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Purpose: To show successful treatment of testicular cancer in a community-based setting by following established national
guidelines and a multidisciplinary approach that includes postorchiectomy surveillance.

Methods: The Christiana Care Health System Oncology Data Base and records of treating physicians at the Helen F. Graham
Cancer Center were analyzed for patients diagnosed with clinical stages I, II, and III testicular cancer from November 1, 1995,
to January 27, 2005.

Results: Relative survival rates for 136 testicular cancer patients diagnosed and/or treated at the Christiana Care Helen F.
Graham Cancer Center from 1995 to 2005 were 98.5% for stages I and II seminomas and nonseminomas and 92.8% for stage
III disease. Surveillance following orchiectomy was the primary mode of management for 35 of 38 patients (92%) with clinical
stage I nonseminomatous disease. Six of 35 patients (17%) relapsed between 3 and 46 months after initial treatment. Of the 72
patients (85%) with clinical stage I seminomatous disease, 17 (25%) underwent surveillance, and 1 patient, who is still living,
relapsed at 15 months.

Conclusion: We demonstrate that at a National Cancer Institute-selected community cancer center, the survival rate of patients
with testicular cancer is excellent and consistent with SEER-reported rates. Our findings support surveillance as a viable treatment
of clinical stage I germ cell tumors.

Controversy continues over the optimal
treatment of early-stage, nonseminomatous
germ cell testicular cancer (NSGCT). Es-

tablished strategies include surveillance, chemother-
apy, and nerve-sparing retroperitoneal lymph node
dissection (RPLND). A 10-year retrospective study
of 136 testicular cancer patients diagnosed and/or
treated at the Christiana Care Helen F. Graham
Cancer Center shows the benefits of a multidisci-
plinary approach, which combines postsurgery sur-
veillance and adjuvant chemotherapy for NSGCT
without RPLND.

Background
Testicular cancer accounts for 1% of all cancers in
men, diagnosed most commonly between the ages
of 15 and 35. In 2010, the American Cancer
Society estimated 8,480 new cases of testicular
cancer and 350 deaths from this disease in the

United States.1 Although the incidence of testic-
ular cancer is on the rise, it is nearly 100% curable
if found and treated early.

Germ cell tumors of the testis account for 94% of
testicular tumors and are most often defined as either
seminomas or nonseminomas.2 For clinical stages I
and II cancers, treatment starts with inguinal orchi-
ectomy to remove the affected testicle through an
incision in the groin. Seminomas represent roughly
60% of germ cell testicular cancers. National Com-
prehensive Cancer Network (NCCN) guidelines3

state radiation therapy post orchiectomy as a stan-
dard of care for these stage I radiosensitive tumors.
However, surveillance has become an accepted alter-
native to radiation therapy within the past 15 years,
with reported cure rates of 80% for surveillance
alone. Chemotherapy is also a recommended adju-
vant treatment option.

Approximately three quarters of patients who
have NSGCT have clinical stage I disease at diag-
nosis.4 NCCN guidelines for stage I nonseminoma-
tous disease include postorchiectomy surveillance,
chemotherapy with 2 cycles of bleomycin, etoposide,
and platinum (BEP) or nerve-sparing RPLND.3
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Regardless of the approach taken, cure rates are close to
100% for patients with early-stage nonseminomatous germ
cell tumors.4

Retroperitoneal lymph node dissection is one option
for treatment of early-stage nonseminomatous disease. In
this article, we demonstrate that at a National Cancer
Institute-selected community cancer center, the survival
rate of patients with testicular cancer is excellent and
consistent with Surveillance, Epidemiology, and End Re-
sults (SEER)-reported rates.2 As a result, patients, par-
ticularly those with clinical stages I and II nonseminomas,
need not undergo RPLND and its potential side effects.
Furthermore, findings from our study support surveillance
as a viable treatment of seminomas (Table 1).

Scope of study
This was a retrospective study of 136 testicular cancer
patients diagnosed and/or treated at the Christiana Care
Helen F. Graham Cancer Center from 1995 to 2005.

Staging was based on the American Joint Committee on
Cancer (AJCC) Stages.5 Patients were treated according to

established NCCN guidelines3 for
clinical stages I, II, and III semino-
matous or nonseminomatous dis-
ease (Figure 1). Of particular inter-
est are results for patients with
early-stage (clinical stage I), NS-
GCT who were followed post or-
chiectomy with standard surveil-
lance and, in relatively few cases,
were given adjuvant chemotherapy.
Among this group, the 5-year rela-
tive survival rate was 95.2%. One
patient, who had clinical stage I
nonseminomatous disease, was
treated with RPLND.

