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MEDICAL GRAND ROUNDS 

TESTICULAR GERM CELL TUMORS 
James F. Strauss, M. D. 

Although accounting for only 1% of all tumors, testicular tumors are 

the most collll1on neoplasm in men bet~1een ages of 25 and 35. Each of the 

available forms of treatment: surgery, radiation therapy and multi-agent 

chemotherapy is curative in some clinical settings. The overall cure rate 

for these tumors in al l clinical settings is now near 90%. The ability of 

the clinician to offer such highly effective treatment is the result of 

developments in recent years leading to: 1. Clarification of histologic 

classification and clinical staging, 2. Sensitive assays for the tumor 

markers beta HCG and alpha fetoprotein, and 3. Increased effectiveness of 

chemotherapy with the use of combinations including Vi,nblastine, Bleomycin 

and Cis-Diaminedichloroplatinum. This review wil l discuss these developments 

and their integration into the management of patients with testicular tumors. 

HISTOPATHOLOGY 

The most widely used classification system is that of Mostofi and Price 

based on the work of Friedman and Moore. This system relates tumors arising 

in the testis to embryologic tis~ljes. 
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The somatic cell tumors such as the rare Sertoli cell tumor or 

lymphomas which may occasionally arise in the testis will not be discussed 

in this review. The classification used by the British Testicular Tumor 

Panel is based on a different concept of histogenesis that has categories 

which do not coincide precisely with those of the Friedmore-Moore classificati on. 

The major categories of the germ cell tumors are seminoma, embryonal 

carcinoma, teratocarcinoma, choriocarcinoma, and tumors of more than one 

histologic type. 

The seminomas account for approximately l/3 of the total number of these 

tumors. Seminomas are subclassified into three groups: typical seminoma, 

spermatocytic seminoma and anaplastic seminoma. About 90% of the cases are 

in the first group. 

The histologic features of the typical seminoma are large cells, 

clear glycogen containing cytoplasm, round nuclei and occasional areas of 

lymphocytic infiltration. Granulomas are sometimes found within these tumors . 



3 
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The anaplastic seminomas are characterized by a higher mitotic rate 

but their clinical course is probably not significantly different from 

typical seminoma when considering tumors of equivalent stage. The 

spermatocytic seminoma is a tumor that occurs in older age groups and has 

very little potential for metastatic growth. 

The seminomas have somewhat less potential for hematogenous metastases 

and have greater sensitivity to radiation therapy than the non-seminomatous 

tumors . These tumors do not produce alpha fetoprotein. About 5% of 

seminomas contain syncytiotrophoblastic giant cells which may produce HCG. 

The significance of this finding will be discussed later. 

The major distinction for clinical management is between seminoma and 

non-seminomatous germ cell tumors. The classification of the non-seminomatous 

tumors is more extensive and often more difficult because of the admixture of 

more than one histologic type in a single tumor. The embryonal cell tumors 

have a pleomorphic appearance being composed of small cells with densely 

staining nuclei arranged loosely in irregular glandular and tubular structures 

with a fibrovascular stroma. 
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Embryonal Carcinoma (45) Embryonal Carcinoma (45) 

Teratoma (42) Terata Carcinoma (42) 

The defining characteristic of the teratomas is the presence of cells 

derived from endoderm, mesoderm and ectoderm. The histologic appearance and 

variability is well knovm. Teratomas arising in the testis are not distinct 
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histologically from those arising in the retroperitoneum, mediastinum, pineal 

or other sites. These tumors display varying degrees of differentiation and may 

be classified as malignant on the basis of an undifferentiated component. 

Choriocarcinoma is not commonly found as a pure cell type in testicular tumors. 

Its histologic characteristic is the mixture of small cytotrophoblastic cells and 

large multi-nucleated syncytiotrophoblasts. It is more often encountered as a 

component in a tumor predominantly of another cell type, such as teratocarcinoma or 

embryonal carcinoma. The presence of any identifiable choriocarcinoma in a tumor 

specimen requires an approach to patient management that takes into account high 

potential for hematogenous metastases. 

The classification into various categories of non-seminomatous tumors does not 

result in differences in clinical management, except in the case of choriocarcinoma. 

