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Summary

Background: Growing teratoma syndrome (GTS) is an uncommon clinical finding in patients
treated for testicular cancer. It is diagnosed during or after chemotherapy as an expanding
tumour mass not responding to the treatment while the serum tumour markers are within
the normal range. Pathological evaluation of resected tissue confirms the structures of benign
mature teratoma. Case: Authors report a case of metastatic germ cell testicular cancer treated
with 2 lines of chemotherapy and everolimus, that had finally been subjected for the resection
of voluminous metastatic masses. We give a brief overview of current records concerning
clinical management of GTS, and support the major role of surgical treatment in GTS. Results:
Patient with metastatic mixed germ cell tumour of testis underwent a radical orchiectomy
and completed the 1+ line treatment with BEP (bleomycin, etoposide, cisplatin) regimen.
Radiographic restaging showed considerable disease progression to the retroperitoneum and
supraclavicular lymph nodes. Second-line treatment with VIP (etoposide, ifosfamide, cisplatin)
did not reverse the progression and the patient was consulted at our institute. Following the
enrolment to the clinical study with everolimus, the patient exhibited continual metastatic
growth in contrast to serum markers decrease. GTS was confirmed after resection of enormous
retroperitoneal tumour mass, as well as from the specimen obtained from the subsequent
supraclavicular and hepatal metastasectomy. The patient attained complete remission and
has been closely observed over the last 31 months since the last surgery. Conclusion: GTS is
resistant to chemotherapy and radiation and complete surgical resection results in excellent
disease control. Clinicians should be aware of this infrequent presentation of testicular tumours,
to ensure the timely diagnosis and the appropriate surgical removal without any delay. Despite
the great extent and vital vasculature encasement, surgery may be feasible and successful, as
we report in our case, consistently with the published data.
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CLINICAL MANAGEMENT AND OUTCOME IN EXTREME RETROPERITONEAL GROWING TERATOMA SYNDROME

Suhrn

Vychodiskd: Syndrém rasticeho teratému (growing teratoma syndrome - GTS) je zriedkavym klinickym nalezom u pacientov lie¢enych pre nddory
semennikov. Zvycajne sa diagnostikuje pocas chemoterapie alebo po jejim absolvovani ako expandujica tumordzna masa neodpovedajlca na sys-
témovu liecbu, zatial ¢o onkomarkery v sére nestupaju do patologickych hodnét. V pripade resekcie tumordznej masy histologické vysetrenie preu-
kaze pritomnost struktir benigneho zrelého teratomu. Pripad: Autori prezentuju pripad pacienta s metastatickym germinativnym testikularnym
nadorom lie¢eného 2 liniami chemoterapie a everolimu predtym, nez bol indikovany na resekciu objemnej metastatickej masy v retroperitoneu.
Clanok obsahuje stru¢ny prehlad st¢asnych poznatkov tykajucich sa managementu GTS, ktory podporuje hlavnu Glohu chirurgickej intervencie
v procese jeho liecby. Vysledky: Pacient s metastatickym zmieSanym germinativnym testikuldrnym naddorom podstupil radikalnu orchiektémiu
a 1. liniu systémovej liecby rezimom BEP (bleomycin, etopozid, cisplatina). Radiologicky restaging ukazal zna¢nt progresiu ochorenia v oblasti
retroperitonea a supraklavikularnych lymfatickych uzlin. Druha linia chemoterapie VIP (etopozid, ifosfamid, cisplatina) nezvratila priebeh choroby
a pacient bol konzultovany na nasom pracovisku. Po splneni kritérii bol zaradeny do klinickej studie s everolimom, pocas ktorej viak pokracoval
metastaticky rozsev, kym onkomarkery paradoxne klesali. Podozrenie na GTS bolo potvrdené histologicky z resekétu retroperitonedlnej tumordzne;j
masy, rovnako ako zo vzoriek ziskanych pri naslednej supraklavikularnej a hepatalnej metastazektomii. Pacient dosiahol UpInd remisiu ochorenia
a ostava v sledovani aj 34 mesiacov od posledného zo série chirurgickych vykonov. Zdver: GTS neodpovedd na chemoterapiu ani radioterapiu a chi-
rurgicka liecba vedie k excelentnej kontrole ochorenia. Zvysenie povedomia odbornikov o tejto nie ¢astej prezentacii nddorov semennikov méze
zarucit véasnu diagndzu a adekvatnu chirurgicku intervenciu bez oneskorenia. Resekény vykon je mozny aj v pripade znacne rozsiahleho nélezu
a zavzatia vitalnej vaskulatury a je vykonom kurativnym, ako dokazuje nds pripad v sulade s uz publikovanymi tdajmi.
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Introduction

