarcinomas3!. Husband and Bellamy have no-
ticed unusual sites of extranodal metastasis in virtual-
ly every organ system such as the kidneys, adrenals,
spleen, and muscle (Figure 24)3. Computed tomogra-
phy plays a major role in detection of these metastases.

SECTION IV: INTERVENTIONAL TECHNIQUES IN
THE DIAGNOSIS AND TREATMENT OF
TESTICULAR TUMORS

A. Biopsy of the retroperitoneal nodes

Biopsy of the retroperitoneal nodes may be neces-
sary to verify or exclude equivocal metastatic disease,
determine the radiation therapy field and monitor the
response of disease to treatment34.35,36,

Occasionally, the nodes are replaced by tumor and
the abnormality may not be apparent on LAG. On the
other hand, non-neoplastic filling defects in the nodes
such as caseous necrosis, fatty replacement and con-
glomerate lymph nodes may cause false positive results
on LAG. Therefore, biopsy of the abnormal nodes may
become an essential part of clinical management and
staging35.36.

Percutaneous biopsy may be done on an outpatient
basis and will obviate the need for open biopsy. Since
the node s leftintact, therefore, response to treatment
may be monitored by repeat biopsy34. Percutaneous
biopsy is also performed to establish the presence of
metastases in the lung, liver, bone, soft tissues and
brain3b.

Biopsy of the nodes may be performed trans-
peritoneally or retroperitoneally using different modal-
ities. If the nodes contain lymphangiographic contrast
material, fluoroscopy (preferably biplane) is the best
choice. CT is used when there is no contrast present
within the nodes (Figure 25) or when the nodes are
replaced by tumor and not opacified. In the instances
where the nodal mass is large and accessible, ultra-
sound may be utilized as a guide. Results of percutane-
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Figure 25 — CT guided biopsy of the lymph nodes.
31-year-old male with mixed germ cell tumor of the testicle
(Embryonal carcinoma, EST and mature-immature teratoma),
status postchemotherapy.

A. CT scan shows low density left retrocrural mass resulting in
bone destruction (arrow).”

B. CT scan with the patient in the prone position shows the
biopsy needle in place. Biopsy revealed mature teratoma.

Figure 26 — Postoperative lymphocele.

20-year-old male with history of the right testicular mixed germ
cell tumor and retroperitoneal lymph node dissection three
months previously.

A. Transverse sonogram showing large fluid collection in the
left side of abdomen (arrowheads). One thousand ml of clear
yellowish fluid containing lymphocytes aspirated.

B. CT scan 3 days later showed reaccumulation of the fluid
(curved arrows). Urogram (not shown) revealed displacement
and obstruction of the left ureter.

C. Abdominal film following drainage of 1200ml of fluid and
injection of pantopaque and ethanol. Notice the contrast
material outlining the large cavity (arrows).
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ous lymph node biopsy has been reported to be ac-
curate in 70-86% of metastatic carcinoma36.36.

Transabdominal biopsy involves passage of a nee-
dle through various solid and hollow organs. Taking
necessary precautions should obviate serious compli-
cations. The only relative contraindications to the proce-
dure are bowel dilatation and abnormal coagulation pro-
file.

B. Diagnosis and management of lymphoceles

Lymphoceles usually appear immediately after sur-
gery but may be appreciated from days to months af-
ter retroperitoneal node dissection for testicular tumors.
These may initially be asymptomatic and only manifest
by an abdominal mass. However, they may become in-
fected or cause venous, ureteral (Figure 26) or bowel
obstruction?.37.

Uncomplicated lymphocele would presentas single
or multiple fluid-containing masses with good sound
transmission (Figure 26). Occasionally, they may con-
tain debris. When abdominal sonogram is com-
promised by gas, CT scan can be used. CT will display
alow-attenuation fluid collection in the case of uncom-
plicated lymphocele (Figure 26) and high attenuation
in the complicated ones. Low CT numbers effectively
exclude abscess or hematoma37.

Lymphocele can also be diagnosed by lymphangiog-
raphy, demonstrating a contrast/fluid level in the upright
position. Management of the lymphocele should be
either multiple needle aspirations or catheter drainage.
The indications for catheter drainage are secondary in-
fection, persistence or growth of larger collections, symp-
tomatic patient, or signs of obstruction in the ureters
or veins. The catheter drainage requires longer intervals,
lasting an average of 18 days which is considerably
longer than those for an abscess drainage. When the
drainage ceases, a sclerosing agent is injected and the
catheter is removed (Figure 26)37.

C. Intraarterial chemotherapy, embolization and
chemoembolization

Transcatheter procedures are occasionally used in
metastatic disease from testicular neoplasms to the
liver, and large retroperitoneal and pelvic nodes depen-
dentupon the availability, the ability to isolate and selec-
tively catheterize and treat through the arterial
supply38.39. These metastatic lesions are initially treat-
ed by intraarterial infusion of the chemotherapeutic
agents (Figure 27). When the latter fails and radiother-
apy becomes ineffective then devascularization of the
lesions is attempted by embolization techniques with
Ivalon, gelfoam or stainless steel coils. Chemoemboli-
zation, the combination of Ivalon or gelfoam with
cisplatinum, Actinomycin D, Mitomycin C, or Adriamy-
cin has been effective in the management of liver,

Figure 27 — Extranodal metastasis to the liver from embryonal
carcinoma of the testicle treated with intraarterial
chemotherapy.

A. CT scan shows a single lesion in the right lobe of the liver,
the center of which has much lower attenuation (arrows).

B. CT scan following course of intraarterial 5-Fluorouracil and
Mitomycin-C shows a decrease in the size of the hepatic lesion
which now has a uniformly cystic density consistent with
necrosis (arrowheads).

retroperitoneal nodes or osseous metastases. Treatment
may provide a more demarcated and smaller avascu-
lar field for safe removal of the hepatic metastasis.

Embolization may also be utilized in patients with my-
elosuppression due to systemic or intraarterial infusion
or in those patients who will be unable to tolerate fur-
ther hepatic artery infusion chemotherapy. Failure of sur-
gical resection is yet another indication for interventional
therapy38.39,

D. General interventional techniques
Additional interventional techniques including
drainage procedures (abscess, urinary and biliary tract
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obstruction, gastrostomy etc.), stent or balloon dilata-
tion of stenoses of tubular structures, central venous
catheter placement repositioning, foreign body retrieval,
thrombolysis, etc. are available to assist in the manage-
ment of the patient with a testicular neoplasm.
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Treatment of Advanced Seminoma with Dactinomycin,
Cyclophosphamide, Vinblastine, Bleomycin and Cis-

Platinum (The Vab-6 Protocol)

SERGIO D'3, SIMON MD!', MIGUEL SROUGI MD2

University of Sdo Paulo School of Medicine, S&o Paulo, SP, Brazil

Summary

Eighteen patients with advanced seminoma (stages llc—Ill) were treated with: cytoxan
600mg/m?Z, vinblastine 4mg/m?2, actinomycin D 1mg/m2, bleomycin 30mg, i.v. on day 1, followed
by bleomycin 30mg/day by infusion, days 1-3, and cis-platinum 120mg/m?2 on day 4. 9/18 pts.
achieved complete remission and have been followed clinically; no recurrences have occurred in
this group. The other 9 pts. had residual masses after 3 cycles of chemotherapy; they were taken
to surgery and no viable tumor was found on surgical specimens. There were 3 recurrences in this
group, always distant from the site of original disease. These patients were successfully treated
with salvage chemotherapy and radiotherapy. One of these patients died of hepatic failure unrelated
to his seminoma. All the other patients are alive, at a median follow-up of 50 months. This chemother-
apy regimen is effective in curing advanced seminoma.

Uniterms: seminoma chemotherapy, advanced seminoma

Although the prognosis of patients with pure semi-
noma in stage | (disease confined the testis) and early
stage Il (few retroperitoneal limph nodes) remains ex-
cellent with conventional radiotherapy, the same can-
not be said about patients with bulky abdominal disease
(stage llc) or extra-abdominal disease (stage IIl). For the-
se patients, radiotherapy yields much poorer results,
with a high relapse rate and 5-year survival figures in
the range of 20% or less for most of the reported se-
ries.

Advances in the chemotherapy of non-
seminomatous testicular cancer (NSTC) throughout the
last decade have made these tumors consistently cu-
rable. Several chemotherapy regimens containing cis-
platinum, vinblastine and bleomycin as basic drugs ha-
ve been developed and significantly increased the cu-
re rate of disseminated NSTC. Paralelling the applica-
tion of these protocols to disseminated NSTC, we' and
several others2.3.4.56.7 have used chemotherapy in trea-
ting disseminated seminoma. It soon became clear that
seminomatous tumors are at least as sensitive — if not
more sensitive — to chemotherapy than NSTC. Table
I summarizes some of the international experience with

cis-platinum containing chemotherapy in advanced se-
minoma.

Table | — Results of chemotherapy regimens in advanced
seminoma.

Author Protocol N? Patients Results
Simon et al. (1983) VAB-6 10 100% *
Morse et al. (1983) VAB-6 22 82% *
Oliver (1984) PVB 12 83% *
Van Oosterom (1984) PVB 73 70% §
Stanton et al. (1985) VAB-6 30 86% 8§
Friedman et al. (1985) PVB 20 90% §
* disease-free survival $§ initial CR

We report here the results of treatment of 18 pa-
tients with advanced seminoma with a slightly mo-
dified VAB-6 protocol and propose guidelines for the
treatment strategy of such patients.

Material and methods

Between August 1980 and July 1984, eighteen pa-
tients with advanced (stages llc-1l) testicular semino-

! Department of Oncology, Hospital Albert Einstein and Hospital Sirio-Libanés, Sdo Paulo, SP and 2 Department of Urology, University of Sao Paulo
School of Medicine, Sdo Paulo, SP — Brazil. Endereco para correspondéncia: 3Hospital Albert Einstein, S3o Paulo, SP — Brazil.
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ma were treated. All patients had had no prior che-
motherapy. Patients were staged with physical exa-
mination, chest roentgenogram, abdominal compu-
terized tomography, serum markers (alpha-fetoprotein
and beta-HCG in all patients, LDH in most patients)
and rarely with bipodal lymphangiography. Patients
characteristics are shown in Table Il.

Table Il — Patients characteristics
Age 31 (median);
25-52 (range)
Previous-chemotherapy 0/18
Previous para-aortic radiotherapy 5/18
Previous mediastinal radiotherapy 3/18
Elevated AFP 0/18
Elevated beta-HCG 6/18
Elevated LDH 4/10
Massive intra-abdominal disease 14/18
Pulmonary disease 3/18

Massive supra-clavicular/cervical disease 1/18

Patients were treated with 3 cycles of chemothe-
rapy and submitted to surgical resection of residual
masses about 4 weeks after the completion of che-
motherapy. No maintenance chemotherapy was gi-
ven.

The first 13 patients received classical VAB-6 che-
motherapy: dactinomycin Tmg/m2, cyclophosphami-
de 600mg/m?2, vinblastine 4mg/m2 and bleomycin
30mg were given intravenously on day 1, followed by
a continuous bleomycin infusion (30mg/day) from day
1 through day 3 and cisplatinum 120mg/m?2 with sa-
line infusion and mannitol-induced diuresis on day 4.
Cycles were repeated 21-28 days apart, depending on
blood counts. Bleomycin was ommitted on the third
cycle.

The last b patients were treated with an adapta-
tion of this protocol for outpatient use, as previously
reported by us8.

Surgical resection of residual masses was carried
out 4-6 weeks after completion of chemotherapy. Low
concentration of inspired oxygen (maximum 28%)
was used during surgery because of previous expo-
sure to bleomycin. All patients were rendered free of
disease after the operation. No further chemotherapy
was given after surgery.

Results

All patients attained a complete remission (CR) af-
ter 3 cycles of chemotherapy. In 9/18 patients there was
clinical CR, shown by physical examination, x-rays, ab-
dominal CAT scan and serum markers. These patients
received no further treatment and were followed clini-
cally. With a median follow-up of 47 months (range
36-83 months) none of these patients has relapsed.
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Of interest was the extremely rapid decrease of tumor
masses seen after the start of chemotherapy, with com-
plete responses seen at the end of the first cycle of the-
rapy in most cases. In patients with abdominal pain due
to tumor there was complete relief of pain within 12-24
hours from start of therapy.

In 9/18 patients there was evidence of residual tu-
mor mass after 3 cycles of therapy. These were all ab-
dominal masses. These 9 patients were taken to sur-
gery and complete removal of the residual masses was
accomplished in all cases. None of these patients had
histological evidence of viable tumor in the surgical spe-
cimens, which showed necrosis and fibrosis only. Of
significance was the fact that extensive fibrosis was pre-
sent in the retroperitoneum of these patients, which pre-
cluded effective lymphadenectomy in some cases?®.
With a median follow-up of 54 months (range 38-76
months) there have been 3 relapses in this group, at 5,
5 and 8 months after surgery for removal of residual
masses. One patient had a relapse in the supra-pubic
area and the other 2 patients had hepatic recurrences.
These 3 relapses occurred in areas previously uninvol-
ved by disease. The 3 patients with recurrent disease
were re-treated with a combination of VP16-213 and cis-
platinum for 4 cycles, followed by radiotherapy to the
affected areas (2,500 r). Two of these patients are alive
at 76 and 60 months, with no evidence of disease. The
third patient died at 49 months of hepatic failure follow-
ing blood transfusion-related cirrhosis of the liver. He
had no evidence of disease at autopsy.

Toxicity

Despite the apparent aggressiveness of this proto-
col, toxicity was considered mild to moderate. Nausea
and vomiting were universal but this was dramatically
ameliorated with the introduction of high-dose meto-
clopramide and dexamethasone. Total alopecia was
seen in 16/18 patients. Chemical phlebitis was seen in
4/18 patients. Leukopenia of moderate degree (leukocy-
tes below 2,000/mm3, granulocytes below 1,200/mm3)
was seen regularly. There were 7 febrile episodes re-
quiring antibiotics. None of these had adocummented
site of infection or positive blood cultures. Mild eleva-
tion of serum creatinine (up to 2,8mg/ml) was seen in
2 cases and reverted to normal with further saline hydra-
tion. Ototoxicity consisting of mild hearing loss and tin-
nitus was reported by 2 patients. This symptoms sub-
sided in both patients after a few months. One patient
had a “idiosyncratic”’ reaction with the first cycle of che-
motherapy, consisting of severe arthralgias, abdominal
pain, fever, paresthesias in the lower limbs and an acu-
te dermatitis. This patient received no further VAB-6
chemotherapy and on surgery was found to have had
complete necrosis of his residual tumor. This patient
went on to develop hepatic recurrence of his disease
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and was re-treated successfully with VP-16 and cispla-
tinum without significant toxicity. This same patient de-
veloped clinically significant hypocalcemia after the first
cycle of chemotherapy, requiring oral and intravenous
calcium supplementation. There were no treatment-
related deaths.

Toxicity data is summarized in table ll1.

Table Ill — Toxicity of VAB-6 chemotherapy in seminomas
N? Patients

Alopecia (complete) 16/18
Nausea 18/18
Vomiting (3 episodes/cycle) 14/18
Phlebitis 4/18
Sepsis 7151 cycles
Renal failure (transient, mild) 2/18
Hearing loss (transient) 2/18
Hypocalcemia, symptomatic 118
"ldiosyncratic’’ reaction 118
Treatment-related deaths 0/18
Discussion

Our data shows a remarkable sensitivity of semino-
mas to chemotherapy. This is inagreement with other
data in the literature also showing an initial CR to che-
motherapy in excess of 80%.

Our data shows that the concept of "high-risk’* pa-
tients — as defined by any of the current definitions —
does not apply to patients with disseminated semino-
mas of testicular origin. All our patients would have
been considered “high-risk’ by current criteria; none-
theless, all of them showed an initial CR to chemothe-
rapy. _

We question the value of post-chemotherapy re-
section of residual masses in seminomas. This pro-
cedure, which is of value both therapeutically as well
as in assessing the need for further treatment in ca-
ses of non-seminomatous tumors, proved to be of no
value in our seminoma patients. It had no therapeu-
tic value (all our relapses occurrences occurred far
from the residual necrotic masses), nor had it value
in assessing the need for further treatment (all the re-

sected specimens showed only necrosis and fibrosis).
This finding seems to be in agreement with other data
from the literature10.11,

The role of radiotherapy is also questioned. Pre-
chemotherapy radiotherapy in advanced seminoma
should be definetely discouraged, since it is not only
ineffective in most cases but also increases the risk
of life-threatening leukopenia should chemotherapy
be needed in case of treatment failure.

Post-chemotherapy radiation therapy, as recommen-
ded by some authors'2 routinely in the treatment of
advanced seminoma seems also unecessary. Our se-
ries show that only had the original tumor masses no
viable tumor cell after chemotherapy but also that re-
lapses occurred far from the initial site of disease.

Our experience shows that the treatment of advan-
ced seminoma should always be started with chemo-
therapy. Our proposed regimen is extremely effecti-
ve in inducing complete remissions and we recom-
mend 3 cycles of therapy as optimal treatment. Resi-
dual tumor masses need not be irradiated nor resec-
ted, but should be monitored closely, without treat-
ment. Further treatment will be indicated only if the-
re is evidence of progression of disease.
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Serum and Cellular Biologic Tumor Markers in Testicular Cancer

N. JAVADPOUR MD3, M. LALEHZARIAN MD2

University of Maryland — USA

During the past two decades, a dramatic improve-
ment has been made in the treatment of testicular germ
cell tumor. This progress has been due to finding more
efficacious systemic chemotherapeutic agents and the
availability of specific and sensitive biologic tumor mar-
kers to detect early recurrence and monitor the thera-
py. In this review, | will update my 15 years of experience
in establishing and utilization of these serum and cell
markers in testicular cancer.