However, the existence of this diversity of differentiation often within one specimen 

or in different metastases from one primary, and the relation of this differentiation 

to events in embryogenesis has been the stimulus for experimental work leading to 

concepts about neoplasia of more general interest. 

EXPERIMENTAL MODEL 

The concept of stem cell renewal systems is important in understanding tumor 

growth. Tissues consist of populations of differentiated cells with limited capability 

for differentiation. Tissue also includes a small population of stem cells endowed 

with the ability to divide or to differentiate. Growth and division of stem cells 

replenishes the stem cell population and provides cells that make up the mature 

differentiated component of the tissue. Many details of this process have been identified 

for hematopoietic cell lines in bone marrow. 
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G. B. Pierce has suggested that these stem cells are the most likely 

targets of neoplastic transformation. A stem cell which has been transformed 

into a tumor stem cell may display varying degrees of differentiation. 

Therefore, rather than thinking of the tumor as somatic tissue which 

has "de-differentiated", Pierce suggests considering the tumor, " a 

caricature of normal cell renew.a l systems" . (Reference 42 and 43 ) 

Nt:O~ASTIC CONYE,.SION: , STEll- CELL EVENT 
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Although stem cells have been difficult to identify histologically 

in normal tissues, this concept has been demonstrated by Pierce in the 

mouse malignant teratoma. (Reference 41 ) This malignant tumor can be grown 

in ascites form. Single cell transfer experiments showed that a cell from 

the undifferentiated component of the tumor could reproduce the entire histology 

of the tumor with as many as 15 different somatic tissues. However, cells from 

the well differentiated portions of the tumor were incapable of giving rise to 

tissues of other somatic types. This experiment demonstrates the multi

potentiality of stem cells in this tumor. 
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This experiment led to the prediction that a benign tumor would result 

if the stem cell was lost or destroyed. This phenomenon seems to be illustrated 

by several cases reported by Javadpour and others from the National Cancer 

Institute. (Reference 33) In one of these cases, a patient presented with a 

large abdominal mass causing intestinal obstruction. This was shown to be 

embryonal carcinoma at biopsy. Following six months of chemotherapy, a large 

mass remained. Repeat CT scan showed multiple cysts. At exploration, this 

was demonstrated to be cystic teratoma. 

Experiments by Beatrice Mintz have led to conclusions perhaps even 

further reaching. 

REF 41 

This slide. summarizes about 12 years of experimental work. In it is 

shown the production of a malignant teratoma in mice of the same type used in 

the Pierce experiments. The 6 day embryo is implanted under the renal capsule 

of the host mouse . The embryo tissue under these conditions gives rise to a 

solid teratoma. This is a malignant tumor which may be carried in ascites form. 
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Cells from this tumor are injected into a blastocyst derived from mating of 

normal mice. This fused blastocyst is then implanted in a foster mother and 

develops into healthy offspring. Backcross analysis shows some of the normal 

functional tissues in these offspring are entirely derived genetically from the 

tumor cells. These remarkable experiments have led to the hypothesis that in 

addition to oncogenesis by mutational events and oncogenesis by viral 

transformation, there may be a category of tumors arising by a non-mutational 

event in which growth in an "inappropriate environment" leads to a stable but 

potentially reversible alteration in gene expression, but not in genetic material. 

There is no evidence whether or not human teratocarcinomas represent tumors 

of non-mutational origin. 

STAGING AND TREATMENT 

The management in both seminomas and non-seminomatous tumors of the 

testis is related to tumor stage. The necessity of performing an orchiectomy 

via an inguinal incision has been known for years. The trans-scrotal approach 

creates the possibility of tumor seeding of the scrotum with its separate 

lymphatic drainage. Following the excisional biopsy to establish diagnosis, 

radiographic, laboratory and surgical evaluation is used to establisn tumor stage. 

Classifications of tumor stage are designed to correlate with prognosis 

and natural history on the one hand and therapeutic choices on the other. 

Classifications used in literature reports are not uni form. Some systems use 

only clinical information whereas some include surgical and pathologic findings. 