Methods
Data from the tumor registry at Christiana Care Health
System and private office records of treating physicians at
the Helen F. Graham Cancer Center were analyzed for
136 men diagnosed with clinical stages I, II, and III
testicular cancer from November 1, 1995, to January 27,
2005. All patients presented during this time period are
reported.

We used a Microsoft Excel spreadsheet to compile rele-
vant data, such as germ cell tumor type, age at initial pre-
sentation, stage at initial presentation, treatment, time to
disease relapse, whether the patient was living or deceased,
and duration of life after diagnosis. The study was performed
with investigational review board (IRB) approval and in a
blinded manner with respect to patient identity. All patient
identifiers were kept confidential, and no single patient could
be identified from the data. Survival rates were calculated
from the Christiana Care Oncology Data Base using Rocky
Mountain Software. Decisions concerning treatment were
made with multidisciplinary input from medical and radia-
tion oncologists and urologists as part of a tumor board.

Results
In our study, 85 of 136 patients (63%) were diagnosed
with seminomatous germ cell tumors (SGCTs); 72 of 85
(85%) had clinical stage I disease. Surveillance was em-
ployed in 17 patients (25%) with clinical stage I semino-
matous disease, and 1 patient, who is still living, relapsed
at 15 months. These findings are in contrast to relapse
rates reported from 6% to 24% in some studies and
disease recurrence reported from 12 to 18 months to as
late as 10 years.4 In our study, 74% of clinical stage I and
67% of clinical stage II patients with seminomas under-
went radiation therapy. Among this group, only one
patient with clinical stage IIB disease relapsed following
radiation therapy, and this patient is still alive.

FIGURE 1 The number of patients by stage of seminomatous and
nonseminomatous testicular cancer treated and or diagnosed at
Christiana Care Health System from 1995 to 2005. Source: Chris-
tiana Care Health System Oncology Data Base. (Staging uses the
American Joint Committee on Cancer [AJCC] stages.)

TABLE 1 Summary of treatments for seminomatous germ cell tumors

AJCC
stage

Treatment
(No. of patients)

No. of patients
alive at 5 years

No. of patients
lost to follow-
up (months)

No. of patients
who died with

disease

I Surveillance (17) 16 1 (59) 0

I Radiation therapy (54) 51 3 (3, 58, 59) 0

I Chemotherapy (1) 1 0 0

II Radiation therapy (6) 6 0 0

II Chemotherapy (3) 3 0 0

III Chemotherapy (4) 4 0 0
AJCC � American Joint Committee on Cancer
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NCCN guidelines include che-
motherapy with carboplatin as an
option for clinical stage I
SGCTs.3 In our study, one patient
with clinical stage I seminomatous
disease underwent adjuvant che-
motherapy with carboplatin, with
no disease recurrence during the
study period. Of the patients with
clinical stage II disease, 6 of 9 pa-
tients (67%) were treated with ra-
diation therapy, and the remain-
ing 3 patients (33%) received
chemotherapy consisting of 3 cy-
cles of BEP, as recommended by
the NCCN. None of these pa-
tients experienced recurrence of disease. The 5-year sur-
vival rate was 98.5% for clinical stages I and II seminomas
and nonseminomas and 92.8% for clinical stage III
disease.

Patients ranged in age from 17 to 77 years, with a
median age of 35. At the 5-year point, 123 patients
were alive and disease free; 9 were lost to follow-up. A
total of 4 patients died during the study. Two died with
testicular cancer, and none died of testicular cancer or
its treatment.

Surveillance
As in other studies reported in the literature, most of the
NSGCT patients in our study were diagnosed with clin-
ical stage I disease (38 of 52 patients, 75%; Table 2).
Surveillance following orchiectomy was the primary mode
of management for 35 of 38 patients (92%). The relapse
rate for observed patients was 17% (6 of 35 patients),
ranging from 3 to 46 months after initial treatment.

The NCCN guidelines include surveillance as an op-
tion for compliant patients with stage IA nonseminomas.3

Of the 35 patients who underwent surveillance in our
study, 31 were diagnosed with clinical stage IA disease.
One patient from this group died disease free at 17
months. Surveillance was employed in four patients with
clinical stage IB disease. Among this group, one patient
relapsed and died with disease at 26 months.

Retroperitoneal lymph node dissection
One patient with clinical stage IB disease diagnosed with
embryonal carcinoma underwent successful RPLND.
Two commonly reported risk factors for occult metastases
are lymphovascular invasion and embryonal carcinoma.
Reported rates of relapse for patients with embryonal
carcinoma predominance are between 30% and 80%.4 If
the germ cell tumor is pure embryonal carcinoma, as was

the case for this patient, the risk for relapse is theoretically
higher.

