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Abstract

The aim of the present study is to analyse fa-
te and survival in patients with pure testicular te-
ratoma (PTT) according to clinical stage (CS) and
applied therapy. Among a survey of 1275 patients
with nonseminomatous germ cell testicular tumors
(NSGCT) observed from January 1982 and June
2005, we indentified 49 (4%) patients with PTT. In
CS 1, 3 (15%) of 20 patients on surveillance relap-
sed. Complete response (CR) is achieved with che-
motherapy in 1 patient and combined with postche-
motherapy retroperitoneal lymphadenectomy (PC
RPLA) in 2 patients (fibrosis 1, teratoma 1). Four
patients managed with primary RPLA had univer-
sal survival. Among 4 patients treated initially with
primary chemotherapy due to persistently elevated
serum tumor markers (STMs) postorchiectomy, 1
patient died at 18 months. In CS I, 27 (96%) of 28
patients are alive and free of disease (AFD) at me-
dian follow-up (MFU) of 161.6 months. In the PC
group, 1 patient with partial response (PR) is lost
to follow-up at 6 months, 1 patient died of disease
at 27 months. Eight patients achieved CR with in-
duction chemotherapy, whereas only 1 patient re-
lapsed at 24 months and is rendered free of disease
with RPLA (teratoma). Twelve patients underwent
PC RPLA due to PR following induction chemothe-
rapy, combined with thoracic cytoreductive surgery
in 2 patients. RP histology demonstrated the finding
of fibrosis in 2, teratoma in 8, teratoma with mali-
gnant transformation in 1, and vital carcinoma in
1. The patients with fibrosis, teratoma and terato-
ma with malignant transformation are AFD, whe-
reas the patient with vital carcinoma on desperati-
on RPLA died. According to initial CS IIB, IIC and
III PC surgery was indicated in 20%, 91% and 50%,
relapse rate was 0%, 18% and 20%, with disease
specific survival (DSS) in 100%, 90% and 100%,
respectively. At MFU of 189.7 months, 19 (95%)
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Apstrakt

Cilj ove studije je da analizira evoluciju i prezivlja-
vanje kod pacijenata s ¢istim teratomom testisa (CTT)
u zavisnosti od klinickog stadijuma (KS) i primenje-
ne terapije. U seriji od 1275 pacijenata sa neseminom-
skim tumorima germinativnih celija testisa opservi-
ranih od januara 1982 do juna 2005, indentifikova-
li smo 49 (4%) pacijenata sa CTT. U KS 1, 3 (15%)
od 20 pacijenata koji su samo praceni, su imali reci-
div. Jedan pacijent je preveden u kompletnu remisiju
(KR) samo pomo¢u hemioterapije i dvoje u kombina-
ciji sa posthemioterapijskom retroperitonealnom lim-
fadenektomijom (PHT RPLA) (fibroza 1, teratom 1).
Cetiri pacijenta le¢ena sa primarnom RPLA su imala
univerzalno prezivljavanje. Od 4 pacijenata tretiranih
sa primarnom hemioterapijom zbog perzistentno po-
visenih vrednosti tumorskih markera u serumu posle
orhiektomije, 1 pacijent je umro posle 18 meseci. U
KS 1,27 (96%) od 28 pacijenata je zivo i bez znakova
bolesti za srednje pracenje od 161.6 meseci. U PHT
grupi, 1 pacijent sa parcijalnim odgovorom (PO) je iz-
gubljen iz pracenja kod 6 meseci, 1 pacijent je umro
od primarne bolesti posle 18 meseci. Osam pacijena-
ta je postiglo KR sa indukcionom HT, dok je samo 1
pacijent imao recidiv posle 24 meseci i preveden je u
KR sa RPLA (teratom). Dvanaest pacijenata je pod-
vrgnuto PHT RPLA zbog PO na indukcionu hemio-
terapiju, kombinovanu sa torakalnom citoreduktiv-
nom hirurgijom kod 2 pacijenta. RP histologija je po-
kazala nalaz fibroze kod 2, teratoma kod 8, teratoma
sa malignom transformacijom kod 1, i vitalnog karci-
noma kod 1. Pacijenti sa nalazom fibroze, teratoma i
teratoma sa malignom transformacijom su zivi i bez
znakova bolesti, dok je pacijent sa vitalnim karcino-
mom umro. Prema inicijalnom KS IIB, IIC i IIl PHT
hirurgija je bila indikovana kod 20%, 91% i 50%, uce-
stalost recidiva je bila 0%, 18% i 20% i prezivljava-
nje u 100%, 90% i1 100%, respektivno. Kod srednjeg
pracenja od 189.7 meseci, 19 (95%) od 20 pacijenata
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of 20 fully available patients are AFD. Overall, 46
(94%) patients had no evidence of disease (NED)
at last follow-up. These data underscore the me-
tastatic potential of PTT. A significant proportion
(32%) of patients with low-stage PTT had RP dise-
ase. Furthermore, a high proportion (36%) presen-
ted initially with advanced disease and demonstra-
ted a considerable risk of relapse despite complete
resection or favorable histologic features in the re-
sected surgical specimen.