An appropriate classification scheme is shown below. 
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Stage I: Local spread 
P1 - Confined to testis 
P2 - Involves testicular adnexa 
P3 - Involves scrota l wall 

Stage II: Confined to retroperitoneal lymphatics 
N 1 - Microscopic 
N2 - Gross involvement without capsular invasion 
N3 - Gross involvement with capsular invasion 
N4 - Massive involvement of retroperitoneal structures 

Stage Ill : Beyond retroperitoneum 
M 1 - Solitary metastasis 
M2 - Multiple metastases 

(P = Primary. N = Node, M = Distant metastasis) 

REF 31 

This staging system is based on the known pattern of metastatic spread. 

Mediastinal and supraclavicular node metastases are rare in the absence of 

abdominal involvement. The most common site of hematogenous metastas~s is 

the lung. Other· sites of hematogenous metastases such as bone, liver and 

brain are seldom detected except in patients with pulmonary metastases or 

massive abdominal tumors. 

Hence, the useful studies for clinical staging are bipedal lymphangiograms 

and chest tomograms. Additional studies such as IVP, liver scan, inferior 

vena cavagram and CT scan of the abdomen may also be helpful in defining the 

extent of intra-abdominal involvement. 

Further evaluation and treatment depends on tumor histology. Patients 

with seminoma require only clinical studies for staging. About 90% of 

patients with seminoma will be found to have Stage I or Stage II disease. 

Because of the sensitivity of these tumors to radiation therapy, lymphadenectomy 

is not necessary. Stage I patients are usually treated with fields to include 

the ipsi~ateral pelvis and the retroperitoneum. If retroperitoneal node 
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involvement has been demonstrated by lymphangiogram, CT scan or other 

studies, the treatment is extended to include the mediastinum and supra

clavicular fields. 

Results from a number of clinical trials show 91 % of patients with no 

recurrence in two to five years. (Reference 6) In seminomas as well 

as all germ cell tumors recurrence is unusual after two years with 

clinically undetected tumor. 
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Patients with non-semanomatous testicular tumors who were clinically 

Stage I or Stage II should undergo retroperitoneal lymphadenectomy. Lymph

adenectomy is an extensive procedure having relatively low morbidity in these 

generally young, and otherwise healthy patients. The procedure is modified 

depending on the site of the primary, but most remove all major retroperitoneal 

lymph node chains. (Reference 35) 



ll 

Reference 60 

I.V .C. 

~eference 62 

AORTA 

Pre-aortic Chain 

Para-aortic Chain 

Reference 60 



12 

The low incidence of abdominal recurrence in patients undergoing lymphadenectomy 

indicates the success of currently employed surgical techniques for this 

operation. 

The size and number of nodes involved is demonstrated by surgery 

establishes the patient as Stage I or Stage II Nl-N4. Results of treatment 

for a number of series are shown in the table below: 
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Patients with Stage I disease require no further treatment . The 

optimum treatment for Stage II remains the subject of study.(Reference 13) 

It appears that patients with Stage II, Nl or N2 disease probably require 

no further treatment. Pat ients with Stage II, N3 or N4 and patients with 

Stage I II tumors are treated with chemotherapy . 
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TUMOR MARKERS 

The developed of sensitive radioimmunoassays for the tumor markers 

Beta HCG and alpha fetoprotein has led to some refinement of clinical and 

surgical staging. In the future, it may provide the basis for simplification 

of staging evaluation. (References 7 and 47) 

Alpha fetoprotein a glycoprotein of 64,000 molecular weight is a 

major protein in fetal serum occurring in a concentration of 3 mg . per ml. 

The serum level in adults is less than 30 ng. per ml. Using the older agargel 

diffusion technique with a limit of detection of 2,000 ng. per ml ., elevation 

of alpha fetoprotein was detected in patients with hepatoma and with 

regenerating liver after massive hepatic necrosis. With radioimmunoassays 

having a level of detection of 2 ng. per ml. the incidence of elevation of 

alpha fetoprotein in testicular tumors has become apparent. 

Histochemical staining has shown that alpha fetoprotein is produced in 

the yolk sac of the normal embryo . In testicular tumors, alpha fetoprotein 

is most often detected in non-seminomatous tumors containing yolk sac elements. 

(Reference 42) Immunohistology has also demonstrated alpha fetoprotein in 

intracellular deposits in embryonal carcinoma cells. This finding explains 

the fact that AFP is sometimes detected in tumors lacking yolk sac elements. 