Adjuvant chemotherapy
Recommended chemotherapy post orchiectomy instead
of nerve-sparing RPLND is 2 cycles of BEP for patients
with clinical stage I disease. In our study, 3 of 38 patients
(8%) with NSGCT clinical stage I received adjuvant che-
motherapy; one patient relapsed at 7 months but was still
living 5 years after the study.

Clinical stage II treatment
NCCN guidelines recommend treatment with RPLND or
chemotherapy for clinical stage II nonseminomatous disease
(defined as having possible elevated tumor markers with
regional lymph node involvement).3 Chemotherapy consists
of 3 cycles of BEP or 4 cycles of EP (etoposide/cisplatin). In
our study, 3 of 51 patients (6%) with NSGCT had clinical
stage II disease, and 2 were treated with chemotherapy.
One patient from this group underwent successful
RPLND. No patients from this group relapsed or died
from their disease.

Clinical stage III treatment
Ten patients with NSGCT had clinical stage III disease.
All received chemotherapy. Nine are still living, and one
patient died with the disease.

Five-year survival rates
The 5-year survival rates in our study are consistent with
reported rates for early-stage testicular cancer. The Chris-
tiana Care Health System Oncology Data Base shows the
following 5-year survival rates for seminomas: clinical
stage I, 100%; clinical stage II, 100%; clinical stage III,
100%; clinical stages I–III combined, 100%. For non-
seminomas, the following 5-year survival rates were
shown: clinical stage I, 92.1% (8.6%); clinical stage II,
100%; clinical stage III, 90% (18.6%); clinical stages I–III

TABLE 2 Summary of treatments for nonseminomatous germ cell tumors

AJCC
stage

Treatment
(No. of patients)

No. of patients alive
at 5 years

No. of patients lost
to follow up

(months)

No. of patients who
died with disease

(months)

I1 Surveillance (35) 30 2 (2, 2) 1 (26)

I Chemotherapy (2) 2 0 0

I RPLND (1) 1 0 0

II Chemotherapy (2) 2 0 0

II RPLND (1) 1 0 0

III Chemotherapy (10) 8 1 (46) 1 (41)
RPLND � retroperitoneal lymph node dissection
1 One patient died at 41 months without disease. One patient died at 17 months without disease
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combined, 92.2% (7.4%). The median follow-up is 9.3
years, with an interquartile range of between 7.1 and 11.7
years.

Discussion
Is surveillance a viable option for seminomas?
Our findings support surveillance as a viable treatment for
clinical stage I germ cell tumors. However, given the
excellent outcomes (recurrence rates of between 3% and
4%), it remains likely that most patients with early-stage
SGCTs will be treated up front with radiation therapy.6

Nevertheless, long-term risks such as secondary malig-
nancies remain a concern, as do more immediate side
effects such as nausea, fatigue, and diarrhea. Nor can we
ignore the financial burden of recurrent disease.6,7 In our
study, most of the patients with early-stage SGCT (70%)
were treated successfully with radiation therapy and had a
low recurrence rate (2%).

In the past 20 years, postorchiectomy surveillance has
become another widely practiced treatment option for
clinical stage I seminomas. Notable are the 80% to 85% of
patients with seminomas who are cured with orchiectomy
alone and who need not be subjected to overtreatment
with radiation.6

The recurrence rate with surveillance for clinical stage
I seminomas is reported to be as high as 21%.4 In our
study, the recurrence rate was substantially lower (5%) for
patients with clinical stage I disease undergoing surveil-
lance. Interestingly, when surveillance is employed as a
management option, de Wit and Fizazi expressed concern
for late-term relapse beyond 5 years.6 However, in our
study, only one patient who underwent surveillance re-
lapsed at 15 months, and that patient was still living at 10
years post study.

When is RPLND a better option for nonseminomas?
The majority of patients with clinical stage I NSGCT are
cured with orchiectomy alone. However. 25% to 30% of
patients with early-stage nonseminomas will have occult
metastases and will relapse in the absence of additional
treatment.4,6,8 Currently, these patients are being man-
aged by either surveillance or nerve-sparing RPLND.
Results from prospective randomized trials comparing
RPLND and surveillance alone for treatment of clinical
stage I NSGCT are as yet unavailable, but studies by
Foster and others around the world have shown that the
chance for cure is essentially the same—99%—with either
method of management.9

