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ABSTRACT

BACKGROUND:
Abdominopelvic computer tomography (CT) is widely used in the follow up of seminoma
patients after radical orchidectomy. The aim of this study is to evaluate the clinical utility of

abdominopelvic computer tomography in the follow-up of patients with Stage | seminoma.

METHODS:
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The pathological reports of all patients that have undergone radical orchidectomy in our
tertiary referral center between January 2002 and January 2018 have been retrospectively
reviewed. All patients with Stage | seminoma and negative serum tumor markers after
radical orchidectomy were included. Patients with follow-up shorter than 12 months were
excluded. Surveillance records of every patient were reviewed with particular regard to

abdominopelvic imaging.

RESULTS:

Of the 133 patients who have undergone radical orchidectomy in our center, 55 had stage |
pure seminoma with normal levels of serum tumor markers after surgery. Two patients were
excluded as the follow-up was inadequate. Mean follow-up was 63,2 months (IQR: 30-73).
The results of 211 abdominopelvic CTs performed as part of the follow up were reviewed.
Two (3,7%) patients developed recurrence; one consisted of a scrotal lump and was
diagnosed with ultrasonography (US) while the second appeared as paraaortic nodal
metastasis and was diagnosed with abdominopelvic CT. The recurrence was successfully
treated in both patients. A single abdominopelvic CT was useful for the detection of
recurrent disease in our entire study population. No cancer specific death has been reported
in the study population.

CONCLUSIONS:

Follow-up schedules for stage | seminoma exposes patients to potential risks of radiation-
induced tumors, emotional distress and represent a significant burden for the healthcare
system. The current series suggests that a better risk adapted patient-tailored follow-up

program is needed in order to avoid unnecessary investigations.
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TEXT

Introduction

Testicular cancer represents 1% of all male neoplasms with an estimated incidence of three
to ten new cases every year per 100,000 men in the Western World. Around 90-95% of testis
neoplasms are germ cell tumors and about 50% of these are seminomas 2. Large
population-based studies show that Stage | accounts for 75-80% of all seminomas 3. As
stated in the 2009 TNM edition, Stage | comprehends locally confined and locally advanced
tumors, with or without elevation of serum testicular tumor markers and without nodal
involvement and distant metastasis #. According to European Association of Urology (EAU)
guidelines, all patients surgically treated for Stage | pure seminoma should routinely undergo
physical examination, tumor markers assessment and abdominopelvic Computer
Tomography (CT) scans on regular set intervals in order to early detect recurrences.
Regarding abdominal imaging, practice guidelines recommend repeating abdominopelvic
CT scans every six months for the first 2 years after surgery and then, if all investigations
fail to demonstrate any recurrence, at 36 and 60 months °. Patients with organ confined pure
seminoma are generally young men with good prognosis and long-life expectancy, as
relapses are rare in this category 8. Surveillance is mandatory, but schedules currently
proposed by practice guidelines are based on low level evidence where the benefits of very
strict follow-up in all patients with Stage | pure seminoma has not been clearly
demonstrated. In this scenario, the risks related to ionizing radiation exposure in patients
undergoing repeated CT scans represent a clinical concern and may well outweigh the
benefits.

Currently recommended follow up schedules including 6 monthly abdominopelvic CT scans
for Stage | seminoma could potentially expose patients with long life expectancy to
unnecessary radiation exposure without any demonstrated clear benefit in terms of

recurrence detection and overall survival.
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Aim of the current study is to evaluate the clinical utility of abdominopelvic CT during
follow-up of patients that have previously undergone radical orchidectomy for Stage | pure

seminoma in our tertiary referral center.

Materials and methods

The present study has been conducted in accordance with the ethical standards of the
Helsinki declaration and its later amendments. Local Ethical Committee approval was not
required due to the retrospective design of this study and to the fact that procedures were
performed according to internal policies and international guidelines recommendations. All
patients enrolled were provided with an informed consent and all data were managed
anonymously. This article does not contain any studies with animals performed by any of the

authors.