(Reference 37) Elevated AFP is found in 65% of patients with non-seminomatous 

tumors. It is not found in seminoma or in choriocarcinoma. 
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Human chorionic gonadotrophin is a 40,000 molecular weight glycoprotein 

secreted by the synctiotrophoblasts of the placenta. (Reference ~G) 

The protein has two polypeptide chains. The alpha chain closely resembles 

the alpha chain of TSH and LH. The beta chain also has extensive homology 

with the LH beta chain, but has a sequence of 28 aminoacids not present on the 

LH beta chain. Vaitukaitis in 1972 developed a radioimmunoassay using this 

specific aminoacid sequence as the antigen, thus overcoming the previous 

difficulty of cross -reactivity with LH. 

Elevation of beta chain HCG is found in 60% of cases of non-seminomatous 

germ cell tumors, 100% of choriocarcinomas and 5 to 10% of seminomas. 

An elevated level, to be significant, must be persistent on at least 

two determinations. If elevated, measurement should be repeated after any 

treatment procedure. The recommended interval for measurement of a marker 

after treatment, for example, after orchiectomy, is five times the half time 

for clearance of the marker from the serum. The clearance times are given in 

the chart. 

Umts 
and Half- Cross- Normal 

Subunits Life React Sou<ce (ng/ ml) 

AFP 5 days None Fetal liver < 40 
Testis tumor 

HCG 24 hr FSH. TSH. LH Placenta < 1 
Testis tumor 

a-HCG 20min FSH, TSH, LH Placenta < 2 
Testis tumor 

/l-HCG 60min None Placenta < 1 
Testis tumor 

Reference 34 
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One or both of these tumor markers is elevated in about 90% of cases 

of non-seminomatous tumors. The relation of the tumor marker to histology is 

given in the chart. 

TUMOR TYPE 

Pure seminoma 
Seminoma+ syncydotrophoblulic giant cells 
Embryonal carcinoma 
Endodennal sinut tumor 
Choriocarcinoma 
Teratoma 

Reference 7 
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The technique of immunochemical staining using other tumor markers 

such as testosterone or carcinoembryonic antigen might make a contribution 

in the differential diagnosis of non-germinal cell tumors of the testis as 

well. An example is the use of staining for testosterone as done by Clive 

Taylor to distinguish anaplastic Sertoli cell tumor from histiocytic lymphoma 

in the testis. (Reference 59) 

Other conditions causing elevation of either of these markers are listed 

in the chart below. From the practical standpoint of interpreting marker 

studies in a patient with testicular tumor, there are essentially no false 

positives. 
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NO. OF PATIENTS 
AND PERCENTAGE 

DIAGNOSIS WITH ELEVATED AFP* 

Hepatocellular 
carcinoma 130 (72%) 

Testicular 
cancer 101 (75%) 

Pancreatic 
carcinoma 44 (23%) 

Gastric 
carcinoma 91 (18%) 

Colonic 
carcinoma 193 ( 5%) 

Breast 
carcinoma 44 ( 0%) 

Nonhepatic benign 
disease 300 ( .3%) 

Normal controls 
over 1 year of age 200( 0%) 

•Data from Waldmann and Mcintire.'" 
tData from Vaitukaitis et al.'" 

Reference 29 

NO. OF PATIBNTB 
AND PERCINTAGII WITH 

EL&VATZD tl·HCGt 

82 (17%) 

98 (51%) 

42 (33%) 

73 (22%) 

112 (12%) 

443 ( l%) 

The clinical use of tumor marker studies ~1as explored by Javadpour and 

Scardino. (References 29 and 56) lll patients with germ cell tumors were 

studied. In 91 %, either one or both marker could be detected by radio-

immunoassay. No patient who was cured demonstrated persistent marker elevation. 

All patients with elevation of markers following any form of treatment 

invariably demonstrated recurrence or progressive tumor growth. 

An exampie of marker levels reflecting response to treatment is shown 

in the diagram. Discordance of HCG and AFP may be o!Jserve~. in _.r.e@~ 

cases. 
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Elevations of one or both markers were detected in 16 of 24 patients 

followed by Scardino, who were clinically free of tumor. All of these patients 

ultimately suffered recurrence. 