Arguments in favor of nerve-sparing RPLND seem to
offer the advantage of more accurate staging for this group,
potentially sparing them the toxicities of drug overtreatment
or the psychological burden of surveillance. Of equal concern

is the higher probability of understaged patients requiring
postchemotherapy RPLND, a procedure with higher mor-
bidity than primary RPLND. Although complications as-
sociated with RPLND are relatively infrequent when per-
formed by experienced surgeons, mean hospital stays of 2.8
days and problems such as anejaculation, small bowel ob-
struction, ventral hernia, and chylous ascites cannot be
discounted.10

Successful chemotherapy to treat advanced disease has led
to its use as adjuvant therapy for earlier stage germ cell
tumors to improve outcomes. The use of adjuvant chemo-
therapy for clinical stage I nonseminomas was evaluated in a
study by Albers et al, who compared RPLND with 1 course
of BEP for those with stage I nonseminomas.11 After a
median follow-up of 4.7 years, 2 recurrences were observed
in the chemotherapy group versus 15 in those that had
undergone RPLND.11

From the results of this study, it would be safe to say
that for high-risk patients who are candidates for adjuvant
treatment, chemotherapy is an option. In our study, three
patients (8%) with clinical stage I NSGCT received ad-
juvant chemotherapy. Among patients with clinical stage
II disease, two of three were treated with primary che-
motherapy, with no recurrence or death in this group
during the study period.

In support of surveillance, there is evidence to suggest
that the majority of patients with clinical stage I NSGCT
(65% to 70%) would be overtreated if subjected to more
than surveillance alone.4,6,8 Furthermore, in their review
of RPLND, Jacobsen et al noted that 70% to 75% of
patients with clinical stage I disease have no evidence of
tumor involvement of retroperitoneal lymph nodes after
undergoing staging through RPLND. Of these patients,
the authors submit that 90% will never experience a re-
lapse of their disease.10 Thus, it can be argued that sur-
veillance would spare the majority of patients with clinical
stage I NSGCT unnecessary abdominal surgery and
chemotherapy.

In their study of Swedish and Norwegian patients with
clinical stage I NSGCT (the SWENOTECA project),
Tandstad et al demonstrated that a risk-adapted approach
in patients with clinical stage I nonseminomatous disease
is an effective strategy.12 It has been argued that lympho-
vascular tumor invasion is a prognostic indicator of po-
tential relapse.4

The SWENOTECA study divided patients into two
groups: those with evidence of vascular tumor invasion
post orchiectomy and those with no evidence of vascular
tumor invasion. Patients without vascular tumor invasion
were managed by either surveillance or 1 course of adju-
vant chemotherapy with cisplatin, vinblastine, and bleo-
mycin (CVB). Patients with evidence of vascular tumor
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invasion were managed by either surveillance or 2 courses
of CVB.

Results showed that more than 85% of patients without
vascular tumor invasion were successfully managed by sur-
veillance alone. In addition, approximately 50% of the pa-
tients with vascular tumor invasion also were successfully
managed with surveillance alone.12 As Nichols and Koll-
mannsberger succinctly concluded about this trial—the
world’s largest combined study of primary nonsurgical man-
agement of clinical stage I testicular nonseminomas—fewer
than 5% of patients underwent RPLND without a high
incidence of late relapse, unmanageable teratoma, or any
cancer-related death.13

With surveillance, early-stage NSGCT remains a
highly curable disease, provided patients have strict fol-
low-up so that relapses can be treated in a timely manner.
Perhaps the successful outcomes experienced by patients
in our study who underwent surveillance post orchiec-
tomy can be attributed in part to the multidisciplinary
approach to treatment and patient care at the Christiana
Care Helen F. Graham Cancer Center. As a National
Cancer Institute community cancer center, our unique
model of care delivered in the setting of multidisciplinary
disease centers is most pertinent to this discussion. This
model brings specialists from every related discipline to-
gether with patients and family members in a team ap-
proach to treatment, which promotes and facilitates
compliance.

Conclusion
Our study supports the successful implementation of
NCCN guidelines in the treatment of testicular cancer in
a community-based setting. The predominance of posi-
tive outcomes across a 10-year period confirms the rele-
vance of current guidelines for treating both seminoma-
tous and nonseminomatous testicular cancers diagnosed
among an unselected, nonexclusive, and diverse commu-
nity of patients. The study shows that at a National
Cancer Institute-selected community cancer center, the
survival rate of patients with testicular cancer is excellent
and consistent with SEER-reported rates. Our findings
also support surveillance as a viable treatment for clinical

stage I germ cell tumors. Future, similar studies have
much to contribute to the continuing evolution of best
practices in cancer medicine and their implementation
and evaluation among community hospital populations.
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