The histopathology of all patients that have undergone radical orchidectomy between
January 2002 and January 2018 in our tertiary referral hospital was retrospectively reviewed.
All Stage I pure seminomas with postoperative normal level of a-fetoprotein (AFP), human
chorionic gonadotropin (HCG), and lactate dehydrogenase (LDH) were included in the
study. Patients with postoperative follow-up shorter than 12 months were excluded from this
series. All clinical notes were retrospectively reviewed with particular emphasis to the
reason of referral, pathological features as presence of germ cell neoplasia in situ (GCNIS),
rete testis, epididymis, tunica vaginalis and spermatic cord invasion, pre and post-operative
clinical examination, serum tumor markers and finally chest and abdominopelvic imaging.
Histopathology was assessed by our dedicated uro-pathologist team. Follow-up protocol in
our Institution was in line with contemporary recommendations and included periodic
clinical evaluation and assessment of serum tumors markers levels every 3 months for the
first 2 years and annually thereafter. An abdominopelvic CT scan was carried out every 6 or
12 months for the first 2 years and then annually. The presence of lung secondary lesions
was ruled out with a chest CT scan or with plane X Ray based on clinical decision. Every
single abdominopelvic CT, chest CT and chest X-ray were evaluated to specifically assess
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the utility of all abdominopelvic imaging performed for oncological follow-up purpose in
this cohort of patients. Adjuvant treatments, recurrences and salvage treatment, cancer
related mortality and overall mortality were also evaluated. Statistical analysis was
performed with IBM ® SPSS Statistics ® 24.0 version.

Results

Overall, 133 orchiectomies for suspected testis malignancies were performed. Sixty-six cases
were classified as pure seminoma at histopathology and 55 of these were stage | with normal
levels of serum tumor markers after radical orchidectomy. Two patients were excluded
because their follow-up was shorter than 12 months. The remaining 53 patients (96.36%)
were enrolled into the study. Patient characteristics and histopathology are shown in Table 1.
Mean age at the time of surgery was 37,53 years (Interquartile Range IQR=31-44). Forty-six
(86,8%) cases were Stage IA and 7 (13,2%) were Stage IB seminoma. Diagnosis of testis
neoplasm was made after the detection of a scrotal lump at self-examination in 29 (54,71%)
patients. Malignancy was identified following investigations for scrotal pain in 9 (16,98%)
and for infertility in 3 (5,66%). Malignancy was incidentally found in 4 (7,55%). Data about
testis tumor presentation were not available in the remaining 8 (15,1%) patients (Figure 1).
Tumor was found in the left testis in 56,6% of patients and in the right one in the remainder.
One patient who had previously undergone left radical orchidectomy at the age of 33 years
for a Stage | pure seminoma underwent right radical orchidectomy for a metachronous Stage
| seminoma at the age of 45. Given the history of this particular patient, the seminoma of the
right testis was not considered as a recurrence but as a metachronous tumor. TNM
pathological stage was pT1 in 45 (84,9%) patients pT2 in 6 (11,32%) and pT3 in 2 (3,77 %).
Tumor diameter was greater than 4 cm in 21 patients (39.6%). Rete testis invasion was
detected in 6 cases (10.9%). One patient with pTla pure seminoma presented a multifocal
neoplasm in the testis parenchyma. GCNIS was documented in 45 (84,9%) orchidectomy
specimens. Fourteen patients received adjuvant chemotherapy, 11 adjuvant radiotherapy and

28 patients underwent active surveillance. Mean follow-up was 63,2 months (IQR: 30-73).
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From the review of the clinical notes it appeared that a total of 211 abdominopelvic CT
scans, 111 chest CT scans and 226 chest x-rays were performed on the entire cohort for
oncologic surveillance. Mean cumulative exposure to ionizing radiation due only to
abdominopelvic CT was 62,47 mSv (+/- 10%) during the whole follow up period.

During the study period 2 (3,77%) recurrences were detected (patient 1 and patient 2).
Patient 1 was a 35 years old man with previous history of undescended testis. In 2012 he had
undergone right radical orchidectomy after ultrasonographic finding of a testicular mass.
Preoperative serum tumor markers (HCG and LDH) were above the normal range. No signs
of metastasis were reported at staging abdominopelvic and chest CT scans. Histopathology
revealed a pT1, multifocal seminoma with 2 tumors, the larger measuring 3 cm in diameter,
and presence of GCNIS. Serum tumor markers returned in the normal range 1 month after
surgery. Twenty-two months later an abdominopelvic CT scan revealed enlarged para-aortic
nodes compatible with recurrence. Rise of serum tumor markers was also detected. The
patient remains tumor free 52 months after completing his cycles of chemotherapy.