Therefore, markers are a sensitive and specific technique for early 

detection of advanced or recurrent tumor, but will miss about 10% of tumors that 

are negative for markers when diagnosed and about l/3 of tumors that are 

negative at the time of recurrence. 

There is preliminary evidence from Scardino that elevation of tumor 

markers prior to lymphadenectomy indicates a poor prognosis regardless of 

pathologic stage. 
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The patients in this study are patients in whom markers were measured 

following orchiectomy and before lymphadenectomy. These results are preliminary. 

However , if this difference is confirmed with more patients on longer followup, 

then the value of lymphadenectomy in this group of patients might need to be 

studied in comparison to chemotherapy. 
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Alpha fetoprotein has been found in only 4% of patients with seminomas. 

As expected from the immunohistologic study, these cases invariably turn out 

to have non-seminomatous metastases. (Reference 30) Thus, it appears that 

persistent elevation of alpha fetoprotein is incompatible with the diagnosis 

of seminoma. 

Beta HCG is elevated in about 10% of patients with seminoma. Occasionally, 

further study of the pathologic specimen reveals a focus of choriocarcinoma. 

However, in most cases, the beta HCG can be localized to occasional syncytiotropho

blast giant cells present in the tumor. (References 30 and 42) The natural 

history of this variant of seminoma is not yet clarified. The initial report 

by Friedman in 1970 identifying this sub-group of seminoma patients indicated 

a worse prognosis than pure seminoma. (Reference 25) However, this finding 

has not been supported by a more recent study from a group in Boston. (Reference 39) 

There is insufficient information to state that a different treatment is required 

for these patients. However, some centers are treating clinical Stage I and 

Stage II patients with surgical lymphadenectomy, since this is adequate 

treatment for conventional seminoma. This approach preserves the possibility 

of chemotherapy for tumor recurrence since it avoids bone marrow injury from 

radiation. 

The following conclusions are supported by the work on tumor marker studies. 

1. persistently elevated markers after orchiectomy invariably indicates Stage 

II or Stage III tumor. 2. persistent elevation of markers after lymphadenectomy 

indicates Stage III tumor even if no tumor was found in the resected lymph nodes. 

3. persistent elevation of alpha fetoprotein is incompatible with the diagnosis 

of pure seminoma. 
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CHEMOTHERAPY IN STAGE III NON-SEMINOMATOUS TUMORS 

Results with multi-drug chemotherapy have improved significantly in 

recent years. 

A number of drugs have activity when used as single agents. 
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A number of combinations based on Actinomycin-0 led to only slight improvement 

in response rate and few complete remissions. 

The combination of Vinblastine, Bleomycin and Cis-platinum introduced 

by Einhorn and Donohue has been a major advance. (References 15 and 16 ) 

Attempts to add Adriamycin, Actinomycin-0 or Cytoxan resulting in reduction 

of the doses of the three initial drugs have not improved results.(Reference 17) 
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PVB Regimen of Einhorn and Donohue00 

(PI DDP 20 mg/m2 as 15 min IV infusion on days 

1-5. q 3 wks for 3 courses 

(VI Vinblastine 0 .2 mg/kg IV days 1 & 2, q 3 wks tor ·5 

(B) Bleomycin 

Reference 28 

courses; then, 0.3 mg/kg IV q 4 wks for 

2 years (decreased 25% in cases of prior 

radiotherapy) 

30 units IV weekly on days 2 , 9, and 16 of 

each DDP course, and with DDP 6 hrs 

after vinblastine; then, weekly tor 12 

weeks (stopped at total dose of 360 

units) 

Reports based on the Einhorn three-drug regimen have demonstrated complete 

response rates of 50 to 80%. 

Recent results with this protocol have suggested that four or five induction 

courses without rna i ntenance therapy results in a 1 01~er incidence of relapse. 

(References 5, 23, 46) 

Patients achieving complete remission have about a 10% relapse rate in two 

years. 