Key words: testis, germ cell tumors, teratoma,
surveillance, chemotherapy, surgery

dostupnih punoj evaluaciji je zivo i bez znakova bo-
lesti. Sveukupno, 46 (94%) pacijenata je bilo bez zna-
kova bolesti pri poslednjoj kontroli. Ovi nalazi govo-
re u prilog metastatskog potencijala (CTT). Zna¢ajan
procenat (32%) pacijenata sa niskim KS CTT je imao
RP metastatsku bolest. Stavie, visok procenat (36%)
pacijenata su se inicijalno prezentirali sa uznapredova-
lim KS i pokazali da postoji znacajan rizik od recidiva
uprkos kompletne resekcije ili povoljnog histoloskog
nalaza u reseciranom hirurckom preparatu.

Kljuéne reci: testis, tumori germinativnih ¢éelija,
teratom, pracenje, hemioterapija, hirurgija

Introduction

Teratomatous elements, occur in 55% t079% of primary NSGCT !-%, with PTT comprising 2% to 6% 7=
of cases. Given reports of a lower incidence of retroperitoneal (RP) disease and relapse in CS I mixed NSGCT
with a predominant component of teratoma in the primary tumor, these patients have been considered can-
didates for surveillance >*>. Although PTT have a benign course in prepubertal children 10, in adults meta-
stasis have been reported in 27% to 46% 631112 of cases at presentation. Furthermore, RP metastasis have
been indentified in 17% to 29% of patients with CS I PTT treated with primary RPLA 11213 Given the ra-
rity of this latter histologic finding in adults with NSGCT, controversy exists in published reports regarding
the most appropriate management of the RP after radical orchiectomy. Some investigators recommend sur-
veillance %2 while others recommend RPLA 14, The present study was conducted to determine the clinical
outcome of patients with PTT who underwent surveillance, cisplatin (CDDP)-based chemotherapy, primary
RPLA and PC RPLA.

Material and Methods

STUDY POPULATION

Between January 1982 and June 2005 1275 patients were managed for testicular NSGCT. Forty-nine (3.8%)
of these patients had a PTT, of whom 28 were in CS I and 28 were in CS IIB, IIC and III. These 49 patients
formed the subject of this report.

CLINICAL STAGE I NSGCT GROUP

The 28 patients with PTT underwent surveillance (n=20), primary RPLA (n=4) and primary CDDP-based
chemotherapy due to persistently elevated STMs postorchiectomy (n=4), ranged in age from 14 to 59 years
(median 28.9). Twenty-four patients had normal STMs, alpha-fetoprotein (AFP) and beta human chorionic
gonadotropin (beta hCG), at presentation. Four patients had persistently elevated STMs postorchiectomy: 3
elevated AFP (median 116, range 61.3-225 ng/ml) and 1 elevated beta hCG (24.3 mIU/L). The primary tu-
mor was mature teratoma (MT) in 16 (57.1%) patients and immature teratoma (IMT) in 12 (42.9%) patients.
All 28 patients were classified to be good IGCCCG prognostic group.

METASTATIC NSGCT GROUP

The 21 patients with metastatic PTT underwent induction CDDP-based chemotherapy, ranged in age from
17 to 57 years (median 29.3). The indication for PC RPLA for NSGCT was a PC computed tomography scan
revealing a residual mass, whereas residual extraretroperitoneal metastatic disease was resected as indicated.
The initial CS was Stage IIB in 5 (23.8%) patients, Stage IIC in 11 (52.4%) patients and Stage Il in 5 (23.8%)
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patients. One patient had elevated beta hCG before PC RPLA. The primary tumor was MT in 11 (52.4%) pa-
tients and IMT in 10 (47.6%) patients. The other site in the 5 CS III was lung (2 patients), lung and mediasti-
nal lymph nodes (2 patients) and liver, supraclavicular lymph nodes and lung (1 patient). IGCCCG risk cla-
ssification for patients with metastatic disease was as follows: good (15 patients), intermediate (4 patients)
and poor (2 patients). Among 21 patients with metastatic disease, 14 PC surgical procedures were performed:
RPLA (12), combined with nephrectomy (1) and lung metastasectomy with extirpation of enlarged mediasti-
nal lymph nodes (2).