Historical Landmarks

My interest in these markers initiated in 1967 when
| was serving at the American Urological Association
in the Armed Forces Institute of Pathology in Washing-
ton, DC. The development and utilization of testicular
tumor models in syngeneic strain 129J mouse helped
to understand the original and biological characteris-
tics of this tumor?. In 1963, Abeleve and associates
demonstrated an alphafetoprotein (AFP) in serum of the
mouse embryo2. In 1972, a radioimmunoassay (RIA)
was developed that measured serum hCG in the
presence of physiological amounts of luteinizing hor-
mone with minimal cross reactivity3. Also, the develop-
ment of a RIA to measure AFP in minute amounts
prompted us to study the frequency and usefulness of
these markers in testicular cancer. Although we found
a number of specific and nonspecific serum and cell
markers in patients with testicular cancer (Table 1).
However, none were more accurate than serum AFP
and/or hCG when measured by sensitive and specific
RIAs.

Table 1 — Testicular tumor markers.

Specific Markers

Alpha-fetoprotein (AFP)

Human chorionic gonadotropin (hCG)
Placental alkaline phosphatase (PLAP)
Gamma-glutamine transpeptidase (GGT)
Placental proteins number 5, 10, 15
Placental lactogen

S O

Nonspecific markers

1. Lactic dehydrogenase!LoH

2. Polyamines (putrescine, spermine, spermicline)
3. Carcinoembryonic antigen

Serum AFP

Human AFP is a glycoprotein having a molecular
weight of 70,000 and containing about 41% carbohy-
drate. Itis produced in the liver, yolk sac, and gastroin-
testinal tract of the fetus. AFP is presentin human fetal
serum at a concentration of 3ng/ml by the 12th week
of gestation. At birth, the concentration is approximately
30ng/ml and drops to much lower levels by 1 year of
age; in normal adults it is found in concentrations of ap-
proximately 1-16ng/ml. AFP has been clinically useful
primarily as a diagnostic tool for hepatoma and certain
other malignant diseases.

In a prospective study, data from our clinical program
of testicular cancer the following distributions for AFP
and hCG were obtained.

One hundred and two of 145 (70%) patients with em-
bryonal carcinoma, 36 or 56 patients (69 %) with em-
bryonal carcinoma with or without teratoma (64 %), 3

'Section of Urologic Oncology, 2Division of Urology, Department of.Surgery, University of Maryland, School of Medicine. Endereco para

correspondéncia: 322 S. Greene Street, Baltimore, MD 21201, USA.
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of 4 patients with yolk sac tumors (75%) and none of
5 patients with choriocarcinomas had an elevated lev-
el of serum AFP. Eighty-seven of 145 patients (60 %) with
embryonal carcinoma, 32 of 56 patients (67 %) with em-
bryonal carcinomas with/without teratoma, one of 4 pa-
tients (25 %) with yolk sac tumors. None of the patients
with seminoma and/or choriocarcinoma had elevated
serum AFP.

Serum hCG

hCG is a glycoprotein secreted by the normal placen-
ta. It is normally found in the serum only during preg-
nancy, hCG has a molecular weight of 38,000 and is
composed of two dissimilar subunits. Alpha and beta
subunitis the basic subunit of the pituitary glycoprotein
hormones; luteinizing follicle-stimulating, and
thyrotropin. The beta subunit comprising two thirds of
the molecular weight, is unique to the hCG and is dis-
tinct from the subunits of luteinizing, follicle-stimulating
and thyrotropic hormones particularly in the terminal
29 amino acids. The subunit was isolated, purified and
used to immunize rabbits to produce an antibody
specific for hCG which does not cross-react with phys-
iologic concentrations of the other glycoprotein
hormones3.

Data from our laboratory showed that 14 out of 140
(9%) of patients with seminoma, 4 out of 16 (26%), 87
of 145 (60%) of embryonal carcinoma and 1 out of 4
yolk sac tumor and all with choriocarcinoma had elevat-
ed serum hCG.

Combined Serum AFP and hCG

When both markers were considered, 9.0% of semi-
noma, 44 % of teratoma, 88% of embryonal carcino-
ma, 86 % of embryonal carcinoma with teratoma, 75%
of yolk sac tumors had elevated levels of serum hCG
and/or AFPS (Table 2).

The frequency of markers in testicular seminoma
was unsatisfactory. Therefore, we embarked in study-
ing multiple markers in seminoma.
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Multiple Serum Markers in Seminoma

We studied the role of placental alkaline phospha-
tase (PLAP), gammaglutamy! transpeptidase (GGT),
and hCG in testicular seminoma. In 89 seminoma pa-
tients with negative beta-glycoprotein, total serum GGT
was measured and values about 30 IU per liter were
considered abnormal’. Serum PLAP was measured by
enzyme-linked immunoabsorbent assay and values
greater than 1.85mg per ml were considered abnormal.
Serum hCG and AFP were measured by double anti-
body radioimmunoassays normal less than Tng/per ml
and greater than 20ng per ml, respectively. At the time
of this study, 30 patients had detectable seminoma, 10
were histologically unconfirmed and the remaining 49
had no evidence of tumor. Only six of 30 patients (20%)
with active tumor had elevated levels of serum hCG.
Twelve of 30 patients with active tumor (40%) had
elevated serum PLAP, and 10 of 30 (33%) of these pa-
tients had elevated serum levels of GGT. When these
three serum markers were considered together, over
80% of the patients with clinically active tumours had
detectable serum levels of one or more of these bi-
ochemical serum markers. It should be emphasized that
the false positive, false negative rates of these markers,
especially false positive rates for GGT, due to occasional
concomitant liver disease and the biologic half-lives of
these markers should be taken in consideration.

A nonspecific marker that may be useful in the
management of seminoma is lactic dehydrogenase
(LDH) (Figures 1 and 2). Serum lactic dehydrogenase is
a nonspecific enzyme made up of five heterogenous
isoenzymes in man that can be measured electropho-
retically. Cancer cells have increased glycolysis leading
to an increased synthesis of lactate, and it may be uti-
lized as a nonspecific tumor markers in several
cancers’.

Role of AFP and hCG in Staging

Clinically, when these markers were considered in
staging testicular tumor the staging errors decreased

Table 2 — Frequency of Elevated hCG and AFP in Patients with Testicular Cancer.

AFP hCG AFP and/or hCG
No. of Percent of No. of Percent of No. of Percent of
patients patients patients patients patients patients

Seminoma 0/160 0 14/160 9.0 14/160 9.0
Teratoma 6/16 375 4/16 25,0 7116 43.7
Embryonal carcinoma 102/145 70.3 87/145 60.0 1271145 87.5
Embryonal carcinoma

with teratoma 36/56 64.2 32/56 57.0 48/56 85.7
Choriocarcinoma 0/5 0 5/5 100.0 5/5 100.0
Yolk sac tumor 3/4 75.0 1/4 25.0 3/4 75.0
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to 5-14%, an improvement when compared to a high

clinical staging error of 15-20%.

The important feature which tumor markers add to
the understaging of testicular cancer are as follows:
(1) Improved staging based on clinical investigation

markers, therapy and pathological findings.

(2) Persistently elevated serum markers after orchiec-
tomy for testicular cancer invariably indicate stage
[l or Ill disease.

(3) Persistently elevated serum markers after lym-
phadenectomy indicate stage Ill disease or an in-
adequate lymphadenectomy.

(4) When lymphadenectomy is negative for tumor but
postlymphadenectomy serum markers are persis-
tently elevated, patients invariably have stage [l dis-
ease. However, surgery still remains the most ac-
curate means of assessing retroperitoneal
metastases.

(5) Perhaps, the most important application of these
markers are in monitoring of testicular tumor when
serially measured.

Monitoring the Response to Therapy

Serial measurements of serum hCG and AFP by RIA
reflect the efficacy of surgical, radiation, and/or
chemotherapeutic regimens in patients with testicu-
lar tumor. When these therapies are effective, they
produce animmediate decrease in serum levels of hCG
and AFP that reflects the decrease in tumor size and
could be as rapid as the catabolic rate for these mar-
kers. In our series, elevated markers were found, often
months before the patients were symptomatic or recur-
rence was detectable by any other clinical tests. Con-
sequently, the markers proved to be sensitive indica-
tors of the presence of otherwise undetectable
metastases.

It is important to consider the biologic half-lives of
the markers (AFP 5 days and hCG 18 to 24 hours) to
avoid any confusion from the progressively decaying
markers of the already excised tumor. Preorchiectomy
serum markers are not always available but this should
not disturb the proposed system since the original or-
chiectomy specimen is usually available and immuno-
histologic techniques, such asimmunoperoxidase, can
determine the presence of cellular markers when se-
rum is not available.

Discordance, Limitations and Clinical Guidelines

The discordance between various testicular tumor
markers is well known and may be explained on the ba-
sis of the findings that different cells produce these var-
ious markers. Also, during chemotherapy of a patient
with elevated levels of serum hCG and AFP, one may
return to normal whilst the other remains elevated
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(Figure 1). This may occur if some of the cells produc-
ing a given marker are resistant to the therapy. To avoid
ertors, currently we submit the following guidelines. (1)
The physician should discuss the sensitivity and speci-
ficity of a given commercial assay with the laboratory,
and perhaps, occasional inclusions of normal serum or
serum with known levels of AFP and/or hCG may serve
as negative and positive controls when blindly coded.

(2) These markers should not replace scrotal explo-
ration for histopathologic diagnosis of the primary
tumor and retroperitoneal lymphadenectomy to detect
orexclude the presence of retroperitoneal metastases.
However, the elevated levels of tumor markers are in-
dicative of the presence of tumor and the necessity for
further treatment. They are also helpful in monitoring
the efficacy of and the need for changes in therapy.

(3) The problem of impurity of certain antisera
against the subunit of the hCG of the possibility of high
levels of luteinizing hormones (LH) in patient undergo-
ing orchiectomy and/or chemotherapy causing a false
positive result should also be kept in mind. The false
positive results may be clarified by the testosterone sup-
pression test, determination of serum LH, and meas-
urement of hCG on urinary concentrate utilizing a
carboxy-terminal RIA thatis currently available to all urol-
ogists through the NCI laboratories as a courtesy.

(4) In monitoring the therapy or following the pa-
tients with testicular tumor, one should utilize frequent
clinical examination, chest x-rays, and other tests as phy-
sicians find them necessary, along with determination
of serum AFP and hCG. In patients on chemotherapy
the normalization of these serum markers does not
mean tumor-free status; as a matter of fact, on explo-
ration of the retroperitoneum and chest, itis not unusual
to find cystic fibrotic markers should not deter the sur-
geon from looking for tumor. Appropriate utilization of
chemotherapy, surgery, radiotherapy, and tumor mar-
kers can make a dramatic improvement in the progno-
sis and survival of these patients.

Other Placental Proteins

Over the past several years, we have studied a num-
ber of placental proteins including pregnancy specific
beta glycoprotein and placental proteins number5, 10
and 15 utilizing immunoperoxidase. We have localized
these markers in syncytiotrophoblastic components of
the human placenta, choriocarcinoma and syn-
cytiotrophoblastic giant cells associated with testicu-
lar cancer.

Cellular Localization of AFP and hCG

In 1972, as we embarked on serum measurements
of AFP and hCG we also concentrated on detecting cel-
lular localization of these markers®10.11. First, utilizing
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immunofluorescence technique, we were able to local-
ize AFP and hCG to their cellular origin. However, this
technique is mainly a research tool requiring fresh tis-
sue and needs storing in dark areas. Later, we utilized
immunoperoxidase.

Immunoperoxidase methods have much in common
with established immunofluorescence procedures.
Both have the potential for demonstration of specific
cell and tissue antigens with similar limitations demand-
ing rigorous control of specificity. In any study, the
choice of an immunofluorescence method of an im-
munoperoxidase method can be and on rational
grounds, according to the desired objective, the degree
of morphologic detail required, the materials available
for study, and the ease of access to specialized ultravio-
let microscopy. The major advantage of immunoperox-
idase is that it can be utilized in either a prospective or
aretrospective study, since the tissue to be stained can
be fixed in formaldehyde and this is usually available
as opposed toimmunofluorescence requiring fresh or
frozen tumor specimens. Therefore, these properties
of immunoperoxidase have the necessary features that
make immunocytochemistry more convenient and
practical.

This technique utilizes a 4 to 6 micron thick section
of formal formaldehyde fixed tumor that is
deparaffinized in xylene and cleared in the usual fashion.
The sectionis incubated in a humid chamber for 30 to
60 minutes with appropriate antisera to a given mar-
ker. The second antibody is a gamma-globulin that is
conjugated with horse-radish peroxidase. The section
is washed again and exposed to Diaminobenzidine. The
slides are counter-stained with hematoxyline. Utilizing
this technique, we reported for the first time that the
yolk sac tumor is mainly responsible for AFP and syn-
cytiotrophoblastic giant cells (STGC) are producers of
hCG (Table 3). Later utilizing antisera to hCG and AFP
tagged to I3 we were able to detect and localize
tumors producing these markers by gamma scintilla-

tion cameras as a specific radioimmunodetection
technique2.

Table 3 — Immunohistologic Classification of Germ Cell
Tumors.

Tumor AFP hCG SP,

Placenta — + +
Yolk Sac Tumor + — —
Seminoma — —
Seminoma with STGC - +

Embryonal carcinoma + + —
Choriocarcinoma — +

Teratoma — - -
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New Advances and Directions in Testicular Cancer

MARC B GARNICK MD?
Harvard Medical School

Summary

Majoradvances have taken place in the overall management of patients with all forms of testic-
ular cancer. The current article reviews the approach to diagnosis, staging, and treatment of pa-
tients with both seminomatous and nonseminomatous germ cell cancer of the testis. The use of
radiation therapy for patients with seminoma, as well as new treatment modalities for patients with
advanced forms of germ cell cancer of the testis, are outlined in full. Future directions are discussed,
with an emphasis on new chemotherapeutic modalities in the overall management of the disease.

Uniterms: testicular cancer

Introduction

Carcinoma of the testis is a rare but extremely im-
portant disease, as it serves as amodel of a curable, solid
neoplasm'.2. When present in its early, nonmetastat-
ic form, patients with germ cell cancer have enjoyed a
high cure rate when treated with the modalities of either
surgery or radiation therapy. However, the great excite-
ment associated with the disease today focuses on the
curability of advanced, metastatic forms which, in the
past, have been almost universally fatal. The success-
ful, multidisciplinary principles and strategies which
have evolved for the management of patients with ad-
vanced testis cancer are now being applied to other ad-
vanced cancers with encouraging results. Because this
type of cancer is most common in young males, the abil-
ity to cure the majority has a major emotional, socio-
economic, and psychological impact.

Approximately, 5,500 new cases will be diagnosed
in the United States in 1987, with peak age incidence
between 20-35 years; a second peak occurs in early
childhood. Caucasians have the world’s highest inci-
dence; blacks have the lowest. The disease is uncom-
mon after the age of 40. A testis lesion suggestive of
neoplasm in a patient over the age of 50 should sug-
gest a testicular lymphoma rather than primary germ
cell carcinoma.

Patients with a history of a cryptorchid (maldescend-
ed) testicle are most susceptible to developing testis
cancer, with a 10 to 100 fold increased risk. Other fac-
tors include a prior history of mumps orchitis, and in-

guinal hernia. Although some investigators have sug-
gested an association with in utero exposure to DES,
the overwhelming body of data suggest that no such
association exists. The unilaterally cryptorchid testis it-
self may be at increased risk of developing a neoplasm,
as is the contralaterally, normally descended gonad.
Most pediatric urologists now recommend performing
an orchiopexy for cryptorchidism at an age less than
2 1o help decrease the subsequent testicular cancer risk
and improve subsequent fertility potential. The manage-
ment of adults with an unilaterally cryptorchid testis is
controversial. Some advocate exploration and removal
of an inguinal cryptorchid testis under the age of 50;
in those over 50, the low risk of developing a subse-
quent testis cancer justifies no surgical intervention3.

Based upon statistics generated in 1977, testis cancer
was the third leading cause of cancer death in males
between the ages of 15 and 34. Advances in therapeu-
tic strategies for advanced forms of the disease has
been associated with a marked reduction in mortality.
In data generated from 1981, testis cancer is no longer
listed among the top five causes of cancer mortality in
that same age group.

Clinical features and diagnosis

The manifestations of testis cancer are protean and
range from detection of an asymptomatic nodule or
swelling while performing testicular self examination
to the development of dyspnea secondary to massive

'Associate Professor of Medicine, Harvard Medical School, Dona-Farber Cancer institute. Boston, Massachusetts.
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pulmonary metastases. Most patients will first seek
medical attention because of the self detection of a pain-
less mass or nodule. Other symptoms, such as testic-
ular pain, dysuria, and pain after intercourse are rela-
tively uncommon. Patients who present with a painful
lesion in the scrotum are often initially diagnosed and
treated for epididymitis before the actual diagnosis of
testis cancer is established. It is important to realize that
epididymitis can concomitantly occur in patients with
testis cancer and may help explain the associated pain.
If a testis lesion persists after an adequate course of an-
tibiotics for epididymitis, the possibility of an underly-
ing testis neoplasm must be strongly considered and
ruled out. Diffuse induration of one testis, too, may be
the first physical abnormality detected. The sudden,
acute appearance of a rapidly enlarging testis is usual-
ly associated with hemorrhage into a neoplasm and is
seen with certain histologic subtypes. Torsion of the tes-
tisitself or torsion resulting from a neoplasm can some-
times confuse the clinical picture and may not be
resolved until a surgical exploration is performed.

Back orabdominal pain, secondary to retroperitoneal
adenopathy, weight loss, dyspnea, secondary to pul-
monary metastases, gynecomastia, supraclavicular
lymphadenopathy, and urinary obstruction may also oc-
cur at presentation.

A testicular ultrasound can complement the physi-
cal examination in determining the presence of a tes-
ticular parenchymal abnormality. Once the diagnosis
of a testis neoplasm is suspected, a blood sample
should be set aside for subsequent determination of the
tumor marker glycoproteins, alpha fetoprotein (AFP)
and human chorionic gonadotropin (hCG) (vide infra)
prior to orchiectomy. The operative approach to estab-
lish the diagnosis of testis cancer demands thata high
radical inguinal orchiectomy be performed. A trans-
scrotal biopsy of the testis or a trans-scrotal orchiecto-
my should never be performed if the diagnosis of tes-
tis cancer is a possibility. Because the lymphatic
drainage of the testis (to the retroperitoneal lymphat-
ics between L1 and L3) differs greatly from that of the
scrotum (to superficial and deep inguinal groin nodes),
a "'scrotal violation’” in the presence of a testis cancer
may predispose to the development of local recurrences
and metastases to the inguinal lymphatics. This rare-
ly, if ever, happens if a proper, radical, high inguinal or-
chiectomy is performed appropriately.