TREATMENT RESULTS IN r1ETASTATIC TESTICULAR TUMORS 

Bosl, et .al, 1980 

Einhorn, et.al, 1979 

Garnick, et. al, 1979 

Samson, et. al, 1979 

References 5, 17, 27, 55 

PTS. in C. R. 
23/28 (82%) 

63/79 (80%) 

23/25 (92%) 

64/126 (51 %) 

RE LAPSES 
1 

7 

0 
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The toxicology and pharmacology of these drugs is of interest, although 

they have relatively limited effectiveness in more commonly occurring tumors. 

Vinblastine (Velban) is a Vinca alkaloid structurally very similar to 

Vincristine. The diverse effect of this drug may be mediated by effects on 

microtubule formation. 

t 

Reference 10 
Microtubules are needed for axonal transport in neurons as well as for 

the formation of mitotic spindles. They are assembled from fibrils which 

in turn are in equilibrium with their tubulin components. Binding sites have 

been identified on tubulin for Vinblastine, which are distinct from a 

colchicine binding site . The formation of Vinblastine-tubulin complexes 

prevents assembly of monomers of tubulin to fibrils and thus shifts the 

equilibrium to favor disaggregation of fibrils. The more labile microtubule 

structures in the cells, such as mitotic spindles, may then disaggregate. 
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Although these findings are likely to explain some of the toxic effects, 

they may not be the reason for the anti-tumor effect. It has been shown that 

cells in S-phase of division, the time of DNA synthesis are more sensitive 

to Vinblastine than cells in M-phase, the stage when mitotic spindles are 

formed, implying a separate effect on DNA synthesis. Inhibition of DNA synthesis 

has been demonstrated, but the mechanism for this has not been determined. 

The dose limiting toxicity in Vinblastine administration is bone marrow 

suppress ion . 

Bleomycin is an antibiotic recovered from a Streptomyces fermentation 

broth. Its activity has been described as that of a pseudo-enzyme. (Reference 43) 

It has endonuclease activity against mammalian DNA, although the Km is lower 

than that of any other known endonuclease. Non-covalent binding of Bleomycin to 

DNA appears to result in deliberation of thymine which is followed by hydrolysis 

of the exposed ribophosphate bond. The production of strand scission correlates 

experimentally with cytotoxicity. 

A, -NH-ICH111-SO-CH1 
~ -HH-ICH1 J1-iq~ 
~ -NH-ICH1JrHHi -HH,: 

"" "• -HH-(CH11;-NH-fCH11&NH1 
.4t aNH-fCH1 1,-~IC~ItirttHCH1 )iNHI 

Chemical structure of bleomycin. The terminal amine moieties of 
bleomycin-A, , ·A!, -8:! , A., and -A.. are given (6). 

Reference 43 
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Reference 43 

The effect of the drug on various tissues appears to correlate with 

differences in drug accumulation and with different levels of an enzyme 

that inactivate the drug. 

The major toxicity of Bleomycin is pulmonary fibrosis. Fatal 

pulmonary fibrosis occurs in 1 to 2% of patients treated, but measurable 

abnormalities in lung function occur in almost all patients. A group of 

patients with testicular tumors studied by Comis showed decreased diffusion 

capacity when treated with more than 60 units of Bleomycin. The Einhorn 

three-drug treatment gives 30 units per week for 12 weeks. The forced 

vital capacity and the forced expiratory volume did not change significantly. 

For patients treated with a constant dose rate, the decrease in diffusion 

capacity was linear. There was little recovery up to 7 months following the 

completion of treatment. 
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This lung injury, even if asymptomatic, may be a significant long term hazard 

of treatment. It is already apparent that it presents an increased risk for 

general anesthesia. These patients have a sensitivity to the development of 

oxygen toxicity. Several cases of fatal adult respiratory distress syndrome 

immediately following surgery have been reported in patients previously 

treated with Bleomycin. 

The chemistry and toxicology of Cis-Diaminedichloroplatinum is unlike 

any other anti-tumor agent, but its mechanism of action is not unique. 

(Reference 51) The compound undergoes electrophilic attack at the 0-6 position 

of guanine ~lith chloride as the leaving group. J. J. Roberts has demonstrated 

that cross-strand linkage can occur, probably guanine to guanine . Other 

bi-functional reattions, such as intrastrand and DNA to protein linkage can 

also be formed. Zwelling, Filipski, and Kohn have shown that it is the formation 

of interstrand cross links that correlates with cytotoxicity. (Reference 63) 
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Tissue distribution studies in dogs showed the highest levels achieved 

in kidney and ovary . (Reference 38 ) The finding of testicular and prostat ic 

atrophy in animals injected for toxicology testing with Cis-platinum led to 

testing for anti-tumor activity against tumors of these tissues. 