FOLLOW-UP

Postoperatively, patients were followed-up every 2 months in the first year, every 3 months in the second
year, every 4 months in the third year, every 6 months in the fourth and fifth year, and annually thereafter.
At each visit, history, physical examination, the chest x-ray, ultrasound of the abdomen, minor pelvis and
scrotum were performed and STMs levels determined, including AFP, beta hCG and lactate dehydrogenase.
Computed tomography was performed at 6 months, during first 2 years.

Results

CLINICAL STAGE I NSGCT GROUP

Among 20 patients undergoing surveillance, 3 (15%) relapsed within median free interval (MFI) of 16.3
months (range 6-33) (1 RPLN, 1 lung, 1 RP and cervical LN, liver, lung). All relapsing patients are rendered
free of disease: 1 with CDDP-based chemotherapy alone and 2 combined with PC RPLA (fibrosis 1, teratoma
1). At MFU of 154.05 months all patients are AFD. Four patients managed with primary RPLA had universal
survival at MFU of 258.2 months. All 4 patients with persistently elevated STMs postorchiectomy achieved
CR following induction CDDP-based chemotherapy. One patient relapsed at 6 months with metastasis in the
RP LN and spine, and died after 18 months despite salvage chemotherapy and radiotherapy, whereas 3 pati-
ents remained continuously free of disease at MFU of 131.3 months. Overall, DSS is achieved in 27 (96%) pa-
tients at MFU of 161.4 months. Two patients developed metachronous GCT, at 57 and 111 months from ini-
tial diagnosis. Second GCT was in CS I, 1 patient had discordant histology, and 1 patient was managed with
testicular sparing surgery for the 2" GCT. Both patients underwent surveillance for the 2" GCT and remai-
ned continuously with NED. However, 4 patients died of other causes while disease-free: ischemic heart di-
sease (2 patients), pancreatic cancer (1 patient) and malignant melanoma (1 patient) (Table 1.).

Table 1. Fate and survival in clinical stage I PTT: surveillance vs. RPLA vs. chemotherapy

TREATMENT
CHARACTERISTICS Surveillance RPLA Chemotherapy
No of patients 20 4 4
Relapse 3 (15%) - 1 (25%)
MFT to relapse, months
16.3 (6-33) - 6
(range)
RPLN (1), RP + cervical
LN, lung, liver (1), lung - RPLN - spine
Localization of relapses (1)
CR following therapy in 3 (100%) ) 0
relapse
Chemotherapy + Rtx 1 0
Chemotherapy +RPLA 2 (teratoma 1, fibrosis 1)
DSS 20 (100%) 4 (100%) 3 (75%)
MFU, months (range) 154,5 (95-299) 258 (191 — 342) 103 (18-161)

MATERIA MEDICA ¢« Vol. 27 « No. 1 * Februar 2011. g



ORIGINALNI RADOVI

METASTATIC NSGCT GROUP

Four (80%) of 5 patients in CS IIB achieved CR with CDDP-based chemotherapy alone. One (20%) pa-
tient necessitate PC RPLA due to residual RP disease and with finding of teratoma in surgical specimen. All
patients are AFD at MFU of 177 months. Only 2 (18.2%) of 11 patients in CS IIC achieved CR following
induction CDDP-based chemotherapy, whereas 1 patients relapsed in RP LN at 24 months and is rendered
free of disease with PC RPLA containing teratoma in surgical specimen. Nine (81.8%) patients underwent
PC RPLA with finding of fibrosis in 2 (22.2%) patients, teratoma in 5 (55.6%) patients, vital carcinoma in 1
(11.1%) patient, and teratoma with malignant transformation in 1 (11.1%) patient. The patients with finding
of fibrosis, teratoma and teratoma with malignant transformation had universal survival, whereas the patient
with vital carcinoma submitted to desperation PC RPLA died at 27 months. One patient died of stroke whi-
le be free of primary tumor.

One patient in CS III with far advanced metastatic disease is lost of follow-up at 6 months after partial res-
ponse and probably died. Two patients achieved CR with chemotherapy alone. Two patients underwent PC
RPLA with finding of teratoma, combined with cytoreductive surgery of lung and mediastinal lymph nodes
metastasis. One patient had discordant lung histology versus RP (vital carcinoma), Four fully available pati-
ents are AFD at MFU of 202.2 months. One patient relapse at 10 months following cytoredutive thoracic sur-
gery with teratomatous metastasis in mediastinal lymph nodes and is rendered free of disease with redo ope-
ration. (Table 2.).