Pathology

Germ cell cancers of the testis can be conveniently
divided into seminomas or nonseminomas, based upon
the histopathology of the orchiectomy specimen. The
former must be in pure form; the latter may either be
amixed germ cell cancer with both seminomatous and
nonseminomatous components or a pure form of a non-
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seminoma, such as embryonal cell carcinoma, terato-
ma, yolk sac cancer, or choriocarcinoma. The term
""terato-carcinoma’” generally refers to a mixed germ cell,
nonseminomatous cancer consisting of teratoma and
embryonal cell cancer.

The distinction between seminoma and nonsemino-
ma is important, as the staging evaluation and subse-
quent management differ considerably. These differ-
entapproaches have been dictated because of the rela-
tive radioresponsiveness (sensitivity to radiotherapy)
of seminomas compared to the radio-resistance of the
nonseminomas. Thus, radiation therapy to the lymphat-
ics of the abdomen and/or chest has been the main-
stay of therapy in patients with various stages of pure
seminoma. Such treatment is generally not utilized in
the management of patients with nonseminoma.

The clinical behavior of seminomas and nonsemi-
nomas have distinct characteristcs. Most often, semi-
nomas spread via the regional lymphatic to the
retroperitoneal nodes of the abdomen and/or the medi-
astinal and supraclavicular lymph nodes before gain-
ing access to other visceral structures. While pulmo-
nary or other hematogenous metastases can occur in
patients with seminoma at initial presentation, such
metastatic spread is more common in patients with non-
seminomas. Not infrequently, patients with nonsemi-
noma in advanced stages of disease will have pulmo-
nary, hepatic, osseous, small bowel, or central nervous
system metastases at some point during their clinical
course in addition to lymphatic metastases of the
retroperitoneum.

Biological tumor markers

Germ cell cancers of the testis will often secrete bi-
ological tumor “‘markers” which can be detected in the
peripheral blood using sensitive immunoassay tech-
niques. If elevated following orchiectomy, these mar-
kers often will reflect the presence of metastatic disease.
They can be extremely valuable in monitoring therapy
(markers fall with disease regression and increase with
disease progression) and may even predate the onset
of new clinical or radiological metastatic disease by
weeks to months. The two most common markers are
the AFP and hCG. AFP is commonly secreted by em-
bryonal cell cancer, yolk sac tumors and endodermal
sinus tumors; its biological half life is approximately 6
days. AFP is not produced by seminoma and its detec-
tion implies the presence of nonseminomatous ele-
ments, either occultly in the primary testis itself or in
a metastatic site, despite the fact that the primary or-
chiectomy specimen is “pure’” seminoma. hCG is
secreted by syncytiotrophoblastic giant cells present
most commonly in choriocarcinomas; not infrequent-
ly, such giant cells may be present in embryonal cell
components, as well as pure seminomas. The biologi-
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cal half life of hCG is approximately 24 hours.

The use of immunohistochemical staining for AFP
and hCG of primary testis cancers has allowed excel-
lent clinico-pathologic correlations to emerge. Pure
seminoma will usually stain negatively for both AFP and
hCG. Approximately 5% of pure seminomas may stain
positively with hCG, helping explain the clinical situa-
tion of a patient with a pure seminoma and an elevat-
ed hCG value. These patients often have syn-
cytiotrophoblastic giant cells within their primary lesion.
Nonseminomatous components, such as embryonal
cell carcinoma, will stain for AFP, while choriocarcino-
mas will stain positively forhCG. Teratomas usually stain
for neither AFP nor hCG.

Staging evaluation

The major mission of staging is to determine whether
or not the cancer is localized to the testis, regional lym:-
phatics oris widely disseminated. Since the approach
to staging and management is dictated by the patho-
logical diagnosis of the orchiectomy specimen, the ap-
propriate evaluation will be outlined for each.

Pathology results indicate a pure seminoma

A careful physical examination, an abdominal-pelvic
computerized tomographic (CT) scan, to assess the
presence of retroperitoneal adenopathy or visceral in-
volvement, a chest x-ray, with or without whole lung
tomography, routine chemistries, and the biological
markers (AFP and hCG) are ordinarily obtained. In most
cases, the biological markers will be normal. If the AFP
is elevated, the patient should be treated as a nonsemi-
noma, even though the pathologic interpretation is pure
seminoma.

If therapy is going to include irradiation for a pure
seminoma, bipedal lymphangiography will often be
performed to help delineate radiation therapy portals.
However, the necessity of lymphangiography for such
determination seems to be less imperative today as
newer and more sophisticated body computerized
tomographic scanners may provide similar information.

If the hCG is elevated in a patient with a pure semi-
noma, the pathologist should attempt to identify syn-
cytiotrophoblastic giant cells to help explain the hCG
elevation. Otherwise, there may be some uncertainty
of whether or not the patient is harboring occult foci
of nonseminomatous components which are respon-
sible for the hCG production. Also, if the physical or radi-
ographic examinations fail to reveal any evidence of
metastatic disease and the hCG is elevated pre-
orchiectomy, itis imperative to sequentially follow the
decline of the hCG. If the marker does not decline along
its biological half-life, the suspicion of occult metastat-
ic cancer should be raised.

Pathology results indicate a nonseminoma

The staging evaluation outlined for the seminoma
generally employed for the patient with a non-
seminomatous germ cell tumor of the testis. However,
the use of bipedal lymphangiography is generally not
employed.

Following the establishment of these non-invasive
staging studies, patients can be categorized as either
having stage |, early stage II, advanced stagell, or stage
Il disease. Patients with stage | disease have no clini-
cal, radiographic or marker evidence of tumor presence
beyond the confines of the testis. Patients with early
stage Il have evidence of non-palpable, small,
retroperitoneal adenopathy on CT scan, usually meas-
uring < 4-5cm. A patient with advanced stage Il has
retroperitoneal lymphadenopathy measuring > 5cm
on CT scan or palpable retroperitoneal adenopathy with
disease limited to lymphatics below the diaphragm (Pal-
pable abdominal masses > 5cm may also be consi-
dered as stage Ill disease). Stage Il disease includes
visceral involvement below the diaphragm (e.g., liver
or bowel) or disease above the diaphragm (eg., lung
or supraclavicular lymphadenopathy). Furthermore, pa-
tients with stage Il disease can be further subdivided
according to anatomic location of disease and disease
bulk. Stage Il disease of “minimal”’ to “‘moderate’’ risk
include supraclavicular lymphadenopathy (stage I11A),
gynecomastia + elevated biological markers (I1l B-1),
or > b pulmonary lesions, none of which are > 2cm
in greatest diameter (I1l B-2). More advanced forms or
stage lll disease include pulmonary presentations with
mediastinal or hilar involvement, positive pleural effu-
sion or pulmonary metastases greater than 2cm, pal-
pable abdominal mass, ureteral displacement or
hydronephrosis (lll B-4), hepatic, gastrointestinal, cen-
tral nervous system, osseous or vena caval involvement
(11l B-b).

Conceptually, patients with testis cancer can be
categorized pathologically as having either seminoma
or nonseminoma and staged as either “early’’ or “‘ad-
vanced" disease. Patients with early disease would be
considered to have stage | and early stage Il disease,
while patients with advanced disease have advanced
stage Il orany form of stage Il disease. This conceptu-
alization allows rational decision making for nearly all
categories or disease.

Treatment modalities according to histology and
stage (Table 1)

Early seminoma
These patients have either a normal abdominal CT

scan or retroperitoneal lymphadenopathy measuring
less than 5cm in greatest diameter. Most of these pa-
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Table 1 — Testis Cancer — General Approach to
Management.

Seminoma Non-Seminoma
Stage | XRT? RPLND?2 or
orchiectomy
alone/observation
Early Stage Il XRT! RPLND = Chemo3 or

Chemos3

Chemo3 £ XRT4 Chemo3 * TRS® +
Chemob

Advanced Stage |l

XRT': Radiation therapy, delivered to subdiaphragmatic lymphatics (3000-3700R)
RPLND?: Retroperitoneal lymph node dissection

Chemo?: Combination chemotherapy (see Table 2)

XRT*: Radiation therapy to residual radiographic abnormalities

TRS®: Tumor reductive surgery

Chemo®: Additional chemotherapy given if surgical specimen reveals viable
cancer

From: Garnick MB — Testicular cancer. In: Braunwald E et al, eds. Harrison’s
Principles of Intemal Medicine. 11" edition. New York, McGraw Hill Book Co.,
1987; 1578-1681, with permission.

tients are generally treated with abdominal radiother-
apy, delivering 3000 to 3700 rad to the subdiaphrag-
matic lymph nodes and ipsilateral groin. Although
prophylactic mediastinal and supraclavicular radiation
therapy was used in the past, this practice is generally
not employed today. Patients with clinical stage | gener-
ally have a 95%-97 % cure rate; patients with early stage
| disease generally enjoy an 85%-90% survival rate,
when treated with radiation following orchiectomy.

Advanced Seminoma

In the past, these patients with large retroperitoneal
masses or mediastinal involvement were often treated
with either radiation therapy to fields including subdi-
aphragmatic lymphatics, whole abdomen, mediasti-
num and supraclavicular nodes; however, survival rates
of only between 40%-70% were achieved. If these pa-
tients subsequently relapsed outside of the radiation
therapy field, the ability to administer myelosuppres-
sive combination chemotherapy was diminished and
was associated with a substantial degree of drug related
morbidity. Today, most patients with advanced forms
of seminoma should receive initial combination
chemotherapy with a cisplatin-containing program.
Substantial tumor shrinkage will occur in the majority
of patients. However, the proper management for par-
tially regressed retroperitoneal masses following
chemotherapy for patients with advanced seminoma
remains controversial. Often, patients will receive post-
chemotherapy radiation therapy to areas of bulk disease,
and, in rare instances, surgical removal of residual tumor
masses. However, residual masses following
chemotherapy only may actually continue to shrink
even after therapy is discontinued. Nonetheless, one
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treatment strategy allows for cisplatin-combination
chemotherapy to be given over aspan of 12 to 14 weeks.
Patients are then restaged; decisions regarding further
chemotherapy, radiation therapy, or surgery are then
made.

There is controversy today regarding the manage-
ment of residual radiographic masses after chemother-
apy for seminoma. In one series, residual masses meas-
uring = 3cm were surgically removed. Residual semi-
noma was found in 6/14 cases. Others would advocate
careful observation after chemotherapy and the pos-
sible consideration of radiation therapy if the mass per-
sists or enlarges.

Early (clinical stage ) nonseminoma

Patients who are clinical stage | nonseminoma are
routinely treated with a retroperitoneal lymph node dis-
section (RPLND), using either a transabdominal or a
thoracoabdominal approach. The rationale justifying
this operation is based upon the inexact data generat-
ed from the non-invasive staging evaluation of the
retroperitoneal lymphatics. The false negative rate of
abdominal CT scans in patients with clinical stage | is
35-50%. Thus, surgical removal of the retroperitoneal
lymph nodes not only serves as therapy but it deter-
mines the need for possible additional therapy. if
microscopic disease is detected and surgically re-
moved, an 85-90% cure rate can be expected follow-
ing RPLND.

Early (stage Il) nonseminoma

The optimal management of the patient with
retroperitoneal lymphadenopathy measuring between
2-5cm on the CT scan is controversial. While the tech-
nique of RPLND may be a curative procedure, a relapse
rate of 30-45% can be expected. If RPLND is performed
and the patient then relapses, combination chemother-
apy can be administered or chemotherapy may some-
times be given as an adjuvant to RPLND. Alternatively,
combination chemotherapy can be given prior to
RPLND. If complete resolution of disease is achieved
following chemotherapy, RPLND would not be per-
formed, thus obviating the need for the operation in this
subset of patients.

Advanced stage (bulk stage Il or stage Ill)
nonseminoma#*8

Chemotherapy for advanced forms of
nonseminomatous germ cell cancer

Testis cancer has been responsive to varying an-
tineoplastic agents of differing mechanisms of actions.
The early encouraging results using chloroambucil,
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methotrexate, and actinomycin D were then followed
by the more successful programs of vinblastine and
bleomycin. The introduction of cisplatin was associat-
ed with marked improvement in both the response rate
and duration of response of advanced testis cancer. In
nearly universal use today are cisplatin-containing pro-
grams, either with vinblastine and bleomycin (PVB) or
the combination of cisplatin with vinblastine, actinomy-
cin D, bleomycin, and cyclophosphamide (VAB pro-
grams). Additionally, recent data suggests that the use
of VP-16-213, cisplatinand bleomycin may be t erapeu-
tically equivalent and less toxic than vinblastine,
bleomycin and cisplatin and associated with less gas-
trointestinal toxicity and myalgias6. The programs list-
ed in Table 2 have rendered approximately 80 %-85 %

Table 2 — Commonly used chemotherapy programs for
advanced testis cancer.

PVB
Vinblastine 0.15mg/kg/D IVD*1,2
Bleomycin 30mg IV D1,8,15
Cisplatin 20mg/m2/D VD15
Repeat cycles q 21 days x 4 cycles
VAP-6
Induction: Cyclophosphamide  600mg/m2 IV D 1
Bleomycin 30mg IV D 1, then
20mg/m2/D CIV** D
1-3@
Actinomycin D Tmg/m2 1V D 1
Vinblastine 4mg/m2 1V D 1
Cisplatin 120mg/m2 1V D 4
Maintenance: Vinblastine 6mg/m2I1V D 1
Actinomycin D Tmg/m21V D 1

Induction: Repeat cycles q 21-28 days x 3-5 cycles;

D* = day,

**CIV = continuous intravenous infusion;

@ Bleomycin omitted after cycle 2;

Maintenance: Repeat cycles q 21 days, total duration of “induction and
maintenance’’ is 1 year.

PEB
Etoposide 100mg/m2 1V D 1-5
Bleomycin 30mgIVD1,8, 15
Cisplatin 20mg/m2D 1-6

Repeat cycles q 21 days x 4 cycles

Adapted from: Garnick MB — Testicular cancer. In: Braunwald E et al, eds.
Harrison’s Principles of Internal Medicine. 11" edition. New York, McGraw Hill
Book Co., 1987; 1578-1581, with permission.

of patients with advanced nonseminomatous germ cell
cancer in complete remission and potentially cured.
Following such therapy, patients are then restaged
(with physical, radiographic, and biochemical exami-
nations) to assess the response of areas which previ-
ously contained disease and to determine the need for
additional therapy. Large abdominal masses can under-
go astonishing regression. Pulmonary nodules often
completely resolve, and biological markers frequently
normalize following 12 weeks of intensive combination

chemotherapy. If following combination chemothera-
py, a residual abdominal or pulmonary mass remains
in the setting of normal markers, surgical removal of the
mass (es) should be performed. Table 3 outlines cur-
rent recommendations. Preoperatively, it is difficult to
determine the histology of such residual masses. Ap-
proximately one-third will contain residual, viable
cancer; one-third will be fibrosis, necrosis or hemor-
rhage, and an additional third will demonstrate the
phenomenon of "“teratomatous transformation’”. This
latter finding is thought to result from either chemother-
apy induced differentiation of the primary mass into a
teratoma or from chemotherapy selection of more
malignant elements in the mass with residual teratoma-
tous components remaining. If either fibrosis, hemor-
rhage or teratoma are found following chemotherapy,
additional post-surgical chemotherapy is usually not in-
dicated. If, however, viable cancer is demonstrated, ad-
ditional chemotherapy is generally administered.

If biological markers are persistently positive follow-
ing remission induction chemotherapy, additional
chemotherapy is generally required. “Tumor reductive’
surgery will not be attemped until biological markers
are normalized.

A proportion of patients will have complete resolu-
tion of physical, radiographic, and biochemical marker
abnormalities after cisplatin-containing chemotherapy.
These patients generally require no additional
chemotherapy or surgery following their active 12-week
program of chemotherapy.

All patients with testis cancer, regardless of pathol-
ogy or stage, will require meticulous follow up with
monthly physical exams, monthly chest x-rays, and mar-
kers for 18 to 24 months. The frequency of these tests
can be decreased in the second and third year follow-
ing diagnosis. The goal of such meticulous follow up
is to detect relapse when the tumor burden will hope-
fully still be minimal. In addition, most relapses from

Table 3 — Advanced testis cancer — nonseminoma approach
to management after initial chemotherapy.

Biological Radiographic  Therapeutic Choice
""Markers’’* Abnormalities
Positive Present or Absent Aditional Chemotherapyt
Normal Present TRSt = Chemotherapy$
Normal Absent Observation

* = Alpha fetoprotein and human chorionic gonadotropin

= Chemotherapy with a 'second-line”’ program, with attempts to “normalize’”
biological markers
} = tumor reductive surgery
§ = additional chemotherapy determined by presence of “viable’ cancer in
surgical specimen. Chemotherapy usually withheld if surgical specimen contains
only fibrosis or teratoma

From: Garnick MB — Testicular cancer. In: Braunwald E et al. Harrison’s
Principles of Internal Medicine. 11t edition. New York, McGraw Hill Book Co.,
1987; 1578-1681, with permission.
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Figure 1 — Kaplan-Meier survival curve for patients with primary gonadal cancer (broken line) and primary extragonadal cancer
(solid line) from day 1 of chemotherapy. A, Disease-free (continuous complete remission). B, Overall survival. (From: Reference 8,

testis cancer occur within the first 2 years following
original diagnosis.