Patient 2 had undergone radical orchiectomy at the age of 43 years after ultrasonographic
finding of a left testicular mass 10 cm in diameter. LDH was elevated while AFP and HCG
were in the normal range. Preoperative chest x-ray and abdominopelvic CT scan failed to
demonstrate any secondary lesion; histopathology demonstrated a pT3 seminoma with
massive necrotic component, involvement of the intercrural fascia and lymphatic invasion in
the proximal tract of the spermatic cord. Three months later, a new left scrotal lump, which
proved to be a seminoma, was surgically removed and the patient subsequently underwent
adjuvant radiotherapy. The patient remains disease-free 25 months after completing the
adjuvant radiotherapy.

No seminoma related deaths were reported in the cohort. One patient died due to a Non-
Hodgkin lymphoma 5 years after his radical orchidectomy. The 52 remaining patients of this

study were alive and disease free at the last follow-up.

Discussion

The main finding of the current study is that only 0,47% of all abdominopelvic CT scans
performed has been useful to identify retroperitoneal relapse. Given this result, it appears

that abdominopelvic surveillance has not been beneficial in 99,55% of all patients. Previous
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studies demonstrated that relapses of Stage | seminoma can be effectively treated with
disease free survival rates higher than 90% at 10 years after salvage therapy ’. Given this
well-established evidence, utility of relapse diagnosis is unquestionable and surveillance of
patients in this category is mandatory. The goal of follow-up programs proposed by
internationals guidelines is to identify asymptomatic relapses in an early and oligometastatic
stage in order to maximize the chances of success while minimizing the aggressiveness of
treatments °. It is also well established that most of seminoma relapses occur within the first
2 years after the initial radical orchidectomy and therefore a very strict follow-up during this
period is recommended 8 However, evidences sustaining clinical benefits of present
surveillance schedules for patients with Stage | pure seminoma are poor °. Remarkably,
Stage | encompasses a wide range of malignancies, from small masses confined to the testis
that don’t involve the tunica albuginea or the rete testis, to large tumors that invade the
scrotum 4. Heterogeneity of the neoplasms that are currently classified as Stage | testicular
seminomas is a possible explanation for the difference in the recurrence rates reported in
various studies. It is reasonable that follow-up programs could be tailored according to a
more precise estimation of relapse risks. Previous studies tried to identify predictors of
recurrence. In a population of 1118 patients with Stage | seminoma, Tandstad et al reported a
recurrences rate of 6,7% at mean follow-up of 5,6 years. Stromal invasion of the rete testis
and tumor diameter >4cm were identified as independent risk factors for recurrence. In the
subgroup without risk factors the recurrence rate was 4.0% for patients managed by
surveillance alone and 2.2% for patients that underwent adjuvant chemotherapy with
carboplatin. In patients with one or two risk factors the recurrence rate was 15.5% in the
subgroup managed by surveillance only and 9.3% in those managed with adjuvant
carboplatin °. Similarly, Warde et al in 2002 identified dimension >4cm and rete testis
invasion as independent risk factors of recurrence. These Authors found that 5 years
recurrence rate was 13% for tumors <4cm and 24% for tumors >4cm. Recurrence rates in
patients with and without rete testis invasion were respectively 14% and 24% **. So far, the
recurrences rate of Stage | seminoma is not well established and is generally higher in older
studies. Recently Tyrrell et al presented a series of 501 patients with Stage | pure seminoma.
In their series, relapses occurred in 6,2% of patients who received adjuvant treatment and in
6,1% of the patients in the surveillance group 8. Data on the precise location of recurrences
are lacking in many studies. Considering that some relapses are diagnosed by clinical

