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Primary germ cell tumors (GCTs) of the testis arising by the malignant transformation of primordial germ cells constitute 95% of all
testicular neoplasms. Infrequently, GCTs arise from an extragonadal
site, including the mediastinum, retroperitoneum, and, very rarely, the
pineal gland. This disease is notable for the young age of the afflicted
patients, the totipotent capacity for differentiation of the tumor cells,
and its curability; approximately 95% of newly diagnosed patients are
cured. Experience in the management of GCTs leads to improved
outcome.

PART 7

INCIDENCE AND EPIDEMIOLOGY
The incidence of testicular GCT is now approximately 8000
cases annually in the United States, resulting in nearly 400
deaths. The tumor occurs most frequently in men between the
ages of 20 and 40 years. A testicular mass in a male ≥50 years should
be regarded as a lymphoma until proved otherwise. GCT is at least four
to five times more common in white than in African-American males,
and a higher incidence has been observed in Scandinavia and New
Zealand than in the United States.

Oncology and Hematology

ETIOLOGY AND GENETICS
Cryptorchidism is associated with a several-fold higher risk of GCT.
Abdominal cryptorchid testes are at a higher risk than inguinal cryptorchid testes. Orchiopexy should be performed before puberty, if
possible. Early orchiopexy reduces the risk of GCT and improves the
ability to save the testis. An abdominal cryptorchid testis that cannot
be brought into the scrotum should be removed. Approximately 2% of
men with GCTs of one testis will develop a primary tumor in the other
testis. Testicular feminization syndromes and family history increase
the risk of testicular GCT, and Klinefelter’s syndrome is associated
with mediastinal GCT.
An isochromosome of the short arm of chromosome 12 [i(12p)] is
pathognomonic for GCT. Excess 12p copy number, either in the form
of i(12p) or as increased 12p on aberrantly banded marker chromosomes, occurs in nearly all GCTs, but the gene(s) on 12p involved in
the pathogenesis are not yet defined.
CLINICAL PRESENTATION
A painless testicular mass is pathognomonic for a testicular malignancy. More commonly, patients present with testicular discomfort
or swelling suggestive of epididymitis and/or orchitis. In this circumstance, a trial of antibiotics is reasonable. However, if symptoms persist
or a residual abnormality remains, then testicular ultrasound examination is indicated.
Ultrasound of the testis is indicated whenever a testicular malignancy is considered and for persistent or painful testicular swelling.
If a testicular mass is detected, a radical inguinal orchiectomy should
be performed. Because the testis develops from the gonadal ridge, its
blood supply and lymphatic drainage originate in the abdomen and
descend with the testis into the scrotum. An inguinal approach is
taken to avoid breaching anatomic barriers and permitting additional
pathways of spread.
Back pain from retroperitoneal metastases is common and must be
distinguished from musculoskeletal pain. Dyspnea from pulmonary
metastases occurs infrequently. Patients with increased serum levels of
human chorionic gonadotropin (hCG) may present with gynecomastia. A delay in diagnosis is associated with a more advanced stage and
possibly worse survival.
The staging evaluation for GCT includes a determination of serum
levels of α fetoprotein (AFP), hCG, and lactate dehydrogenase (LDH).
After orchiectomy, a computed tomography (CT) scan of the chest,
abdomen, and pelvis is generally performed. Stage I disease is limited
to the testis, epididymis, or spermatic cord. Stage II disease is limited

HPIM19_Part07(A)_p0467-p0619.indd 588

to retroperitoneal (regional) lymph nodes. Stage III disease is disease
outside the retroperitoneum, involving supradiaphragmatic nodal sites
or viscera. The staging may be “clinical”—defined solely by physical
examination, blood marker evaluation, and radiographs—or “pathologic”—defined by an operative procedure.
The regional draining lymph nodes for the testis are in the retroperitoneum, and the vascular supply originates from the great vessels
(for the right testis) or the renal vessels (for the left testis). As a result,
the lymph nodes that are involved first by a right testicular tumor
are the interaortocaval lymph nodes just below the renal vessels. For
a left testicular tumor, the first involved lymph nodes are lateral to
the aorta (para-aortic) and below the left renal vessels. In both cases,
further retroperitoneal nodal spread is inferior, contralateral, and, less
commonly, above the renal hilum. Lymphatic involvement can extend
cephalad to the retrocrural, posterior mediastinal, and supraclavicular
lymph nodes. Treatment is determined by tumor histology (seminoma
versus nonseminoma) and clinical stage (Fig. 116-1).
PATHOLOGY
GCTs are divided into nonseminoma and seminoma subtypes.
Nonseminomatous GCTs are most frequent in the third decade of
life and can display the full spectrum of embryonic and adult cellular
differentiation. This entity comprises four histologies: embryonal
carcinoma, teratoma, choriocarcinoma, and endodermal sinus (yolk
sac) tumor. Choriocarcinoma, consisting of both cytotrophoblasts and
syncytiotrophoblasts, represents malignant trophoblastic differentiation and is invariably associated with secretion of hCG. Endodermal
sinus tumor is the malignant counterpart of the fetal yolk sac and is
associated with secretion of AFP. Pure embryonal carcinoma may
secrete AFP or hCG, or both; this pattern is biochemical evidence of
differentiation. Teratoma is composed of somatic cell types derived
from two or more germ layers (ectoderm, mesoderm, or endoderm).
Each of these histologies may be present alone or in combination with
others. Nonseminomatous GCTs tend to metastasize early to sites
such as the retroperitoneal lymph nodes and lung parenchyma. Sixty
percent of patients present with disease limited to the testis (stage I),
20% with retroperitoneal metastases (stage II), and 20% with more
extensive supradiaphragmatic nodal or visceral metastases (stage III).
Seminoma represents approximately 50% of all GCTs, has a median
age in the fourth decade, and generally follows a more indolent clinical
course. Eighty percent of patients present with stage I disease, approximately 10% with stage II disease, and 10% with stage III disease; lung
or other visceral metastases are rare. When a tumor contains both
seminoma and nonseminoma components, patient management is
directed by the more aggressive nonseminoma component.
TUMOR MARKERS
Careful monitoring of the serum tumor markers AFP and hCG is
essential in the management of patients with GCT, because these
markers are important for diagnosis, as prognostic indicators, in
monitoring treatment response, and in the early detection of relapse.
Approximately 70% of patients presenting with disseminated nonseminomatous GCT have increased serum concentrations of AFP and/or
hCG. Although hCG concentrations may be increased in patients with
either nonseminoma or seminoma histology, the AFP concentration
is increased only in patients with nonseminoma. The presence of an
increased AFP level in a patient whose tumor shows only seminoma
indicates that an occult nonseminomatous component exists, and the
patient should be treated for nonseminomatous GCT. LDH levels are
less specific than AFP or hCG but are increased in 50–60% patients
with metastatic nonseminoma and in up to 80% of patients with
advanced seminoma.
AFP, hCG, and LDH levels should be determined before and after
orchiectomy. Increased serum AFP and hCG concentrations decay
according to first-order kinetics; the half-life is 24–36 h for hCG and
5–7 days for AFP. AFP and hCG should be assayed serially during and
after treatment. The reappearance of hCG and/or AFP or the failure
of these markers to decline according to the predicted half-life is an
indicator of persistent or recurrent tumor.
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