The treatment results for patients with advanced
nonseminomatous testis cancer reveal that approxi-
mately 85 % of patients will enter acomplete remission
and are potentially cured (Figure 1). Additionally, the
relapse rate from a complete remission status is ex-
tremely low. However, there are certain subsets of pa-
tients with “"high risk’” forms of advanced disease that
are associated with a lower complete remission, low
cure rate, and high relapse rate. Such patients require
different treatment strategies. These include patients
with extragonadal presentations (the presence of ex-
tensive nonseminomatous germ cell cancer in areas
such as the anterior mediastinum or retroperitoneum
with clinically and radiographically normal testes), pa-
tients with bowel, caval, central nervous system, or bony
involvement, or patients with extremely high biologi-
cal markers (usually > 5000mIU/mIhCG). Alterations
in the duration of therapy and doses of chemotherapy
are currently being tested to improve treatment results
in this “"high risk’’ population.

Side effects of curative cancer therapy — selected
aspects

Radiation therapy and surgery

The loss of fertility potential can accompany both the
use of radiation therapy and RPLND. Because these two
modalities are generally reserved for the management
of early stage patients, a full discussion regarding the
potential loss of fertility in a young population who are
likely to be cured to their disease is mandatory.
Although of questionable benefit, the possibility of
sperm banking should be discussed prior to the initia-
tion of either definitive radiation therapy for early stage
seminomas or RPLND for early stage nonseminomas.

Recently, modifications in the surgical technique of
RPLND (“limited” dissection) have decrease the inci-
dence of fertility loss and ejaculatory disturbances.

Combination chemotherapy

When standard cisplatin, vinblastine, bleomycin, pro-
grams are employed, the major side effects are my-
elosuppression, potential for nephrotoxicity, nausea and
vomiting, weight loss, anemia, ileus, pulmonary toxic-
ity, ototoxicity, peripheral neuropathy, Raynaud'’s
phenomenon, hypomagnesemia and stomatitis. Infer-
tility is the rule during therapy, although it may return
years after completion of therapy. The use of these
chemotherapy programs requires skill on the part of the
treating physician and should not be attempted by the
occasional user. With proper expertise, these side ef-
fects can be minimized.

Special precautions must be taken in the patient who
has received bleomycin and is scheduled for a tumor
reductive surgical procedure. The acute respiratory dis-
tress syndrome has occurred in a minority of patients
and is thought to be related to excessive fluid overload
and high inspired oxygen concentration during the oper-
ative procedure. Current recommendations now call for
the FIO, to be maintained at < 24 % and to keep pa-
tients in a hypovolemic or euvolemic state in the perio-
perative period. Such measures seem to minimize the
postoperative pulmonary complications.

Orchiectomy alone for clinical stage | disease®.10

Because combination chemotherapy + tumor
reductive surgery can cure 80-85% of patients with ad-
vanced disease, the possibility of “orchiectomy alone”
for clinical stage | patients has gained support. Treat-
ment with chemotherapy (or radiation therapy) is in-
stituted if relapse occurs. Such an approach prevents
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a RPLND (or radiation therapy) from being performed
in the 60-70% of patients who would have negative
nodes and are already “cured” by the orchiectomy. Cur-
rentdata indicate that patients who do relapse can near-
ly always be treated successfully with chemotherapy
atthe time of first relapse, assuming patient compliance.
However, patients selected for an ““orchiectomy only"”
policy must fulfill very strict criteria relating to their clin-
ical stage of disease, pathologic interpretation of the
primary lesion, and willingness to undergo meticulous
follow up.

“Second line”” treatment programs

Testis cancer which s refractory to PVB or VAB-6 pro-
grams may sometimes respond to the addition of the
epipodophyllotoxin derivative, VP-16-213 (Etoposide).
The combination of cisplatin with etoposide may induce
second complete remissions, many of which are dura-
ble, in approximately 26-30% of patients. Also, the use
of the drug ifosphamide may be able to induce second
or third remissions in patients with refractory germ cell
cancer.

The extragonadal germ cell syndrome

Patients who present with a large anterior, mediasti-
nal mass, central nervous system abnormalities or
retroperitoneal disease, consistent with a germ cell
histology in the presence of clinically and
ultrasonographically normal testes constitute the ex-
tragonadal germ cell cancers. The response to thera-
py is generally lower when compared to primary tes-

ticular cancer, which justifies the need for more inten-
sive therapies. However, a proportion of these patients
may be cured when treated with chemotherapy +
tumor reductive surgery. In addition, patients with “‘un-
differentiated’’ cancer of the mediastinum or
retroperitoneum may have an unrecognized form of ex-
tragonadal germ cell cancer syndrome. Biological mar-
kers and immunohistochemical staining for AFP or hCG
of the biopsy material may often provide useful clues.
If positive, these patients should be treated as if they
have potentially curable advanced testicular cancer.
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Tratamento Cirargico dos Tumores Germinativos do

Testiculo

MIGUEL SROUGI4, SERGIO D. SIMON2, SAMI ARAP3

Faculdade de Medicina da USP — S&o Paulo, SP

Resumo

Os autores discutem, no presente trabalho, o papel da cirurgia dentro da estratégia global de
tratamento dos pacientes com tumores germinativos do testiculo. Desta forma, sGo abordados
o tratamento da les&o primdria e dos casos de violagdo tumoral, a importancia da cirurgia nos es-
tddios avancados dos pacientes com seminomas e tumores ndo-seminomatosos e as indicagbes
para a realizacgo de linfadenectomia retroperitoneal em estadios iniciais dos casos de tumores
ndo-seminomatosos. Finalizam o trabalho discutindo aspectos técnicos da cirurgia neste grupo

de pacientes.

Unitermos: tumores germinativos de testiculo; orquiectomia, linfadenectomia retroperitoneal

A abordagem e tratamento dos pacientes com tu-
mores germinativos do testiculo evoluiu de forma no-
tavel apds aidentificacdo de marcadores humorais pro-
duzidos por estes tumores'0.30,65, apds a introduc3o cli-
nica da tomografia computadorizada'8.70 e com o ad-
vento de esquemas quimioterdpicos de grande ativi-
dade contra estas neoplasias'6.59.67. Com o emprego
combinado e criterioso de cirurgia, radioterapia e qui-
mioterapia, os indices de sobrevida de 5 anos, que an-
tes da década de 60 situavam-se em torno de 50%,
aproximam-se atualmente de 90 %, transformando as
neoplasias de testiculo em doenca consistentemente
curavel54,

Planejamento terapéutico

O tratamento dos pacientes portadores de tumores
germinativos do testiculo baseia-se fundamentalmente
em 3 parametros: 1) tipo histolégico do tumor; 2) esta-
diamento do tumor; 3) niveis séricos dos marcadores
tumorais, essencialmente alfa-fetoproteina e fracdo 8
da gonadotrofina coriénica humana.

Embora existam pequenas diferencas na histdria na-
tural dos diversos tipos histolégicos de tumores ger-
minativos do testiculo, estas neoplasias podem ser
agrupadas sob o ponto de vista terapéutico em semi-
nomas e tumores ndo-seminomatosos. Os coriocarci-
nomas, 0s carcinomas embrionarios, 0s teratomas e 0s
teratocarcinomas tém um comportamento bioldgico
mais ou menos parecido e respondem de forma relati-

vamente semelhante as diferentes modalidades tera-
péuticas. Por este motivo, podem ser considerados em
conjunto e denominados genericamente de tumores
ndo-seminomatosos. Os seminomas, por outro lado,
costumam se manifestar de forma menos agressiva e
sdo mais radiossensiveis que 0s tumores ndo-semino-
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Figura 1 — Estadiamento dos tumores germinativos de
testiculo.
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matosos’!. Devem, desta forma, ser discriminados dos
demais tumores germinativos.

O estadiamento das neoplasias do testiculo serve pa-
ra estabelecer a extensdo da doenca. Varias classifica-
coes foram propostas mas as mais utilizadas sdo aguie:-
las apresentadas por Boden?2 e por Hussey e col.29, re
presentadas na Fig. 1. De acordo com esta Ultima clas-
sificacdo, que é por nos preferida, define-se: estadio |
= tumor restrito & bolsa escrotal; estddio Il = metas-
tases em linfonodos abdominais (Il = metéstases mi-
croscopicas em menos de 6 linfonodos; Ilg = metas-
tases microscopicas em mais de 6 linfonodos ou me-
tastases macroscopicas com menos de 2cm de didme-
tro; Ilc = metastases macroscopicas com mais de
2cm de didmetro); estddio Ill = tumor acima do dia-
fragma, em linfonodos mediastinais ou pulm&o e tumo-
res metastaticos viscerais. Como veremos adiante, a se-
guéncia terapéutica nos pacientes com neoplasias do
testiculo é estabelecida em funcdo do estadiamento ini-
cial da doenca.

Os tumores germinativos do testiculo apresentam
acapacidade de sintetizar proteinas especificas que po-

Figura 2 — A) Recidiva inguinal em paciente com seminoma
do testiculo esquerdo, tratado através de orquiectomia por via
escrotal.B) Regressdo completa da lesdo 4 semanas apos
quimioterapia com VABg.

Rev. Bras. Cancerol. 33(4): dezembro 1987

dem ser identificadas no soro, mesmo em quantidades
reduzidas. Cerca de 8% dos seminomas puros secre-
tam gonadotrofina coridénica humana (3-GCH) e cerca
de 85% dos tumores ndo-seminomatosos produzem
B-GCH efou alfa-fetoproteina (AFP)30. Niveis elevados
destes marcadores refletem a presenca certa de tumor,
mesmo quando os depdsitos neoplasicos ndo sdo de-
tectados por outros métodos. Ademais, elevacdo da
AFP em pacientes com diagndstico inicial de semino-
ma indica a existéncia de elementos ndo-seminoma-
tosos no tumor, ndo identificados pelo patologista. Este
achado & bastante relevante, pois estes casos devem
ser tratados de acordo com 0 componente neoplasico
mais agressivo, ou seja, com 0s protocolos para o0s tu-
mores ndo-seminomatosos?!.31.

Tratamento do tumor primario

A orquiectomia representa a primeira medida tera-
péutica em pacientes com tumor do testiculo e deve
ser sempre realizada através de incisdo inguinal alta. Es-
ta abordagem permite que o tumor seja mobilizado e
exteriorizado, apds o clampeamento do corddo esper-
maético, sem que haja violacdo dos envoltérios vaginais.
A exploracdo da massa através de incisdo escrotal  ab-
solutamente inadequada, ja que se acompanha qua-
se sempre da abertura in situ do tumor com possivel
derramamento de células neoplésicas e recidiva local
da lesdo22. Este fendmeno de violagédo tumoral, que
também ocorre em casos de bidpsia transescrotal do
testiculo ou em casos de manipulacéo préviada génada
(orquipexia, correcdo de hérnias), é responsavel por re-
corréncia local da neoplasia em 10% a 24% dos
pacientesd.36.40. Esta recorréncia manifesta-se por cres-
cimento de tumor ao nivel da cicatriz escrotal ou de gan-
glios inguinais (Fig. 2-A).

Alguns pacientes com doenca metastéatica sdo tra-
tados de imediato com quimioterapia antes da orquiec-
tomia. Independente da resposta observada, estes pa-
cientes devem ser submetidos a orquiectomia secun-
déria, j& que mesmo nos casos de clareamento com-
pleto das lesdes sistémicas, doenca residual testicular
¢ encontrada em 23% a 43% dos pacientes’.57.

Na presenca de violacdo tumoral, torna-se necessa-
rio tratamento complementar, a fim de reduzir 0s ris-
cos de recidiva local (Fig. 3). Os pacientes com doen-
ca disseminada sdo tratados com quimioterapia, inde-
pendente do tipo histoldgico do tumor, de modo que
eventuais depdsitos neoplasicos locais séo destruidos
concomitantemente (Fig. 2-B). Por outro lado, nos pa-
cientes com doenca aparentemente localizada, aabor-
dagem complementar é planejacia em funcéo da his-
tologia do tumor primario. Nos casos de seminoma de-
ve-se realizar irradiacdo escrotal e inguinal homolate-
rais e nos pacientes com tumores ndo-seminomatosos
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estaindicidda a rscsecgdo da cicatriz cirdrgica escrotal
ou hemi-escroteciomia, associando-se linfadenectomia
inguinal nos casos com linfonodos locais suspeitos (Fig.
3). Nos pacientes que puderem ser acompanhados de
forma precisa e que ndo tém lesdes suspeitas ao exa-
me local, pode-se adotar uma orientacdo mais conser-
vadora, representada por avaliacdes periddicas das re-
gibes escrotal e inguinal3b.

Tratamento dos seminomas

Os seminomas puros sdo bastante radiossensiveis
e a radioterapia representa a principal forma de trata-
mento profilatico dos linfonodos retroperitoneais e me-
diastinais nos casos de doenca aparentemente
localizada'.18:63. Por outro lado, a grande eficiéncia de
esquemas quimioterdpicos como o VBP ou o VABg,
tornou a quimioterapia sistémica o método preferen-
cial de tratamento complementar em pacientes corn
doenca disseminada24,45,60,68,

AFig. 4 resume nossa orientacdo nos diferentes es-
tadios de seminoma do testiculo. Pacientes com doenca
em estadio | sdo tratados com orquiectomia seguida
de radioterapia retroperitoneal, a fim de destruir even-
tuais metastases microscopicas em linfonodos locais,
ndo detectadas clinicamente. A adicdo de radioterapia
mediastinal e em area supraclavicular ndo aumenta a
sobrevida dos pacientes em estadio | e por isto estas
regiGes ndo precisam ser irradiadas neste grupo®.63.
Em pacientes com estédio I e llg empregamos radio-
terapia retroperitoneal com o objetivo de tratar os de-
positos metastaticos locais e irradiacdo preventiva do
mediastino e regides supraclaviculares. Nos casos de
doenca em estadios lic e Il os resultados obtidos com
a utilizacdo da radioterapia sdo relativamente
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Figura 4 — Estratégia de tratamento dos seminomas.

precarios®.58. Por outro lado, 0s seminomas s&o extre-
mamente quimiossensiveis e, por isto, N0ssos pacien-
tes com estadios Il ou Il sdo tratados primariamente
com quimioterapia, seguida de explorag&o cirdrgica nos
casos com massas residuaiso.

Papel da cirurgia nos tumores em estadios |, 5 e
Ilg

Emboralinfadenectomia retroperitoneal tenha sido
preconizada por alguns autores nos casos de semino-
mas em estadios |, I e 1153756, a evolucio satisfatéria
dos mesmos com o emprego de radioterapia retrope-
ritoneal e mediastinal reduziu o interesse pelo empre-
go da cirurgia nestes casos. A linfadenectomia retro-
peritoneal s6 estd indicada nos pacientes com semi-
noma que apresentam niveis séricos de alfafetoproteina
elevados, j& que isto implica na existéncia de elemen-
tos ndo-seminomatosos, ndo identificados pelo pato-
logista na lesdo priméria ou presentes isoladamente em
depdsitos metastaticos?!.31. A menor sensibilidade dos
tumores ndo-seminomatosos a radioterapia torna ina-
dequada sua utilizagdo neste grupo especial de pacien-
tes.
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Papel da cirurgia nos tumores em estadios Il e lll

Dentro da estratégia de tratamento dos seminomas
avancados, tem-se recorrido a cirurgia no sentido de
explorar a natureza de lesdes residuais que persistem
ap6s a quimioterapia. Enquanto que em tumores
ndo-seminomatosos esta abordagem é extremamen-
te importante, como veremos adiante, Nos casos de se-
minoma a cirurgia pds-quimioterapia talvez seja menos
relevante. Em 10 pacientes com seminomas por nos ex-
plorados ap6s quimioterapia com VABg, ndo encontra-
mos nenhum caso de cancer residual, atestando a gran-
de sensibilidade deste tipo de tumor a quimioterapia
e questionando a necessidade da intervencdo nesta Si-
tuacao (Tabela 1). No passado, elementos ndo- semino-

Tabela 1 — Resultados da exploracéo cirlrgica de massas
retroperitoneais residuais em 30 pacientes submetidos a
quimioterapia com VABg

Seminomas N&o-seminomas
Achado
cirargico N° Recorréncia N° Recorréncia
Necrose/Fibrose 10 2(20%) 8 1 (13%)
Teratoma Maduro 0 — 5 1 (20%)
Cancer Residual 0 - 7 7 (100%)
Total 10 2(20%) 20 9 (45%)

matosos eram encontrados em até 44 % das lesGes me-
tastaticas de pacientes com seminoma#, o que pode-
ria acarretar faléncias terapéuticas ou a transformacgao
tumoral apos a quimioterapia Estas eventualidades jus-
tificariam a exploracao cirurgica de todos os casos de
massas residuais poés-quimioterapia em seminomas. E
provavel, contudo, que pelaimpossibilidade de se medir
no passado os marcadores séricos, estes pacientes te-
nham sido incorretamente classificados como porta-
dores de seminoma e j4 representassem, desde o ini-
cio, tumores mistos. Atualmente, a natureza mista dos
mesmos é mais facilmente reconhecida e eles sdo tra-
tados como tumores ndo-seminomatosos. Portanto, pa-
cientes com seminoma e massas residuais estaveis
apds quimioterapia podem ser acompanhados clinica-
mente, estando a exploragdo cirdrgica das leses indi-
cada nos casos com evidéncia de progresséo das
mesmas24.60.

Tratamento dos tumores ndo-seminomatosos

Os tumores ndo-seminomatosos sdo relativamente
radiorresistentes e poristo ndo devem ser tratados pri-
mariamente com radioterapia. A abordagem terapéu-
tica destes casos é feita através de linfadenectomia re-
troperitoneal ou quimioterapia sistémica, dependen-
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do do estadio clinico da doenca. Embora exista atual-
mente alguma controvérsia quanto ao papel e momento
adequado da cirurgia, a maioria dos autores acredita
que alinfadenectomia retroperitoneal meticulosa repre-
senta a medida terap@utica mais importante nos pacien-
tes com tumores limitados, enquanto que a quimiote-
rapia constitui o principal recurso terapéutico nos ca-
sos de doenca disseminada’2.18.22,63,69,

A estratégia global de tratamento que adotamos em
tumores ndo-seminomatosos estéa representada na Fig.
5. Pacientes em estadio | sdo tratados com orquiecto-
mia seguida de observagao clinica nos casos de baixo
risco de envolvimento retroperitoneal ou de linfadenec-
tomia retroperitoneal quando estes riscos sdo elevados.
Em pacientes com estadio |l — llg, nossa orientagao
¢ a de realizar orquiectomia seguida de linfadenecto-
mia retroperitoneal meticulosa. Nos casos de remogdo
completa dos linfonodos e sem evidéncia de doenca
residual (marcadores negativos e tomografia compu-
tadorizada normal), nenhum tratamento adicional & rea-
lizado. Quando ocorre remocao incompleta do tumor,
estes pacientes sdo submetidos & quimioterapia sisté-
mica com VABg por 3 ou 4 ciclos. Nos pacientes com

estadios ll¢ e Il nossa conduta é a de realizar orquiec-
tomia e, em seguida, quimioterapia intensiva com

VABg, por 3 ou 4 ciclos. Cerca de 30 dias apos o tér-
mino da quimioterapia estes pacientes sdo submetidos
4 exploracdo abdominal ou toracica, com remogao com-
pleta de todas as massas identificaveis. Nos casos com
cancer residual, reinstitui-se quimioterapia com VABg
(3 ciclos) ou com a associagdo de VP-16, cisplatinum
e adriamicina (4 ciclos).