The dose limiting toxicity with the use of Cis-platinum is renal injury. 

Hydration ~lith IV fluids and administration of Mannitol during Platinum 

infusion has considerably lowered the incidence of significant renal impairment. 

A recent study by B. J. Kennedy and associates using the Einhorn three-drug 

protocol had only one patient of 28 treated with a persistent elevation of 

creatinine above 2 mg. per deciliter as a result of treatment . (Reference 5 ) 

The use of aminoglycoside antibiotics however, does seem to carry an increased 

risk in these patients and is to be avoided if possible. (Reference ll) 

High frequency hearing loss occurs with Cis-platinum treatment, but is not 

commonly symptomatic. 

A summary of the toxic effects of chemotherapy for metastatic testicular 

tumors with this three-drug regimen is shown: 
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The likelihood of success in treatment with chemotherapy of metastatic 

testicular tumor is related to the size and extent of disease. 
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Minimal pulmonary disease is defined as no lesion larger than 2 em. in 

diameter. 

The favorable results for patients in the categories minimal pulmonary 

disease or marker elevation only are the main data suggesting that Stage I and 

Stage II, Nl and N2, patients need not be given adjuvant chemotherapy. If these 

patients are followed carefully, those who relapse will be in the "minimal disease" 

categories and have a high likelihood of complete remission with chemotherapy. 

This expectation is supported by the studies of Einhorn and Donohue. (Reference 18) 
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Data from Einhorn, Donohue (Reference 18) 

Stage I 

57 patients followed > 1 year, 36 ~ 2 years 

4 relapses, all patients now N.E.D. 

Stage II 

Treatment Group 

A - Adjuvant Actinomycin 

B - Adjuvant P.V.B. X 2 

C - No Adjuvant Treatment 

Stage II 

Group A 

Number 31 

Fo 11 owed 1+ years 31 

Followed 2+ years 31 

Relapses 15 

Presently N.E.D. 30 

Dead 

*Unrelated causes 

B c 

7 24 

7 24 

3 14 

0 7 

7 23 

0 1* 
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In these studies, 118 of 119 patients who were Stage I or Stage II, 

ach ieved no evidence of disease status, either with adjuvant chemotherapy 

or with chemotherapy at the time of recurrence. 

In patients with advanced tumor, complete remission is sometimes 

attainab le by suraical resection of any mass lesions detectable after chemotherapy . 

(References 9, 15, 27) Residual masses are not necessarily malignant tumor. 

Posllnducllon Operation lor Residual 
Disease 

No. Cycles Site of 
PrelrtaiiMfll of Chemo· Residual Pathologic 

Histology lherapy Disease Djagnosis 

Embryonal 4 Relroperi- Teratocar-
carcinoma, tone urn cinema 
yolk-sac tumor Lung Teratoma 

Teratocarcinoma. 4 Lung Necrosis 
seminoma 

Teratocarcinoma 4 Lung Necrosis 
Embryonal 5 Liver Scar 

carcinoma 
Embryonal 6 Retroperi- Embryonal 

carcinoma, toneum carcinoma• 
seminoma 

·Dead. 

Reference 5 

Residual tumor may also be discovered in patients thought to be in complete 

remission who are subjected to retroperitoneal lymphadenectomy. (Reference 27) 

However, in view of the lo~' relapse rate following chemotherapy-induced 

complete remission, it is not yet clear that surgery is necessary in patients 

with no clinically detectable residual masses. (Reference 19 

Surgery for residual lesions adds about another 10% of pat ients presenting 

with metastatic disease to the co~plete remission group. 
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In summary, the approach to patients with testicular tumor depends on 

classification of histologic type and clinical staging employing tumor marker 

measurements. A combination treatment approach using surgery and chemotherapy 

can produce long lasting remissions for non-seminomatous tumors in more than 

90% of Stage I and Stage II tumors and at least 60% of Stage III tumors. 
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