Table 2. Fate and survival in patients with metastatic PTT: CDDP-based chemotherapy + surgery

CLINICAL STAGE
CHARACTERISTICS B c T
No of patients 5 11 5
Lost of follow-up 0 0 1
CR to Chemotherapy
4 (80%) 2 (18%) 2 (40%)
alone
PC-surgery 1 (20%) 9 (82%) 2 (40%)
-grossly free of disease 1 (20%) 9 (82%) 2 (40%)
-serologic remission 1 (20%) 8 (73%) 2 (40%)
Relapse following CR - 2 (18%) 1 (25%)
CR following therapy
i - 1 (50%) 1 (100%)
in relapse
Died - 1 (9%) 1 (20%)
DSS 5 (100%) 10 (91%) 4 (80 %)
MFU, months
( ) 177 (128-238) 166,5 (27-264) 177,4 (198-242)
range

Overall, 21 (43%) patients presented initially with metastatic disease, whereas 16 (33%) had bulky me-
tastasis. If we include in the present analysis relapsing patients, 25 (51%) patients with PTT had metastasis,
whereas 23 (45%) patients had isolated RP LN involvement. Fourteen (28.6%) patients underwent PC RPLA
and 18 (38.7%) had CS IIC or higher. The pathologic evaluation of nodes after PC RPLA demonstrated the
presence of fibrosis in 3 (21.4%) patients, teratoma in 9 (64.4%) patients, teratoma with malignant transfor-
mation in 1 (7.1%) patient and vital carcinoma in 1 (7.1%) patient. Only the patient with vital carcinoma di-
ed, whereas the patients with fibrosis, teratoma, and teratoma with malignant transformation are AFD. At
MFU of 165.9 months, 47 (96%) patients are AFD. Two (4%) patients died of widespread metastasis within
median survival time of 22.5 months. The present study demonstrated that extraretroperitoneal resection had
any impact on final outcome.
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Discussion

We indentified 49 (3.8%) patients with PTT undergoing different mode of treatment according to CS for
NSGCT, consistent with the incidence reported in other series 7. Given the rarity of this histologic finding
in adults with testicular NSGCT, there is controversy in published reports regarding the most appropriate ma-
nagement of the RP in these cases. Our data support recent studies that have favored RPLA for low-stage di-
sease !1-13,

In our cohort of patients managed for PTT, 16 (32.6%) of 49 patients presented with bulky RP (CS IIC)
or metastatic (CS III) disease, highlighting the malignant potential of this histologic finding in adults compa-
red with the more benign course in prepubertal children. Our 32.6% incidence of patients presenting with ad-
vanced CS (IIC-IIT) is similar to the 39% incidence reported by Leibovitch et al.!! and 20.5% incidence re-
ported by Heidenreich et al.!, but lower than 59% incidence reported by Rabbani et al. '% a difference that
may be accounted be refer all bias, as well as the small number of patients in all these series from referral cen-
ters. Although Rabbani et al.'>, Heidenreich et al.'3, noted no relapse in patients undergoing primary RPLA,
Leibovitch et al. !, indentified relapse rate of 11% (2 of 18) for CS I disease. Both patients with relapse in
the series of Leibovitch and associated '! had RP disease at RPLA. We indentified no relapse in 4 patients
submitted to primary RPLA, and 1 relapse in RP LN and spine of 4 patients managed with primary CDDP-
based chemotherapy due to persistently elevated STMs following orchiectomy. Heidenreich et al.!? reported
that of 20 patients with PTT having metastasis, 16 (80%) had scar and calcifications in the remaining testicu-
lar parenchyma, suggestive of a burn-out tumor, and 4 (20%) had microfocal embryonal cell carcinoma. This
finding suggests a potential mechanism of metastasis whereby undifferentiated stem cells in the primary te-
sticular tumor may metastasize, and then differentiate into teratoma and other GCTs at the site of metastasis.
The investigators suggested a risk-based strategy in which patients with teratoma and a burnt-out tumor in the
testis undergo RPLA, and those with PTT in the testis may be considered for surveillance!3.