Papel da cirurgia nos tumores em estadio |

Em pacientes com estédio |, a chance de existirem
metastases microscopicas em linfonodos retroperito-
neais situa-se em torno de 20%47.69, o que justifica a
realizacdo de linfadenectomia nestes casos. Como cerca
de 80% dos pacientes tratados desta forma evidenciam
linfonodos normais, tornando a cirurgia supérflua, al-
guns autores passaram a questionar o emprego rotinei-
ro da linfadenectomia nos casos de tumores ndo-semi-
nomatosos em estadio 12644474869, Segundo estes
mesmos autores, eventuais recorréncias retroperito-
neais da neoplasia apds a orquiectomia poderiam ser
tratadas com sucesso por meio de quimioterapia e des-
ta forma 80% dos pacientes seriam poupados dos in-
convenientes da linfadenectomia, ou seja, cirurgia de
maior porte e infertilidade por auséncia de ejaculagado.
Peckham e col. estudando 84 pacientes submetidos
apenas a orquiectomia e seguidos por até 56 meses,
observaram recorréncia da neoplasia em 16 casos
(19%), todos eles levados novamente a estado de re-
missdo da doenca com emprego de quimioterapia?.
De forma semelhante, Johnson e col. adotando a mes-
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ma orientacdo em 31 pacientes, constatou recidiva da
neoplasia em 5 deles (16%). Com o emprego de qui-
mioterapia, todos os casos de recorréncia puderam ser
resgatados, atestando a viabilidade desta orientac&o33.
Outros estudos acompanharam-se de resultados
parecidos?6.44 demonstrando que pelo menos em al-
guns pacientes, seguimento clinico rigoroso apds a or-
quiectomia poderia ser adotado no lugar da linfadenec-
tomia retroperitoneal.

A possibilidade de se instituir uma abordagem con-
servadora em pacientes com tumores ndo-seminoma-
tosos em estadio | fez com que se tentasse definir fa-
tores de risco de recorréncia retroperitoneal. Desta for-
ma, recidivas foram observadas em 43% dos casos de
carcinoma embriondrio e em apenas 3% dos pacien-
tes com teratocarcinoma48. Ademais, num trabalho
posterior, estes autores verificaram recorréncia da doen-
¢caem 75% dos pacientes com invasdo vascular micros-
copica presente no tumor primério e em cerca de 25%
dos casos sem tal fendmeno47. Moriyama e col., ana-
lisando parémetros que pudessem prever o apareci-
mento de metastase, verificaram que o tamanho da le-
sdo primaria ndo tinha maior significado progndstico
mas que a extensao local da mesma relacionava-se com
a incidéncia de metastases42. Assim, demonstraram
que a presenca de invasdo do epididimo e infiltracéo
do corddo espermatico acompanha-se de riscos mui-
to mais elevados de recorréncia da doenca. Observa-
¢0es semelhantes foram feitas por outros estudos, que
confirmaram a maior propenséo ao desenvolvimento
de metastases em pacientes com lesdes primarias re-
presentadas por carcinoma embrionario ou que se
acompanhavam de invas&o vascular microscopica, ou
envolvimento das estruturas adjacentess32.51,

Considerando-se as desvantagens da linfadenecto-
mia, mas também levando-se em conta os riscos e a
possibilidade de faléncia da quimioterapia, principal-
mente se eventual metastase retroperitoneal ndo for
identificada precocemente, parece-nos razoavel que os
pacientes com tumores ndo-seminomatosos em esta-
dio | e baixo risco de recidiva da doenca sejam apenas
acompanhados clinicamente apds a orquiectomia ("sur-
veillance”). Por outro lado, nos casos de maior risco de
recorréncias, estaria indicada a linfadenectomia retro-
peritoneal. Aqui incluir-se-iam as seguintes situacdes:

1) Pacientes cujo seguimento clinico apds a orquiecto-
mia ndo pode ser feito de forma assidua e confidvel. 2)
Persisténcia de marcadores séricos elevados apds a or-
quiectomia, sem evidéncias de lesGes metastaticas. 3)
Adenomegalia retroperitoneal de natureza ndo bem de-
finida. 4) Pacientes com les&o priméria constituida por
carcinoma embrionério puro. b) Presenca de invasio
vascular neopldsica na lesdo primaria. 6) Neoplasias
com invasado do epididimo ou infiltracdo do cord&o es-
permaético.

Papel da cirurgia nos tumores em estadios Il e Ilg

Em pacientes com estadios li5 e llg 0 emprego da
linfadenectomia retroperitoneal exclusiva acompa-
nha-se de indices de sobrevida de cerca de 70%, apa-
rentemente superior aos resultados da radioterapia ex-
clusiva, onde a sobrevida se situa em torno de
45%112.2283 Como cerca de 30% dos pacientes tra-
tados cirurgicamente apresentam recidiva da neopla-
sia quando seguidos por 2 anos, tem-se preconizado
nestes casos 0 emprego de quimioterapia profiltica as-
sociada a linfadenectomia, com a finalidade de redu-
zir este risco. Apesar do aumento dos indices de cura
com esta forma de abordagem combinada, existem al-
guns autores que preferem realizar somente a linfade-
nectomia retroperitoneal, com introduco posterior de
quimioterapia sistémica nos casos de recorréncia da
doenca’3.50,

De acordo com esta orientagdo, que se apdia na gran-
de eficiéncia de quimioterapia intensiva, evitar-se-ia o
emprego desnecessario de drogas quimioterapicas em
cerca de 70% dos casos, que sdo curados exclusiva-
nfente com a linfadenectomia. Esta idéia foi corrobo-
rada por Donohue e col. num estudo que incluiu 62 pa-
cientes, onde se observou remissdo completa da doen-
¢aem 96 % dos casos tratados com quimioterapia pro-
fildtica e em mesma percentagem de casos tratados
com quimioterapia tardia, por ocasido de recidiva da
doenca’s,

Papel da cirurgia nos tumores em estadios Il e Il

Dentro da estratégia de tratamento dos pacientes
com tumores germinativos avancados do testiculo deve
ser detectado o papel da cirurgia ap6s a quimioterapia.
Este procedimento visa ndo somente a monitorizar os
efeitos da quimioterapia, permitindo a reinstituicdo pre-
coce do tratamento citotdxico nos casos de resposta
incompleta, mas serve também para remover residuos
neoplasicos nesta Ultima situagdo, contribuindo para
o controle definitivo da doenca. Até recentemente to-
dos 0s nossos pacientes eram explorados cirurgicamen-
te, mas esta orientacdo é atualmente adotada apenas
nos casos que evidenciam lesdes residuais apds a qui-
mioterapia.

Engquanto que em todos 0s nossos casos de semi-
noma a exploragdo destas massas revelou apenas ne-
crose e fibrose (Tabela 1), nos pacientes com tumores
ndo-seminomatosos o exame histoldgico das lesées
ressecadas revelou necrose e fibrose em 40% dos ca-
sos, teratoma maduro em 25% dos pacientes e neo-
plasia maligna em 35% dos mesmos. Estes achados
sdo bastante significativos, uma vez que a persistén-
ciade massas residuais apés a quimioterapia ndo indi-
ca necessariamente faléncia terapéutica. Outros estu-
dos confirmaram estas observacdes, atestando a im-
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portancia da cirurgia na monitorizacdo dos efeitos da
quimioterapia'6.19,28:4566. Apesar disto o beneficio te-
rapéutico direto da cirurgia no controle da doenca é ain-
da controvertido. Tem-se afirmado que entre 14% e
24 % dos pacientes tratados apresentam neoplasia re-
sidual passivel de remoc&o cirdrgica completa, que 0s
torna livre de doenca7.25.67. Contudo, em quase todos
estes trabalhos, os pacientes considerados curados
com a intervencdo cirtrgica foram também tratados
com quimioterapia alternativa adicional. E provavel que
nestes casos a cirurgia tenha tido um papel adjuvante,
reduzindo a massa tumoral e aumentando a eficiéncia
da reinducdo quimioterdpica'®.28.66.

Em resumo, cirurgia exploradora deve ser sempre fei-
ta em pacientes com tumores nao-seminomatosos e
massas residuais pés-quimioterapia. Quando somen-
te necrose e fibrose é encontrada, confirma-se a remis-
s3o completa da doenga e o paciente ¢é poupado dos
inconvenientes de quimioterapia adicional. Nos casos
com tumor viével, pode-se melhorar a evolugdo do pa-
ciente com a administracdo precoce de quimioterapia
alternativa. Finalmente, a remogé&o de teratomas ma-
duros serve para prevenir complicacoes posteriores, ja
que estas lesdes tendem a evoluir localmente, acarre-
tando fendmenos compressivos indesejaveis em or-
gdos adjacentes38.64.

Alguns pacientes em remissao apds a quimiotera-
pia podem evidenciar, no seguimento, massas retrope-
ritoneais sélidas. Conquanto isto represente, na maio-
ria das vezes, recorréncia da doenca, deve-se lembrar
que lesdes benignas decorrentes de cirurgialocal pré-
via podem simular recidiva da neoplasia. Fibrose retro-
duodenal resultante da manipulaggo local (Fig. 6) ou
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linfoceles, que surgem em cerca de 3% dos pacientes
submetidos & cirurgia retroperitoneal4!, representam
causas frequientes de falsas recorréncias. Nos casos de
duvida quanto a natureza da lesdo, deve-se recorrer a
cirurgia explaradora antes de se instituir quimioterapia.
Obviamente, as massas benignas tém um carater
n3o-progressivo, que pode ser definido através de exa-
mes sucessivos e que permite, por vezes, a adogao de
conduta conservadora e expectante (Fig. 6).

Sob o ponto de vista técnico, as massas retroperi-
toneais devem ser exploradas por via téraco-abdomi-
nal, quando situadas acima dos vasos renais ou atra-
vés de incisdo abdominal mediana, quando localizadas
abaixo dessa regido.39. A resseccdo completa de to-
das as lesdes visiveis é fundamental para a avaliagdo
e remoc3o eficiente do tumor, ja que estas massas sdo
heterogéneas, com areas de necrose entremeadas com
outras contendo neoplasia ativa'®18. Durante a anes-
tesia deve-se dar atencdo especial as condigoes venti-
latérias, uma vez que sdo frequentes nestes pacientes
graus variados de lesdo pulmonar induzida pela
bleomicina27.46. Neste sentido, recomenda-se que 0S
pacientes sejam mantidos durante o ato cirdrgico com
presséo parcial de O, reduzida e recebam preferencial-
mente solucdes colbides ao invés de cristaldides, de
modo a atenuar os riscos de infiltragdo liquida
pulmonar?’.

Linfadenectomia retroperitoneal
Dois fenémenos bioldgicos relevantes devem ser

considerados quando se planejaa linfadenectomiare-
troperitoneal em tumores do testiculo: 1) as metéasta-
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Figura 5 — Estratégia de tratamento
dos tumores ndo-seminomatosos.
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Figura 6 — Massa fibrética
anterior a v. cava, detectada
apo6s linfadenectomia
retroperitoneal (A). A natureza
ndo-evolutiva da lesdo foi
confirmada por tomografias
sucessivas realizadas 30, 60 e
150 dias apds o primeiro
exame (B, C e D).

ses ganglionares abdominais instalam-se inicialmen-
te nos linfonodos situados na altura dos vasos renais
(Fig. 7) e dai progridem cranialmente, em direcdo ao me-
diastino, e caudalmente, em direcdo aos vasos
illacosb2. Por isto, a linfadenectomia deve incluir, sem-
pre e principalmente, os linfonodos localizados ao ni-
vel dos pediculos renais; 2) as metastases abdominais
acometem os linfonodos que envolvem o grande va-
so homolateral ao tumor. Nos tumores do lado direito
as metastases retroperitoneais localizam-se principal-
mente em linfonodos pré-cava e inter-cava-aorta € nos
tumores do testiculo esquerdo as metastases situam-se
em regido pré-adrtica ou lateral a aorta. Ademais, em
0% ab% dos tumores do testiculo direitoe em 4% a
13% dos tumores do lado esquerdo, existem metéasta-
ses no hilo renal contralateral'4. Por este motivo a lin-
fadenectomia deve incluir os linfonodos situados jun-
to ao hilo renal contralateral.

A linfadenectomia retroperitoneal é realizada comu-
mente por 2 técnicas, a transabdominal
transperitoneall.39 e a téraco-abdominal
extraperitoneald23. A via transabdominal tem a vanta-
gem de permitir melhor disseccao bilateral do retrope-
ritbnio, mas tem o inconveniente de limitar a retirada
dos linfonodos supra-hilares. A técnica téraco-abdomi-
nal extraperitoneal constitui uma forma mais trabalhosa
de abordagem cirurgica, mas tem as vantagens de per-
mitir melhor disseccgdo supra-hilar e de se acompanhar
de menor indice de morbidade pds-operatodria, ja que
aintegridade do envelope peritoneal é preservada. Os
resultados em termos de controle local da doenca pa- Figura 7 — Via de progressdo das metastases em tumores
recem ser semelhantes com ambas as técnicas. germinativos do testiculo.




338

Mais importante que o tipo de incisdo é a maneira
com que devem ser removidos os linfonodos retrope-
ritoneais. Até recentemente a maioria dos cirurgioes rea-
lizava disseccdo bilateral, com retirada de todos os gan-
glios situados em torno da veia cava e da aortal61. O
inconveniente desta técnica é que cerca de 90% des-
tes pacientes tornavam-se estéreis por aspermia decor-
rente de lesdo das cadeias ganglionares simpéticas
paravertebrais34. Numa tentativa de atenuar este pro-
blema passou-se a preconizar a realizagéo de linfade-
nectomia unilateral modificada (Figs. 8 e 9), que impli-

"UNILATERAL
MODIFICADA"

"SELETIVA”

Figura 8 — Limites de disseccédo das técnicas de
linfadenectomia retroperitoneal.

Rev. Bras. Cancerol. 33(4): dezembro 1987

cava na ndo-disseccdo das estruturas situadas lateral-
mente ao grande vaso contralateral, de modo a se pre-
servar a cadeia simpaética no lado oposto ao do
tumor2349. Mesmo assim, cerca de metade dos pa-
cientes ainda desenvolvia aspermia, por lesdo do ple-
xo hipogastrico, localizado logo abaixo da bifurcagédo
da aorta. Por este motivo temos empregado atualmente
uma técnica mais limitada de disseccdo (Fig. 8), que
envolve a retirada dos linfonodos situados na frente,
atras e entre os grandes vasos, iniciando-se a dissec-
cd0 ao nivel dos vasos renais e estendendo-a inferior-
mente até o nivel da artéria mesentérica inferior (Fig.
10). Desta forma, as cadeias simpéticas paravertebrais
e o plexo hipogastrico sdo preservados e Guase todos
0s pacientes mantém a ejaculagac. C importaite salien-
tar que esta técnica de linfadenectomiz seletiva ndo &
td0 completa sob 0 ponto de vista oncolégico, pois a
remocao dos linfonodos retroperitoneais é apenas par-
cial. Por isto, nos casos com envolvimento ganglionar
comprovado histologicamente, instituimos quimiote-
rapia pos-operatoria, de modo a se induzir remissao
completa e segura da doenga e preservar a fertilidade
desses pacientes. Convém enfatizar que a presenca de
ejaculacdo ndo assegura necessariamente fertilidade
aestes casos, pois 60% a 70% dos pacientes com neo-
plasias do testiculo tém alteragdes sign .cativas naana-
lise do fluido seminal antes do inicio do tratamento, o
que por si s6 justifica quadros de infertilidade36.20. De
qualquer forma, a manutengdo da capacidade de eja-
culacdo é relevante, j& que contribui para aumentar o
bem-estar destes pacientes, melhorando a qualidade
de vida dos mesmos. Ademais, as alteragdes seminais
tendem a se reverter com a retirada do tumor e remis-

Figura 9 — Aspecto operatério de
paciente com tumor do testiculo direito,
submetido a linfadenectomia
retroperitoneal extensa (C = veia cava,
A = aorta, R = rim direito, U = ureter,
P = musc. psoas).
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s

Figura 10 — Aspecto operatério de paciente submetido a
linfadenectomia retroperitoneal limitada, com disseccdo
circunscrita a area localizada entre os vasos renais e a artéria
mesentérica inferior (C = veia cava, A = aorta, VR = veia
renal esquerda, Ml = art. mesentérica inferior).

sdo da doenca. Nos pacientes com aspermia pds-ope-
ratéria costumamos aguardar 2 anos e quando o pro-
blema persiste, instituimos terapéutica com imiprami-
na (60mg 2 vezes ao dia) ou sulfato de efedrina (60mg
3 vezes ao dia), administrados no periodo fértil da
companheira43.62. Isto reverte o quadro de aspermia
em 30% a 50% dos casos.

Uma analise critica do que foi exposto neste traba-
Iho demonstra claramente que, juntamente com os
grandes avangos que ocorreram na abordagem e tra-
tamento dos tumores germinativos do testiculo, ocor-
reu também um movimento no sentido de melhorar a
qualidade de vida dos pacientes curados. Esta filoso-
fia se fez sentir de forma nitida em relacdo ao tratamento
cirdrgico destes casos, com uma clara tendéncia de se
atenuar o numero e a agressividade das intervencdes,
substituindo-as por uma orientagdo mais abrangente,

onde se destaca o papel da quimioterapia citotéxica.
E auspicioso que se possa atualmente curar a maioria
dos pacientes com cancer do testiculo e, a0 mesmo
tempo, oferecer-lhes condi¢des de vida dignae livre de
sequelas.