examination, scrotal ultrasound or following the elevation of serum tumors markers, it is
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reasonable to affirm that abdominopelvic CT scan is not useful for the diagnosis of all
relapses. Considering that less than 10% of patients treated for Stage | seminoma do relapse,
it seems that 90% of patients in this category at least undergo 4 useless abdominopelvic CT
in the first 2 years after radical orchidectomy. In the current series, 1 recurrence occurred
into the scrotum and has been diagnosed during physical examination. Given the young age
of men diagnosed with testis cancer and their long-life expectancy the risk connected to
ionizing radiation exposition due to radiologic surveillance represents a clinical concern.
This is because the range of radiation dose administered for an abdominal CT scan is about
15 millisieverts (mSv) in adult and the evidence derived from epidemiologic studies shows
that radiation dose in the range between 30 to 90 mSv increases the risk of radiation induced
tumors 2. Other Authors showed that a single abdominal CT performed in 20-year-old man
leads to a radiation-induced cancer in 1 on 660 cases 3. Moreover, repeated CT scans could
determine an increase of cumulative risk of developing a radiation-induced malignancy. In
the current series, more than 99% of all the CT scans performed for surveillance purpose
were unnecessary and therefore we are questioning the real utility of recommending 4
abdominopelvic CT during the first 24 months after radical orchidectomy to all patients with
Stage | seminoma. The current series suggests that the current follow up protocol for patients
with stage | seminoma may be excessive. This concept has been already previously
highlighted by various Authors. In particular, Lehnich et al. showed a diffuse concern
among physicians regarding secondary malignancies due to follow up related radiation
exposure. This fact led, in combination with unfamiliarity of physicians with guidelines, to
an underuse of CT scans not compensated by alternative imaging modalities 4. Other
Authors instead demonstrated an equal underuse and overuse of CT scan, with the risk of
missing a relapse in the first case and of unnecessary and potentially detrimental radiation
exposure in the second®®. We believe that surveillance is mandatory but probably follow-up
programs could be tailored to reduce the risks connected to the ionizing radiation exposition.
In an attempt to reduce ionizing radiation exposure during follow up, magnetic resonance
(MRI) could be used instead of CT, as stated in 2018 by ESMO Consensus Conference on
testicular germ cell cancer 6. Although in the hands of an expert sonographer testicular
ultrasound (US) might also be alternated to CT scans to screen the retro-peritoneum during
follow-up in order to minimize radiation exposure, especially in patients with no risk factors,
at the time US is not recommended as assessment tool of regional lymph nodes since CT

and, in experienced centers, MRI remain the primary modality used to monitor testicular
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seminoma ’. Psychological aspects should also be considered in the management of these
patients. Previous studies showed that men treated for testis cancers experience mild
psychological distress and impaired quality of life 8. Since strict follow-up with invasive
examinations could worsen the psychological distress, tailoring surveillance program could
reduce this source of anxiety. Since primary chest recurrences are almost absent in patient
with stage | seminoma and since reliable serum tumor markers and in proper cases CT scan
can early detect chest recurrences'®, chest surveillance for patients in this category is not
routinely recommended by guidelines >, In our analysis no chest X-ray and chest CT has
been useful to detect relapse. The main limitations of the present study came from the
retrospective design and the small number of patients enrolled as consequence of the
inclusion criteria: a wider cohort, possibly in a multicentre trial context, is needed to draw
more solid conclusions. Strengths of the present study are the long duration of mean follow-
up, the very low rate of drop (3,77%) and the large number of abdominopelvic CT scans

analyzed.

Conclusions

Stage | accounts for the most of the patients diagnosed with seminoma. Surveillance is
mandatory, but common follow-up schedules expose patients to life-long risks connected
with ionizing radiations. Although the results of this study should be interpreted with caution
due to its retrospective nature and the small number of patients enrolled, it clearly suggests
that current follow-up schedules may represent a significant overtreatment and support the
need of designing new follow-up programs based on actual risk of recurrence in order to

avoid unnecessary exams.
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Table |.— Patients preoperative and pathological characteristics

Characteristics No %
Age (mean)
<35 25 47
>35 28 53
Pre-orchiectomy
serum hCG?
Elevated 14 26,4
Not elevated 39 73,6
Pre-orchiectomy
serum AFP?
Elevated 0 0
Not elevated 53 100
Pre-orchiectomy
serum LDH?3
Elevated 6 11,3
Normal 47 88,7
Dimension
<4cm 32 60
>4cm 21 39.6
Rete testis invasion
Presence 6 11
Absence 47 89
pT
pT1 45 85
pT2 6 11,3
pT3 2 37
pT4 0 0
Stage
Stage IA 46 86,8
Stage 1B 7 13,2
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hCG: human chorionic gonadotropin, AFP? Alpha-fetoprotein,  LDH3: Lactate
dehydrogenase

TITLES OF FIGURES

Figure 1.— Clinical presentations of testis cancer
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Clinical Presentations of the testis cancer
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