Some investigators have advocated only surveillance approach to patients with CS I disease with PTT.
Although Freedman et al.# and Read et al.?, respectively, reported a 100% and 95% 2-year relapse-free rate in
11 and 22 CS I patients with PTT managed by surveillance. Stevens et al.”, reported relapse in 1 of 7 patients
and Simmonds et al.® reported in 2 of 10 with CS I PTT managed by surveillance. Although the higher inci-
dence of RP teratoma in patients with teratoma in the orchiectomy specimen compared with those without te-
ratoma 1217 argues for primary RPLA in CS I and ITA disease '!-13, in the surveillance series 7, only 4 (8%)
of 50 patients with CS I disease developed relapse. Among 20 patients in our series managed with surveillan-
ce only 3 (15%) relapsed, with 2 patients necessitating PC RPLA due to RP metastatic disease. This discre-
pancy suggests that some patients with microscopic teratoma in the RP at RPLA may be biologically inert di-
sease not destined to relapse. However, it is unknown how many of these 92% who are disease free during
surveillance may experience a late relapse. Primary RPLA may prevent some of the potential risk of unresec-
ted teratoma, including late relapse '°2!, malignant transformation 22 and the growing teratoma syndrome 23.

The presence of teratoma in the primary tumor has previously been reported to predict for an incomple-
te response to induction chemotherapy in patients with advanced disease 4. Rabbani et al. 2> reported that in
patients treated with CDDP-based induction chemotherapy for CS II-III testicular NSGCT, those with tera-
toma in the primary tumor had a lower radiologic response (5 of 22 or 23%), defined as residual mass of 15
mm or less, compared with those with no teratoma in the primary tumor (27 of 50 or 54%; P=0.014). In the
39 patients undergoing RPLA after chemotherapy, the incidence of teratoma in the RP nodes was 67% (12 of
18 patients) and 29% (6 of 21 patients) in those with or without teratoma in the primary tumor, respectively
(P=0.017) 2°.In the PC RPLA group in the present series, fibrosis was present in the RP in 21.4%, teratoma
in 64.4%, teratoma with malignant transformation/ vital carcinoma in 14.2%. These incidences are similar to
those reported by Steyerberg et al.?¢ for PC RPLA in patients with teratoma present in the primary testis tu-
mor in a pooled analysis of six studies. In that report, the investigators found a 32%, 54% and 14% inciden-
ce of necrosis, teratoma and viable carcinoma in patients with teratoma in the primary specimen versus 50%,
30% and 11% in patients without teratoma in the primary specimen2. On multivariate analysis, patients with
no teratoma in the primary specimen had a 2.46-fold increased incidence of necrosis in the RP versus other
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histologic findings compared with those with teratoma in the primary specimen 2°. Leibovitch et al.!! repor-
ted higher incidence of teratoma in the RP after induction chemotherapy; in their series, 14 of 16 patients with
CS IIC-III PTT undergoing PC RPLA had teratomatous elements in the RP, 2 had vital carcinoma, in combi-
nation with teratoma or necrosis, and 1 had fibrosis alone. In the series of Heidenreich et al.!3, of the 6 pati-
ents with CS IIC-III PTT undergoing PC RPLA for a residual RP mass, 1 patient had choriocarcinoma in the
RP, 1 had MT with neuroectodermal tissue, 3 had MT, and 1 had fibrosis.

In our series, 1 (6.6%) of 15 patient undergoing PC RPLA had a relapse, including 1 with vital carcino-
ma in the resected RP specimen. Rabbani et al.!? reported relapse in 2 (11%) of 18 patients submitted to PC
RPLA. Heidenreich et al.!3 reported death from disease in 5 (11%) of 44 patients; these patients had presen-
ted with advanced disease. Leibovitch et al.!! reported relapse in 2 (13%) of 16 patients with advanced dise-
ase. Together, these data highlight the malignant potential of PTT and support an aggressive approach with
PC RPLA.

Our finding of relapses in 3 of 20 patients with PTT submitted to surveillance versus no relapse in 4 pati-
ents undergoing primary RPLA supports a recommendation for primary RPLA over surveillance in this setting,
given the unpredictable nature of unresected teratoma and its potential for relapse, as well malignant transfor-
mation. However, surveillance and RPLA group in CS I with normal values of STMs postorchiectomy had
excellent outcome. All patients achieved finally NED status. For patients with PTT with residual mass after
chemotherapy for CS IIB-III, our finding of RP disease necessitating PC RPLA in 13 (61.9%) of 21 patients,
support our approach with PC RPLA and resection of PC masses at metastatic site.

Conclusions

The strengths of our study include large number of consecutive patients, the long duration of follow-up
and application of contemporary therapeutic approach. This data underscore the metastatic potential of PTT.
The finding of 15% relapse rate in CS I patients submitted to surveillance, leads to recommendation of pri-
mary RPLA over surveillance, Furthermore, a high proportion (51%) had initially or developed later as relap-
se metastatic disease and favors an aggressive approach in these patients.
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