Summary

In this study the authors present a critical appraisal
of the role of surgery in the strategy of management
of patients with germ cell testicular cancer. Special in-
terest is directed to treatment of the primary tumor and
the importance of surgery after chemotherapy in pa-
tients with advanced disease. Furthermore, a critical dis-
cussion on the role of retroperitoneal lymphadenecto-
my in patients with nonseminomatous tumors is
presented.

Uniterms: testicular germinative tumors; orchiectomy
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BED: Uma Combinacdo com Etoposide, Bleomicina e
Cisplatinum Efetiva em Tumores Germinativos N&o-
Seminomatosos Disseminados de Testiculo

MILTON RABINOWITS™. 2, CARLOS AUGUSTO V. DE ANDRADE!
Instituto Nacional de Cancer — RJ

Resumo

Um total de 21 pacientes (pts) com tumor germinativo ndo-seminomatoso disseminado de tes-
ticulo foram tratados no periodo de outubro de 1981 a outubro de 1985, com uma combinac&o
quimioterapica (BED), em que o etoposide (V/P16) substituia a vinblastina (VLB), combinado com
bleomicina (BLM) e cisplatinum (DDP), com a finalidade de diminuir a toxicidade e obter melho-
res resultados. Remissdo completa (RC) foi obtida em 15 (71%), e dos seis restantes néo foi en-
contrado tumor vidvel em quatro, totalizando 19 (90 %) de resposta favoravel (RF); 14 (67 %) per-
manecem vivos sem doenga (SD) apds 12 a 48 meses (mediana 26 meses). Nos pts com doenca
minima (6) houve 100 % de RC sem recidiva. Os pts com doenca moderada e avancada apresenta-
ram, respectivamente, RF de 86 e 89 %, porém com SD de apenas 57 e 44 % . Toxicidade pulmo-
nar ocorreu em 3 pts no grupo com DDP precedendo BLM (16 pts). Ndo houve nenhum episddio
de febre durante leucopenia, ou episédio de mucosite e dor muscular to freqiientes com o uso
de VLB. BED é um esquema menos téxico, impondo-se, no entanto, a modificacdo da seqiiéncia,
evitando-se que a BLM seja precedida pelo DDP para prevenir novos casos de toxicidade pulmo-
nar. A sua efetividade, semelhante aos esquemas com VLB, BLM e DDP, levam a recomendé-lo
nos pts com doenga minima, devendo-se continuar a pesquisar esquemas mais efetivos quando
a doenca for de pior progndstico.

Unitermos: tumor de testiculo; quimioterapia; etoposide.
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Introducao

Vérias combinagdes de quimioterdpicos, tendo co-
mo base o Cisplatinum (DDP), s&o utilizadas atualmente
no tratamento de tumores germinativos ndo-semino-
matosos (TG). Taxas elevadas de resposta completa (RC)
sdo alcangadas obtendo-se a cura na maior parte des-
tes pacientes’4.

No entanto, enquanto que em pacientes com peque-
no volume de doenga, os tratamentos utilizados se apro-
ximam a 100% de resposta, nos casos com massas vo-
lumosas retroperitoneais e pulmonares, independen-
te das drogas utilizadas, os sobreviventes de longa du-
ragdo ndo atingem 50%5-7.

Evidentemente, a questdo de toxicidade passaa um
papel secundério, frente a necessidade de tratamentos
mais eficazes neste grupo de mau progndstico, enquan-
to que nos pacientes com doenga minima, a severa mie-
lossupressao, associada com neurotoxicidade e toxi-

cidade gastrintestinal produzida por esquemas com
vinblastina8. 9, deve ser reduzida com a utilizacdo de
drogas menos tdxicas e tdo ou mais ativas.

Face aevidéncia de agdo do etoposide (VP16) em TG
apos falha a tratamentos prévios incluindo DDP10. 11,
a partir de outubro de 1981, iniciamos no Instituto Na-
cional de Cancer (INCa), a utilizacdo desta droga subs-
tituindo a Vinblastina (VLB), combinada com a Bleo-
micina (BLM) e DDP no esquema denominado BED,
com o objetivo de reduzir a toxicidade e avaliar a sua
efetividade em pacientes de bom e mau progndstico.
Este trabalho visa apresentar os resultados de vinte e
um pacientes tratados em um periodo de quatro anos.

Material e métodos

Vinte e um pacientes com TG de testiculo foram tra-
tados com a combinagdo BED (Figura 1). Todos os pa-

'Servigo de Oncologia Clinica, Instituto Nacional de Cancer. Endereco para correspondéncia: 2Praga Cruz Vermelha, 23 — Rio de Janeiro-RJ, CEP

20230.



342

4
N |

-
-

DIAS

BLM 90 U EM 72 HS-D1,2E3

0 0 0

100 MG /M2 D1, 2 E 3

VP16

DDP 120 MG/ M2 D1

{

Figura 1 — BED — dose e modo de administraco.

cientes receberam a quimioterapia (QT) no Servigo de
Oncologia do INCa, de outubro de 1981 a outubro de
1985. Estes pacientes ndo haviam sido previamente
submetidos a QT, e seu diagndstico histopatolégico ha-
via sido confirmado no Servico de Patologia do INCa.
Os subtipos histoldgicos encontrados nesta populagao
eram constituidos, principalmente, por Carcinoma Em-
brionario (CE) — 48%), sendo esta a histologia Unica
em oito pacientes. A presenga de Tumor do Seio En-
dodérmico (SE), um subtipo histolégico considerado
como tendo pior progndstico'?, foi encontrada em um
terco dos pacientes, sendo associado com Teratocar-
cinoma (TC) em sete dos pacientes e com CE nos ou-
tros dois (Tabela 1). Somente trés pacientes com semi-
noma (S), considerados puros pela patologia no mate-
rial examinado, mas que apresentavam niveis de
alfafetoproteina (AFP) elevados foram incluidos nes-
te grupo de pacientes, face a seu comportamento si-
milar aos TG3.

Os niveis dos biomarcadores AFP e subunidade beta
da gonodotrofina coriénica humana (HCG) estavam am-
bos elevados em quatro pacientes, enquanto que a AFP
era o Unico biomarcadorem 10 pacientese aHCG em
cinco. Em sete pacientes havia elevagdo da desidroge-
nase lactica (DHL).

Todos os pacientes foram avaliados com dosagem
de AFP, HCG e DHL. Radiografia em PA e perfil e to-
mografia linear de térax, tomografia computadorizada
ou ultra-sonografia de abdome e pélvis foram reali-
zadas em todos os pacientes, e caso 0s exames abdo-
minais fossem normais, linfangiografia bipedal era exe-
cutada. A partir desta avaliagdo era feito o estadiamento
de acordo com classificacdo de extensdo de doenga
da Universidade de Indiana® (Tabela 2). Nenhum pa-
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Tabela 1 — Histologia

Histologia Pacientes (%)
Seminoma com AFP elevada (S) 3 14
Carcinoma embrionario (CE) = S = SE 10 48
Teratocarcinoma (TC) = SE 7 33
Teratoma maligno (TM) 1 B
Tumor do seio endodérmico (SE)* i 33
Total 21

*Cinco pacientes com TC e 2 com CE

Tabela 2 — Classificacdo de Indiana de extenséo de doenca

Minima

1. HCG e/ou AFP elevados apenas

2. Linfonodos cervicais (#* linfonodos retroperitoneais
impalpaveis)

3. Doenca retroperitoneal irressecével, impalpavel

4. Metastases pulmonares minimas — menos que Cinco
por campo pulmonar e a maior < 2cm (#* doenga
abdominal impalpéavel)

Moderada
5. Massa abdominal palpavel isolada
6. Metastases pulmonares moderadas — cinco a dez por
campo pulmonar e a maior < 3cm, ou massa
mediastinal < 50% do didmetro intratoracico, ou
metastase pulmonar solitdria > 2cm (* doenca
abdominal impalpével)

Avancada

7. Metéstases pulmonares avangadas — mais que dez por
campo pulmonar, ou multiplas > 3cm, ou massa
mediastinal > 50% do didmetro intratordcico (+ doenca
abdominal impalpéavel)

8. Massa abdominal palpavel + metdstases pulmonares
8.1 — pulmonar minima
8.2 — pulmonar moderada
8.3 — pulmonar avangada

9. Metastases hepéticas, 6sseas, ou SNC

ciente apresentava estadios iniciais com doenga resse-
cavel.

Antes do inicio de cada ciclo de QT era realizada ava-
liacdo da funcdo renal, com dosagem da uréia e creati-
nina e avaliacdo hematoldgica, sendo necessarias con-
tagem de granulécitos maior que 2.000/mma3, e de pla-
quetas maior que 100.000/mm3 para reiniciar a QT.

Nos primeiros 16 pacientes a QT consistiu de DDP
120mg/m2 de &rea de superficie corporal, endoveno-
sa, no dia 1 de cada ciclo, VP16 100mg/m2 EV nos dias
1,2 e 3, e BLM 30U em infus&o continua, por 24 horas,
nos dias 1, 2, e 3 (Figura 1). Os cinco pacientes subse-
quentes receberam DDP no quarto dia de cada ciclo
ap6s a infusdo de BLM, face a alta incidéncia de toxi-
cidade pulmonar observada com a primeira sequéncia.
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Vigorosa hidratacéo e diurese forcada por Manitol foi
utilizada no dia da administracdo do DDP. Os ciclos de
QT eram repetidos acadatrés a quatro semanas, na de-
pendéncia da recuperagdo da depressdo medular. No
minimo, eram administrados quatro ciclos de QT, sen-
do dois ciclos ap6s a remissao completa, ou da estabi-
lizag&o da doenga com biomarcadores normais, quando
0s pacientes eram encaminhados & cirurgia.

As respostas ao tratamento foram consideradas co-
mo completas (RC), quando houve desaparecimento
de toda a evidéncia de doenca incluindo a normaliza-
¢do dos biomarcadores. Os pacientes que apresenta-
ram reducéo inicial de suadoencacom a instituicido da
QT, com normalizacio dos biomarcadores e estabiliza-
¢do da resposta com a continuacdo do tratamento, fo-
ram levados & cirurgia, sendo considerados como ten-
do resposta favoravel (RF) o conjunto dos pacientes com
RC e os que ndo apresentaram tumor vidvel, sendo en-
contrado teratoma maduro ou fibrose. O achado de tu-
mor viavel nos pacientes com 50% ou mais de redu-
¢do da doenca mensurdvel constitui resposta parcial
(RP).

As sobrevidas global e livre de progresséo de doen-
¢a foram calculadas atuarialmente utilizando o méto-
do de Kaplan-Meier14. A duracdo da sobrevida foi cal-
culada a partir do inicio do tratamento. Comparac3o das
curvas de acordo com a extens&o de doenca foi basea-
da no teste estatistico generalizado nao-paramétrico de
Gehan's.

Resultados

Aidade mediana deste grupo de pacientes com TG
era 31 anos (variagdo 16 a 45). O seguimento mediano
de todos os grupos e dos sobreviventes foi de 26 me-
ses, sendo 0 seguimento minimo dos sobreviventes de
12 meses.

Os resultados produzidos pelo tratamento BED neste
grupo de 21 pacientes sdo mostrados na Tabela 3. Ocor-
reu remissdo completa (RC) em 15 pacientes (71%).
Dois pacientes com doenca avancada vieram a falecer
com insuficiéncia respiratéria apds dois e quatro ciclos
de quimioterapia. A causa mortis foi, respectivamen-
te, embolia pulmonar e fibrose pulmonar secundaria
aBLM, ndo havendo evidéncia de doenca maligna re-
sidual em ambos. Estes dois 6bitos ndo foram exclui-
dos da andlise de sobrevida, sendo considerados no
grupo de RC.

Os seis pacientes restantes apresentaram RP, com
negativagdo dos biomarcadores e estabilizacio da
doenga, sendo entdo levados & cirtirgia. Em somente
dois foi encontrado tumor vidvel constituido de SE. Em
dois pacientes foi encontrado apenas tumor necrético
e em dois teratoma maduro. O grupo de pacientes com
RC e os quatro sem malignidade nas lesdes residuais

Tabela 3 — Resposta ao tratamento

Pacientes (%)

Resposta favoravel (RF) 19 90,5
Resposta completa apés QT (RC) 15 71,4
Achados cirlrgicos 6

Tumor necrético 2 33,3

Teratoma maduro 2 33,3

Tumor viavel 2 33,3
Vivos sem doenca* 14 66,7
Mortos sem doenca 2 09,5
Mortos com doenca 5 23,8

"Um paciente resgatado com alta dose de DDP

foram considerados como tendo RF, que foi obtida, por-
tanto, em 90% dos pacientes.

Trés pacientes (20%) com RC recidivaram, sendo
que um foi resgatado com altas doses de DDP e VP16,
permanecendo sem evidéncia de doenca 18 meses
apos o segundo tratamento. Os outros dois faleceram
de doenga, sendo que em um deles a recidiva ocorreu
apenas no cerebro, estando controlada a doenca fora
do sistema nervoso central. Dos pacientes com RP, sem
malignidade nas lesGes residuais, apenas um, com te-
ratoma maduro, recidivou posteriormente, vindo a fa-
lecer com doengca. As falhas ocorreram 7, 8, 9 e 11 me-
ses apds o inicio do tratamento.

A resposta méxima ao tratamento ocorreu apés dois
ciclos de quimioterapia, tendo todos os pacientes re-
cebido pelo menos dois tratamentos depois deste pon-
to. Apenas um paciente recebeu um quinto ciclo de
BED, sem BLM, devido & incerteza quanto a sua esta-
bilizagdo de doenga apds o segundo ciclo.

A sobrevida global atuarial (SGA) em 48 meses foi
de 51% (Figura 2) e asobrevida livre de progresso de
doenca (SLP) no mesmo periodo foi de 61% (Figura 3).

Cinco pacientes apresentavam doenga minima (MN),
sete doenca moderada (MD) e nove doenca avancada
(AV). Houve um predominio da histologia com CE pu-
ro (6 pacientes) no grupo com AV (Tabela 4).

Todos os pacientes com MN apresentaram RC, sem
nenhuma recidiva posterior. Por outro lado, os com MD
e AV apresentaram respostas significativamente pio-
res que os com MN. Um total de 57 % dos com MD e
67% dos com AV tiveram RC. Trés de cada grupo fo-
ram a cirurgia, sendo encontrado SE em um paciente
de cada estadio, e teratoma maduro em dois pacien-
tes com MD e tumor necrético em dois com AV. Por-
tanto, 86 % dos pacientes com MD e 89% dos com AV
apresentaram RF. Um terco dos pacientes com RF no
grupo com MD recidivaram, enquanto que isto ocor-
reuem 50% nos com AV. Assim, 44% dos pacientes
com AV e 57% dos com MD estavam vivos sem reci-
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TC como um todo, com 71% de respostas favoraveis
e de sobreviventes sem recidivaem ambos (Tabela 6).

Todos o0s pacientes apresentaram leucopenia seve-
ra com contagem de granulécitos menor que
500/mm3 durante a maioria dos ciclos. No entanto, ndo
ocorreu episddio de febre durante granulocitopenia. A
contagem de plaquetas néo foi menor que 50000/mm3
em nenhum dos ciclos, ndo havendo sangramento se-
cundério a trombocitopenia. No ocorreu estomatite
ou toxicidade gastrintestinal como ocorre com 0O Uso
da VLB. A nausea e vdmito produzidos pelo DDP fo-
ram controlados na maioria dos pacientes com 0 uso
de dexametasona e altas doses de metoclopramida
(2mg/kg), porém persistindo nausea e inapeténcia mo-
derada por cerca de uma semana apds a quimiotera-
pia. Quatro pacientes (19%) desenvolveram modera-
da elevac3o de creatinina sérica, sendo a mais eleva-
da3,2mg%. Apenas um manteve niveis séricos de crea-
tinina elevada apds o término do tratamento. Trés des-

Tabela 4 — Extensdo de doenca por histologia

Histologia Extensdo Pacientes (%)
Carcinoma embrionario 10
Minima 2 20
Moderada 2 20
Avancada 6 60
Teratocarcinoma 7
Minima 3 43
Moderada 3 43
Avancada 1 14
Seio endodérmico 7
Minima 2 28,5
Moderada 2 28,5
Avancada 3 43

Tabela 5 — Resposta por volume de doenca

Figura 3 — Sobrevida livre de progressdo.de todos os pacientes.

diva no momento da andlise (Tabela b). As SGA dos pa-
cientes com MN, MD e AV foram, respectivamente, 100,
42 ¢ 43% (Figura 4) e as SLP foram, respectivamente,
100, 57 e 44% (Figura b). A diferenca entre a SLP dos
pacientes com MN comparadacomos MDe AV foi es-
tatisticamente significante (p = 0,05 e 0,03).

Os pacientes com CE apresentaram 90% de RF, no
entanto neste grupo encontravam-se os dois 6bitos, 0
que, acrescido do paciente que recidivou com metas-
tase cerebral, levou a produzir apenas 60% de sobre-
viventes sem doenca. A presenca de SE em sete pa-
cientes n3o levou a piores resultados gue No grupo com

Volume de doenca Resposta Pacientes (%)
Minima 5 24
RC 5 100
SP 5 100
Moderada 7 33
RC 4 57
RF 6 86
SP 4 57
Avancada 9 43
RC 6 67
RF 8 89
SP 4 44

Abreviaturas: RC, resposta completa; RF, resposta favorével; SP. sem progressao
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tes pacientes desenvolveram infiltrado intersticial pul-
monar, compativel com toxicidade pulmonar por BLM,
com um Obito. Os dois sobreviventes tornaram-se as-
sintomaticos apesar de persistir alteracdo radiolégica
pulmonar. A maioria dos pacientes apresentou certo
grau de neurotoxicidade pelo DDP, caracterizado por
discreta parestesia das m&os e pés, que regrediu apds

Tabela 6 — Resposta por histologia

Histologia Resposta Pacientes (%)
Carcinoma embrionério 10
RF 9 90
SP 6 60
Teratocarcinoma 7
RF 5 71
SP 5 71
Seio endodérmico 7
RF b 71
SP 5 71

Abreviaturas: RF, resposta favordvel; SP. sem progress&o

alguns meses. Um paciente apresentou ototoxicidade
com discreta diminuigdo persistente da audicao.

Discussao

Desde 1981, quando iniciamos este estudo, Varios
trabalhos tém surgido na literatura, apresentando mo-
dos diversos de redugéo da toxicidade da quimiotera-
pia nos TG. A redugéo da dose de VLB para 0,3mg/kg2,
bem como a substituicdo do VLB por vincristina
(VCR)4 ou por VP163. 16, foi associada com resultados
semelhantes e significativa reducdo da toxicidade.

Nossos resultados demonstram a grande efetivida-
de dacombinag&do BED nos pacientes com bom prog-
nostico (MN). A obtencédo de 100% de RC sem falhas
posteriores e auséncia de quadros de febre durante gra-
nulocitopenia, a falta de neurotoxicidade e de toxicida-
de gastrintestinal cumprem, integralmente, os objeti-
vos deste estudo, neste subgrupo de pacientes.

A utilizagdo da classificagdo da Universidade de In-
diana neste grupo apresentou resultado diverso do pu-
blicado por Birch5, em que os pacientes com MD, tra-
tados com a combinagdo de VLB, BLM e DDP, apre-
sentaram resultados semelhantes aos com MN. O nos-
so grupo com MD comportou-se de modo idéntico ao
com AV. Nao temos justificativa para esta discordan-
cia face ao nosso pequeno nimero de casos, mas que
apresentavam, na sua maioria, massas abdominais mui-
to grandes, que em outras classificaces, como na de
Samuels, seriam consideradas de mau prognéstico'”.

Os pacientes com doenga moderada e avancada,
que constituiam 76 % do nosso material, apresentaram
resposta inferior, pois apesar de uma taxade 87,5% de
RF, somente 50% permaneceram vivos sem recidiva.
Como dois pacientes faleceram durante o tratamento
em CR, na verdade, apenas quatro pacientes recidiva-
ram. Um destes pacientes foi resgatado com altas do-
ses de DDP, como j4 descrito'8, permanecendo sem
doengca até o momento, e sugerindo a possibilidade do
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uso deste recurso como tratamento inicial nos pacien-
tes com mau progndstico, o que ja vem sendo realiza-
do com resultados preliminares promissores'9. 20.

Foi observada alta taxa de toxicidade pulmonar por
BLM. Trés pacientes no grupo inicial de 16 (18,7 %) apre-
sentaram esta complicacdo, com um ébito. Houve as-
sociacdo com niveis elevados de uréia e creatinina e,
provavelmente, com a utilizagdo do DDP precedendo
a BLM, como foi mostrado previamente?!.22. Por este
motivo, os pacientes subsequentes receberam DDP no
quarto dia do ciclo, ap6s a infusdo de BLM, no sentido
de evitar-se um aumento de nivel sérico de BLM, se-
cundario & diminuicdo de sua excregdo renal por agdo
téxica aguda do DDP.

Com base neste estudo, nossos pacientes com doen-
caminima continuam sendo tratados com BED, de mo-
do a se obter um niimero maior que confirme este re-
sultado. Os pacientes com MD e AV, de pior prognos-
tico, estdo sendo tratados prospectivamente com altas
doses de DDP, associado a VCR, VP16 e BLM, com a
intencdo de aumentar o indice de cura, e reavaliar a exis-
téncia de diferencas entre MD e AV.

Summary

A total of 21 patients (pts) with nonseminomatous
germ cell tumors of testis have been treated from oc-
tober 1981 to october 1983, with a drug combination
(BED) using etoposide (VP16) substituted for vinblastine
(VLB), in combination with bleomycin (BLM) and cispla-
tin (DDP), in order to decrease toxicity and get better
results. Complete remission (CR) was obtained in 15
(71%), and there was no residual disease at surgery, in
4 of the remaining 6 pts, with a favorable response (FR)
in 19(90%); 14 pts (67 %) have remained alive without
disease (WD) for 12-48 months (median 26 months).
Pts with minimal disease (5) presented 100% of CR
without relapse. Pts with moderate and advanced dis-
ease presented FR:86 and 89 %, with only 57 and 44 %
remaining WD, respectively. Three pts presented lung
toxicity in the group with DDP preceding BLM (16 pts).
There was no episode of leukopenic fever or mucosi-
tis and muscle pain so frequent with VLB. BED is less
toxic, but change of the sequence, avoiding the use of
DDP preceding BLM is necessary, in order to prevent
new cases of BLM lung toxicity. Its effectivity, similar
to regimens with VLB, BLM and DDF, recommend BED

Rev. Bras. Cancerol. 33(4): dezembro 1987

to pts with minimal disease, as well as to evaluate more
effective combinations when dealing with poor prog-
nosis disease.

Uniterms: testis tumors; chemotherapy, etoposide
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Controvérsias no Tratamento dos Estadios | e Il dos
Tumores de Células Germinativas Ndo-Seminomatosos do

Testiculo

MARCO A. PIVATTO DA SILVA®3, RANDALL C. ROWLAND2. LAWRENCE H. EINHORN!

Indiana University Medical School — USA

Introducado

O cancer de testiculo & uma doenca rara, sendo iden-
tificados 5000 casos novos por ano nos Estados Uni-
dos. Apesar de representar somente 1% 1 de todos os
tumores masculinos o cancer de testiculo tem sido ma-
téria de constante atencdo por varios fatores:

1. Ocorre num grupo etario bastante joverm com a maio-
ria dos pacientes apresentando de 15 a 35 anos de ida-
de.

2. Eumadas poucas neoplasias produtoras de marca-
dores séricos de facil identificacdo. Estes colaboram ndo
s6 no estabelecimento do diagndstico como também
na avaliacdo quantitativa em resposta ao tratamento.
3. E capaz de uma notavel transformacao bioldgica. Po-
de passar de um carcinoma metastéatico e agressivo, co-
mo o carcinoma embrionario, a um tipo ndo metastati-
co e de crescimento lento como o teratoma.

4. Acimade tudo é um cancer curavel na vasta maioria
dos casos através de diferentes modalidades de trata-
mento.

Patologia

Os tumores malignos de testiculo tém origem nas
células germinativas em 90 % dos casos. Johnson pu-
blicou dados obtidos de 2562 pacientes, de diferentes
séries, onde em média, 42 % dos tumores de testiculo

eram seminomas, 26% eram carcinomas embrionarios,
26% teratocarcinomas, 5% teratomas e 1%
coriocarcinomas?. Devido a uma particular sensibilida-
de dos seminomas a radioterapia, com consequéncias
Obvias ao seu manejo, € usual separar-se 0s tumores
de testiculo entre seminomas e nd0-seminomatosos.

Os marcadores séricos produzidos pelos tumores de
células germinativas ndo-seminomatosas (TCGNS) s&o
a alfa-fetoproteina e o beta-HCG. A alfa-fetoproteina é
encontrada nos hepatomas e nos tumores de células
germinativas ndo-seminomatosas do testiculo. Ali é pro-
duzida por células dos seios endodérmicos. E encon-
tradaem 70% dos casos de carcinoma embrionario ou
teratocarcinomas. A meia vida da AFP é de aproxima-
damente b dias. Desta forma se uma queda nos niveis
séricos de AFP n&o estiver ocorrendo, de acordo com
sua meia vida, no periodo pds-orquiectomia, doenca
metastéatica deve ser contemplada. A alfa-fetoproteina
ndo est4 jamais aumentada nos casos de seminoma.

O beta-HCG possui subunidades alfa e beta. A su-
bunidade alfa é similar as unidades alfa do LH, FSH e
TSH, com possibilidade de reacGes cruzadas ocorre-
rem nos testes de radioimunoensaio. A subunidade be-
ta difere daquela encontrada em outros horménios, sen-
do suaidenficacdo mais especificaao HCG, oferecen-
do assim grande utilidade ao manejo dos TCGNST. O
beta-HCG é encontrado por sua vez em torno de 40 a
60% dos TCGNST, com uma meia vida de 24h. Assim
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como a AFP, se apds orquiectomia os niveis séricos do
B-HCG néo estiverem diminuindo de acordo com sua
meia vida, doenca metastatica esta presente. A AFP
e/ou B-HCG estdo presentes em 85% dos pacientes
com céancer de testiculo.

Estadiamento

Os métodos utilizados para o estadiamento dos tu-
mores de testiculo incluem histéria, exame fisico, raio
X de térax, tomografiacomputadorizada de térax (TC)
e de abdome, AFP, B-HCG e LDH. A linfangiografia
de membros inferiores é obtida em alguns casos es-
peciais e ndo é considerada um teste de rotina no es-
tadiamento desta doenca.

O estédio | é a doenca limitada ao testiculo; o esta-
dio Il é a doenca presente no abdome. E subdividido
em estadio llaguando a doenca € microscoépica, detec-
tadvel somente por marcadores séricos positivos e com
TC de abdome e térax normais. O estadio llb apresen-
ta nédulos grosseiramente aumentados, identificaveis
na TC de abdome, mas o tumor ndo é palpavel. Esta-
dio llc representa massa abdominal palpavel. O esta-
dio lll indica a presenca de doenca acima do diafrag-
ma (como metéstases pulmonares ou supraclavicula-
res) assim como metéstases dsseas, hepaticas e cere-
brais.

O manejo do estadio | dos TCGNST

Se apos a orquiectomia o paciente apresentar raio
X de térax e TC de abdome negativos e marcadores sé-
ricos normais, € classificado no estadio . O tratamen-
to convencional para estadio | dos TCGNST tem sido
orquiectomia seguida de dissecc¢do dos linfonodos re-
troperitoneais (DLNRP). Esta abordagem produz curas
em torno de 100% dos casos3.

Com o advento dos métodos mais sofisticados pa-
ra o estadiamento, incluindo marcadores séricos, TC e
linfangiogramas, em paralelo a disponibilidade de qui-
mioterapia altamente eficaz, varios investigadores pas-
saram a questionar a necessidade da DLNRP obriga-
téria apds orquiectomia4.5.6.7. Nés nos propomos a re-
visar e criticar os dois métodos de tratamento.

A disseccado dos linfonodos retroperitoneais é um
procedimento extenso envolvendo a remocgado dos no-
dulos desde os hilos renais até a bifurcacdo das arté-
rias iliacas, podendo ou ndo também incluiraremocao
de linfonodos supra-hilares. O procedimento permite
o estadiamento patolégico e, de fato, 15a 35% dos es-
tadios clinicos | tornam-se estadios patoldgicos 119. A
cirurgia, quando executada por maos experientes, é se-
gura, com uma mortalidade praticamente ausente. A
maior complicacdo da DLNRP é aimpoténcia ejacula-
tdria, que afeta 70-100% dos pacientess.

A fim de exemplificar resultados desta cirurgia po-
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demos analisar os resultados de um estudo realizado
na Universidade de Indiana entre 1973 e 1978. Cento
e trinta e seis pacientes nos estadios | e || foram trata-
dos com orquiectomia e DLNRP. Ndo houve mortes se-
cundarias a cirurgia e o perfodo minimo de seguimen-
to foi de 2 anos. Sessenta e trés pacientes tinham doen-
cano estadio |. Houve 5 recidivasapds a DLNRP (7,9%).
Todos estes doentes receberam quimioterapia com
PVB = Adriamicina, entrando em remissdo completa,
estando curados. Setenta e trés pacientes foram encon-
trados no estadio patoldgico Il. Tais pacientes recebe-
ram terapia pés-operatdéria de acordo com os padrdes
daépoca. Assim 30 pacientes receberam 1 a2 anosde
manutencdo com actinomicina D. Treze outros doen-
tes receberam PVB e os 30 doentes restantes ndo re-
ceberam terapia alguma. Houve uma morte por can-
cer e outramorte por causa diversa. Somente 3 pacien-
tes recidivaram no retroperitonio (2,6 %) entre os 116
pacientes operados em Indiana. Dos pacientes com re-
cidiva 80% apresentaram doenca minima (marcado-
res séricos somente ou pequenas metastases pulmo-
nares)31,

Impoténcia ejaculatdria secundaria a DLNRP
apresenta-se como 0 maior problema nestes pacien-
tes jovens submetidos a cirurgia. Por causa disto os li-
mites do campo cirtrgico tém sido modificados em va-
rios centros médicos, de maneiraa limitar a disseccéo
e evitar o dano aos plexos simpaticos, fator causal da
impoténcia ejaculatériaapds a cirurgia. A disseccdo de
linfonodos retroperitoneais modificada é executadaem
pacientes com nddulos de aparéncia normal. Pacien-
tes com nodulos grosseiramente aumentados reque-
rem disseccdo radical.

DLNRP modificada preserva a ejaculacdo em
75-90% dos pacientes’213. Wissbach relata 36 pacien-
tes tratados desta maneira com recidiva de 12%, o que
nado é diferente das recidivas em pacientes tratados por
disseccio radical. Ainda neste estudo 75 % dos pacien-
tes ndo apresentaram problemas ejaculatérios’3.

Desde sua introducdo nos anos 70, quimioterapia
com cisplatinum é capaz de resgatar e curar 100% da-
queles doentes que recidivam com doenca minimall.
Por causa disto muitos autores tém se sentido segu-
ros em tratar pacientes com estadio | somente com or-
quiectomia e observéa-los cuidadosamente, sem outra
terapia45.614.1516,17_ Pizzocaro’ recentemente compilou
dados de varias séries de pacientes tratados sem
DLNRP. Tais pacientes eram estadiados com historia,
exame fisico, raio X de térax, TC de térax e de abdo-
me, linfangiografia e marcadores séricos. Apds a or-
quiectomia os pacientes eram seguidos mensalmen-
te durante o primeiro ano. A cada visita tinham um raio
X de térax, marcadores séricos e raio X de abdome até
o desaparecimento do contraste do linfangiograma, que
ocorriaem média entre 6 a 12 meses do exame. A par-
tirde entdo TCs de abdome eram obtidas a cada 2 me-
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ses. No segundo ano as visitas eram a cada dois me-
ses e TCs de abdome eram obtidas a cada 3 a 4 me-
ses.

Nos pacientes tratados com orquiectomia e obser-
vagdo as recidivas ocorreram em 16 a 40% dos casos,
em sua maioria presentes no retroperiténio. O tempo
de recidiva foi em média 4,7 meses apds a orquiecto-
mia, sendo 90 % dos casos observados nos primeiros
8 meses.

A maior critica aos trabalhos de observac3o é feita
ao curto periodo reportado. O periodo minimo de ob-
servagao variou de 2 a6 meses, que € mais curto que
o tempo requerido para o aparecimento de recidiva.
Quando o periodo de observacao foi estendido, a inci-
déncia de recidiva aumentou para até 40%. Um outro
fato importante é que muitas das recidivas ocorreram
com doenga volumosa no retroperiténio, apesar do se-
guimento sistematico e correto. E espera-se que alguns
destes doentes n&do sejam curados, o que fica dificil de
avaliar, pois varios dos pacientes em recidiva ainda re-
cebiam terapia por ocasido das pubticacées, ndo se sa-
bendo do resultado final do tratamento naqueles doen-
tes. Contudo, dentre os pacientes computados naque-
las séries, houve somente uma morte por doenca pro-
gressiva apos quimioterapia. Os demais pacientes es-
tavam ou em remissdo completa ou em tratamento.

Orquiectomia seguida por observacdo em pacien-
tes com estadio | € um método potencialmente peri-
goso se executado de maneira imperfeita. E formalmen-
te contra-indicado nos pacientes que ndo possam ter
entendimento do problema, que venham a ter segui-
mento incerto, ou que estejam sendo tratados em lo-
cais que ndo tenham fécil e pronta obtencdo dos mé-
todos laboratoriais necessarios para o seguimento.

Deve ser mais uma vez lembrado que a curade 100%
com quimioterapia é obtida naqueles doentes que re-
cidivam com doenga minima. Pacientes recidivando
com doenga volumosa, o que ndo é incomum no gru-
po tratado sem DLNRP, terdo uma maior mortalidade.

Finalmente se enfatiza uma vez mais que os resul-
tados aparentemente n&do desfavoraveis apresentados
nas séries ha pouco relatadas foram obtidas em cen-
tros médicos especializados, com uso de protocolos
rigidos, onde a obteng&do de tomografias computado-
rizadas, linfangiogramas e outros métodos laboratoriais
eram facilmente obtidos. Certamente o uso de orquiec-
tomia seguida por observagdo em préaticas privadas e
centros menores e menos equipados trara resultados
diferentes daqueles apresentados.

A filosofia de tratamento de TCGNS em estédio | na
Universidade de Indiana, considerada padrio também
em grande parte de outros centros, é de que estes pa-
cientes sejam tratados com orquiectomia seguida de
DLNRP, se possivel com técnica modificada. Esta abor-
dagem leva a indices de cura sem paralelo no tratamen-
to do céncer, com mortalidade muito pequena e evitan-

do-se terapia sistémica. Estadio patoldgico |l é pronta-
mente identificivel e trativel de maneira adequada com
DLNRP, que é curativa na grande maioria dos casos. A
esterilidade foi um problema de alta incidéncia no pas-
sado, mas o uso de dissecgdo modificada faz com que
ocorra somente numa minoria dos pacientes sem di-
minuir os indices de cura. As vantagens de seguir os
pacientes mensalmente com raio X de térax e marca-
dores séricos incluem a simplificacdo do método
mantendo-o seguro e mais barato, podendo ele ser fa-
cilmente executado na comunidade.

Quimioterapia adjuvante no estadio Il e TCGNST

O indice de recidivas ap6s DLNRP é proporcional ao
volume inicial de doenga no retroperiténio. Em pacien-
tes com estadio lla (doenca microscépica) o indice de
recidiva é de 25%; no estadio Ilb (mais de 6 metasta-
ses microscépicas ou nddulos aumentados entre
2-6cm) é de aproximadamente 40%, e no estadio lic
as recidivas variam entre 75 a 100 % 8. Devido 4 altain-
cidéncia de recidivas o estadio llc é tratado com qui-
mioterapia, ndo sendo foco desta discusso.

Emmuitos centros médicos os estadios llae llb tém
sido tratados com DLNRP seguido de quimioterapia ad-
juvante. Com a disponibilidade de terapia eficaz e ten-
do tais pacientes sido submetidos & dissecco retro-
peritoneal passou-se a questionar a necessidade de qui-
mioterapia adjuvante19.20,

Entre 1979 e 1985, 213 pacientes foram tratados no
“Intergroup Testicular Study”’, onde vérias instituicGes
colaboraram a fim de comparar quimioterapia adjuvante
versus observagdo com resgate quimioterapico por oca-
sido darecidiva pos DLNRP, em estddio Il. Cento e no-
venta e cinco pacientes foram considerados para ava-
liacao.

Todos os pacientes foram tratados com orquiecto-
mia seguida de DLNRP. Logo apds, os pacientes eram
casualmente assinalados a receber quimioterapia com
PVB ou VAB, versus observagido mensal com quimio-
terapia, sendo dada somente aos casos apresentando
recidiva. O tempo médio de seguimento foi de mais de
4 anos (2,5-5,5).

Noventa e sete pacientes foram designados a rece-
ber terapia adjuvante com PVB ou VAB, dependendo
dainstituicdo, a cada 4 semanas, por dois cursos. Seis
pacientes recidivaram (6 %). Destes, 5 nunca chegaram
a receber quimioterapia devido a recidiva logo apds a
cirurgia. O sexto paciente foi tratado com DLNRP mo-
dificada apesar de apresentar doenca metastética gros-
seira no retroperitdnio, em violagdo ao protocolo. Ele
recebeu PVB, mas posteriormente progrediu e morreu.

Noventa e oito pacientes foram seguidos sem tera-
pia adicional apés DLNRP. Quarenta e oito pacientes
(49%) recidivaram e, em sua maioria, receberam tera-
pia apropriada. Cinco pacientes morreram neste gru-
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po. O primeiro paciente recusou completar o tratamen-
to, dois outros tiveram progressao da doenca e os dois
restantes morreram de causas ndo relacionadas ao can-
cer de testiculo. Foram curados-93/98 pacientes.

Neste estudo 189/195 pacientes (97 %) estdo vivos e
sem evidéncia de doenca. Também ficou documentado
que dois cursos de quimioterapia adjuvante s&o altamente
efetivos na prevencdo de recidivas seguidas a DLNRP, em
estadios lla e lIb de TCGNST. Ao mesmo tempo se ob-
servou que, apesar do alto indice de recidiva no grupo
da observacao, aproximadamente 100% dos doentes sdo
resgataveis e curados por quimioterapia. N&o houve di-
ferenca significativa no indice de cura ou mortalidade cau-
sada por cancer entre os dois grupos.

Em condicdes de cirurgia, seguimento e quimiote-
rapia ideais, nos acreditamos que quaisquer das abor-
dagens, quimioterapia adjuvante ou observagcao com
quimioterapia na recidiva sdo métodos de tratamento
efetivos e equivalentes. Em nossa instituicdo o assun-
to é discutido em detalhes com o paciente pouco an-
tes de sua alta pos-DLNRP, sendo a escolha do méto-
do dada ao doente, dando-se ao mesmo tempo a cer-
teza que a cura ¢ esperada em 100% dos casos.

O cancer de testiculo € uma doenca fascinante pe-
las multiplas maneiras que pode se apresentar, propor-
cionando um desafio & equipe médica que aborda o pro-
blema. A cooperacéo interdisciplinar, a boa relagédo
médico-paciente com entendimento do processo e o
uso apropriado das eficazes taticas de tratamento, per-
mitem que sejam alcancados os altos indices de cura
nesta doenca, sem par na oncologia.
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NEOPLASIAS TROFOBLASTICAS GESTACIO-
NAIS

Prof. Caetano Giordano (E.P.M.e FC.M. Santa
Casa — SP)

Presidente da Sessé&o: Dra. Suely Karaguelian
Alperovitch

BASES FISIOLOGICAS DA ANALGOTERAPIA
EM GINECOLOGIA

Dr. Abraham Hamaoui (Hospital Santa Catari-
na)

SARCOMAS DO UTERO
Prof. Moses Zitron (Hosp. A.C. Camargo e FM.
Itajubd)

16/11/88 — 42feira; 20h30m:

Presidente da Sess&o: Prof. Paulo Merochmet-
chenko
TRATAMENTO CIRURGICO DO CANCER DA
MAMA
Dr. Nassif Alexandre Galeb Jr. (Soc. Bras. Mas-
tologia)

HEMOPATIAS MALIGNAS NA GRAVIDEZ
Profa. Nair Sumie Mori

CIRURGIA MAMARIA
ESTETICOTERAPEUTICA
PROGRAMA

DATA: 30 de setembro de 1988 — Sexta-feira
10h30m: Sessao I: Moderador: Dr. David Chvindelman

Planificacdo e Correcédo estética do Tratamen-
to Conservador no Cancer Mamério — Dr.

Definicdo da Mama de Alto Risco — Dr. Faus-
to F. Baracat

Tratamento Conservador versus Radical com
Reconstrucéo no Cancer Maméario — Dr. Jodo
Sampaio Gdes Junior

Abordagem da Mama oposta e Mastectomia
Subcutanea — Dr. Orlando Lodovici

Ewaldo Bolivar Souza Pinto

Selegdo e preparo da paciente para a Recons-
trugdo Mamaria — Dr. José Marcos Mélega
Reconstrucdo da Placa aréolo-mamilar — Dr.
Juarez Avelar

Discusséo.

13h: Almoco



14h: Sessdo II: Moderador: Dr. Raul Loeb
Reconstrucdo Mamériacom Préteses e/ou Ex-
pansores — Dr. Rolf Gemperli
Reconstrucdo Mamaria com retalho do mus-
culo Latissimus Dorsi — Dr. Antonio Carlos
Abramo
Reconstrucdo Mamaria com retalho de mus-
culo reto abdominal — Dr. Munir Miguel Curi
Reconstrucdo Maméria em casos especiais —
Dr. Jodo Carlos Sampaio Goes
Complicacdes na Reconstrucao Mamariacom
retalho do musculo reto abdominal — Dr. Ed-
wald Merlin Keppke
Discussao

16h: Café

16h15m: Painel: Como eu faco Reconstrucdo Mamaria
Moderador: Dr. Jodo Carlos Sampaio Goes

LOCAL: Auditdrio Aché — Onibus as 8h no Hosp. Santa
Catarina

Os médicos sécios da APM, de qualquer especiali-
dade, estdo isentos da taxa de inscricdo. Para médicos
nao-sécios da APM a taxa de inscricdo é de Cz%
1.000,00 e para residentes, estagidrios e académicos
de medicina é de Cz$ 500,00.

Serdo conferidos certificados aos participantes pre-
sentes a 3/4 das reunides. Maiores informacdes pelos
tels.: 231-0960/231-4363/ com Dra. Suely K. Alpero-
vitch.

Il CONGRESSO IBERO-AMERICANO
DE ONCOLOGIA

Ser4 realizado no Centro de Convencdes da Bahia,
de 9a 14 de outubro de 1988, o Il Congresso Ibero-Ame-
ricano de Oncologia, sob o patrocinio da Sociedade Bra-
sileira de Cancerologia.

O evento, de natureza multidisciplinar, tem o objeti-
vo de reunir oncologistas de lingua portuguesa € es-
panhola — congregando 21 paises das trés Américas,

da Espanha, de Portugal e Colonias Africanas para pos-
sibilitar o intercambio de informacdes e solugdo de pro-
blemas comuns.

Com base em estimativa do | Congresso realizado
na Espanha, em 1985, espera-se para este a presenca
de 1800 participantes.

CINQUENTENARIO DO INSTITUTO
NACIONAL DE CANCER

Em comemoracdo ao Cinglentenério do Instituto
Nacional de Cancer — INCa — seré realizado, no pe-
riodo de 27 a 30 de novembro de 1988, no Copacaba-
na Palace Hotel, Rio de Janeiro, RJ, 0 Simpdsio “PERS-
PECTIVAS EM ONCOLOGIA", que contara com a pre-
senca de especialistas brasileiros e estrangeiros liga-
dos as areas clinica e de pesquisa, abordando os se-
guintes temas: Biologia Molecular em Cancer: Onco-
génese e Retrovirus; Anticorpos Monoclonais: Diagnoés-
tico, Terapéutica; Fatores de Crescimento e Aplicacoes
em Oncologia; Imagem em Oncologia; Imunoterapia:
Interleucinas; Cancer Inicial de Mama, Perspectivas; No-
vos Agentes Quimioterapicos; Cirurgia Reconstrutora
em Cancer: Tumores Germinativos; Sequelas do Tra-
tamento do Cancer na Infancia; Transplante de Medu-

la Ossea: Infeccdo no Hospedeiro Comprometido; Pa-
tologia dos Sarcomas; Dor no Paciente Oncoldgico; Epi-
demiologia do Cancer no Brasil; Suporte do Paciente
Oncolégico; Cancer de Pulmé&o; Radiobiologia.

Como parte integrante do Cinquientendrio serdo rea-
lizados Cursos, no Centro de Estudos e Ensino do IN-
Ca, cuja programacao € a que se segue:

GINECOLOGIA

Tema

EXPERIENCIA DO INCa NO TRATAMENTO CIRUR-

GICO DO CANCER GINECOLOGICO

Local — INCa

Vagas — 100

Coordenacdo — Maria Luiza Pessoa Cavalcanti

Data — 26 e 27 de Maio



INFORMACOES

AOS COLABORADORES

A Revista Brasileira de Cancerologia tem por finalida-
de publicar artigos originais que contribuam para o co-
nhecimento sobre o cancer e ciéncias afins. Publica tam-
bém artigos para as secOes de Atualizagdo, de Revisdo e
de Notas e Informagdes. Aceitam-se também matérias
encaminhadas como Cartas ao Editor.

Os textos devem ser inéditos e destinar-se exclusiva-
mente & Revista Brasileira de Cancerologia, nio sendo
permitida sua apresentacdo simultanea a outro periédico.
A publicagdo dos trabalhos dependera da observancia das
normas da Revista e da decisio do corpo Editorial. Os
manuscritos ndo aceitos serdo devolvidos. Os trabalhos
aceitos e publicados sdo de propriedade da Revista, veda-
da tanto a reproduc¢do, mesmo que parcial em outros pe-
riédicos, como a tradugdo para outro idioma, sem a au-
torizagao da Comissdo de Publicages.

Os trabalhos aceitos para publicagdo poderao sofrer
pequenas modificacGes redatoriais no seu texto, para
adequacao do estilo editorial da Revista. No caso do tra-
balho incluir informagdes previamente publicadas (tabe-
las, figuras, etc.) é da responsabilidade do autor fornecer
comprovante de autorizacdo de reprodugio, assinado pe-
los responséveis pelo copyright.

Os trabalhos devem ser enderecados em duas vias (um
original e uma cépia) para:

EDITOR

REVISTA BRASILEIRA DE CANCEROLOGIA
INSTITUTO NACIONAL DE CANCER
PRACA CRUZ VERMELHA, 23 — sala 320
20230 — RIO DE JANEIRO —RJ — BRASIL

Devem ser escritos em Iingua portuguesa, em inglés
ou espanhol. Devem limitar-se a 15 péginas datilografa-
das em uma s6 face, com méquina de tipo ‘‘standard’’,
com espaco duplo, em folha de papel tamanho oficio,
mantendo margens laterais de 3cm. Na pégina de rosto
devem constar o titulo, nome(s) do(s) autor(es), quali-
ficacdo profissional e docente de cada um, o local de rea-
lizagdo do trabalho e seu endereco. Se o trabalho tiver si-
do apresentado em reunido cientffica, isto deve ser indi-
cado no rodapé da pdgina; se for subvencionado, indicar
o patrocinador e o nimero do processo.

Cada componente do trabalho deve ser iniciado numa
nova pagina, na seguinte seqliéncia:

. Péagina de Rosto

Sumdrio com Unitermos

Texto

Agradecimentos

Referéncias Bibliograficas

Tabela — Cada tabela completa com titulo e legen-
da numa folha separada

Legendas para figuras

Cada pégina devera incluir um cabegalho com trtulo
em forma reduzida de n3o mais de 40 caracteres (in-
cluindo letras e espagos) e o sobrenome do autor res-
ponsavel.

Numerar as paginas consecutivamente comegando pe-
la pagina de rosto.

RESUMOS — Devem ser apresentados dois resumos,
um em portugués e o outro em inglés, no méximo com
300 palavras. Unitermos cevem acompanhar os resumos,
até o maximo de 10.

TEXTO — O texto dos artigos originais devers ser, se
possivel, dividido nas seguintes secdes: Introducio, Ma-
terial e Métodos, Resultados e Discuss3o.

REFERENCIAS BIBLIOGRAFICAS — Devem ser
apresentadas de acordo com os exemplos abaixo:

— Artigos de Revista (listar todos os autores quando
sejam seis ou menos; se forem sete ou mais, listar somen-
te os trés primeiros e acrescentar et al.).

Ex.: Kroeff M. Cancer e Gravidez. Sarcoma da parede
abdominal com vérias recidivas ligadas a gestacoes. Rev.
Bras. Cancerol. 1947; 1: 31-41.

Hersh EM, Mavligit GM, Gutterman JU. Immunodefi-
ciency in cancer and the importance of immune evalua-
tion of the cancer patient. Med. Clin. North Am. 1976;
60:623-639. ;

— Livros
Eisen HN. Immunology: an introduction to molecular
and cellular principles of the immune response. 5th ed.
New York: Harper and Row, 1974: 406.

— Caprtulo de livro
Weinstein L, Swartz MN. Pathogenic properties of inva-
ding microorganisms. In: Sodeman WA Jr, Sodeman WA,
eds. Pathologic physiology: mechanisms of disease. Phi-
ladelphia: WB Saunders, 1974: 457-72.

Numerar as referéncias consecutivamente na ordem
nas quais elas sdo citadas no texto. Use o estilo dos
exemplos acima. Os titulos dos jornais dever3io ser abre-
viados de acordo com o estilo utilizado no Index Medi-
cus. A exatiddo das referéncias bibliograficas é da res-
ponsabilidade dos autores.

ComunicacBes pessoais, trabalhos em andamento e
inéditos ndo devem ser incluidos na lista de referéncias
bibliograficas, mas citados em nota de rodapé.

TABELAS — Deverdo ser datilografadas em espaco
duplo e em folhas separadas. Devem ser numeradas con-
secutivamente com algarismos arabicos seguidas de um
titulo especffico. As informacGes contidas devem ser
suficientemente claras e devem suplementar, e ndo du-
plicar, o texto.

FIGURAS — Devem ser remetidos os originais e ndo
fotocopias. As fotografias devem ser em preto e branco
e em papel brilhante, de pelo menos, 12 x 9cm suficien-
temente claras para permitir uma boa reproducao. Os
desenhos devem ser feitos a nanquim preto e as letras
tracadas por normoégrafo. As legendas para as figuras
deverdo ser datilografadas emespaco duplo em folhas
separadas.

SEPARATA — De cada trabalho sio tiradas 15 se-
parata, entregues ao autor responsavel.

A RBC segue as orientacdes elaboradas pelo Inter-
national Comittee of Medical Journal Editors e publi-
cadas sob o nome Uniform Requirements for Manus-
cripts Submitted to Biomedical Journals (Annals of
Internal Medicine 1982; 96 (part. 1): 766-771) e sugere
aos autores sua consulta em caso de duvida.



MICROCIRURGIA

Tema

CURSO TEORICO — PRATICO DE MICROCIRUR-
GIA

Local — INCa

Vagas — 80

Coordenacdo — Mario Sérgio Lomba Galvéo
Data — 11 de Junho

TORAX

Tema

ATUALIZACAO EM ONCOLOGIA TORACICA
Local — INCa

Vagas — 25

Coordenacdo — Paulo de Biasi Cordeiro
Data — 8 e 9 de Julho

ODONTOLOGIA

Tema
CANCER DA BOCA
Local — INCa

Vagas — 100 a 150
Coordenacdo — Walter Correa Souza
Data — 21 e 22 de Julho

CIRURGIA PLASTICA

Tema

MAMA-RECONSTRUCAO

Local — Rio Palace

Vagas — 100 a 1560

Coordenacdo — José Kogut (SBCP)
Data — 10 a 12 de Agosto

UROLOGIA
Tema

Il CURSO DE ATUALIZACAO EM CANCER UROLO-

GICO

Il URO-INCancer
Local — INCa
Vagas — 300

Coordenagio — Antonio Luiz Correa Seixas
Data — 26 e 27 de Agosto

FONOAUDIOLOGIA

Tema

CURSO DE REABILITACAO VOCAL
DE LARINGECTOMIZADOS TOTAIS
Local — INCa

Vagas — 60

Coordenacdo — Célia Schwarz Seif
Data — 13 a 16 de Outubro

RADIOLOGIA

Tema

RADIOLOGIA NO PACIENTE COM CANCER
Local — INCa

Vagas — 50

Coordenacdo — Eliana Telles Boasquevisque
Data — 20 de Novembro

MASTOLOGIA

Tema

EXPERIENCIA DO INCa NO CANCER DE MAMA
Local — INCa

Vagas — 100 a 150

Coordenacdo — Jodo Luiz Campos Soares

Data — 26 de Novembro

TECIDO OSSEO CONJUNTIVO

Tema

TUMORES CUTANEOS

Local — INCa

Coordenacido —Jayme de Marsillac (S.B. Dermato-
logia)

Data — 10 de Dezembro

Aos participantes serdo conferidos diplomas.
Maiores informacdes na Secretaria do Centro de Es-

tudos — Praca Cruz Vermelha, 23 — 4?7 andar — Cen-
tro — Rio de Janeiro, RJ. Tels.: (021) 232-2079/292-4110,
ramal 242.
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