The growing teratoma syndrome (GTS)
was first described in 1982 as a clinical
finding among the patients with non-
seminomatous germ cell tumour (GCT)
treated with defined cytostatic ther-
apy, who exhibited a massive meta-
static growth in contrast to the decline
of serum tumour markers [1]. GTS pre-
dominantly occurs in the retroperi-

toneum and often encases the great
vessels and adjacent organs [2]. Radio-
graphic image includes solid and cystic
components as well as necrotic areas [2].
Benign mature teratomas are resistant
to chemotherapy and radiation, there-
fore only a complete surgical resection
results in cure and is recognised as the
treatment of choice based on published
data [3-6].

Fig. 1. Abdominal CT scan showing huge retroperitoneal mass encircling aorta and in-
ferior caval vein.

We present a patient with advanced tes-
ticular GCT who had suffered from high-
volume retroperitoneal disease and under-
went a series of surgical interventions in
order to remove several metastatic masses.
He is still in complete remission 31 months
after the last surgical procedure.

Clinical case details

We present the case of a 23-year-old pa-
tient with no relevant prior medical his-
tory, diagnosed with mixed GCT of tes-
ticular origin at the stage of metastatic
disease (lungs, liver) who underwent
a left-side orchiectomy. Histological ex-
amination described a tumour tissue
specimen sized 15 X 14 x 9 cm with solid
and cystic growth features, predomi-
nantly represented by teratoma cells
(80%), yolk sac tumour cells (10-15%),
including embryonal carcinoma cells
(< 5%) and sporadic areas of choriocar-
cinoma. The disease was classified as
pT2N3M1b, clinical stage IIIC, a poor-risk
testicular cancer according to the Inter-
national Germ Cell Consensus Classifica-
tion criteria. Following the surgery, the
patient was treated with four cycles of
induction systemic therapy BEP (bleo-
mycin, etoposide, cisplatin). Re-stag-
ing computed tomography (CT) scan re-
vealed a massive disease progression in
the retroperitoneum, volume expansion
of the liver lesion and supraclavicular

130

Klin Onkol 2019; 32(2): 129-132




CLINICAL MANAGEMENT AND OUTCOME IN EXTREME RETROPERITONEAL GROWING TERATOMA SYNDROME

lymphadenopathy, pulmonary metasta-
ses remained unchanged. Subsequent
2" line treatment with three cycles of
VIP (etoposide, ifosfamide, cisplatin) did
not reverse the further progression, the
retroperitoneal tumour mass expanded
reaching 18 cm in diameter, and the he-
patic lesion exhibited another enlarge-
ment. At this point, the patient was con-
sulted at our institute and enrolled into
the phase Il clinical study for refrac-
tory GCT patients. He commenced the
treatment with everolimus (10 mg/day)
7 months after the orchiectomy. Ini-
tially elevated alpha-fetoprotein (AFP)
(11,47 U/mL) dropped to the physiolog-
ical value in 3 months, while beta-hu-
man chorionic gonadotropin (3-HCG)
did not exhibit a pathological increase
during the treatment course. Despite
that, the retroperitoneal mass contain-
ing both solid and cystic components
continually grew to 27 x 18 x 20cm
(CC x LL x AP) (Fig. 1). Experimental ther-
apy with everolimus had been adminis-
tered for a 13-month period, when the
patient was admitted to the surgical
department for radical resection or at
least, debulking procedure to relieve the
intraabdominal hypertension syndrome.

During a 7.5-hour-operation proce-
dure, the voluminous retroperitoneal tu-
mour was resected en bloc, including the
left hemicolectomy with terminal trans-
versostomy and the left nephrectomy.
Perioperatively, major blood loss caused
by aortic wall infiltration required partial
aortal resection and reconstruction with
the Dacron patch use. Total blood loss as-
sessment was 8,500 ml and surgical com-
plications included prolonged gastroin-
testinal paralysis, blood transfusions
need and postoperative delirium (grade 2
according to Clavien-Dindo Classification).
Left-sided supraclavicular metastatic mass
of 8.4 X 6 x 54cm (CC x LL x AP) (Fig. 2)
extending to the mediastinum was com-
pletely resected 4 weeks later through
collar approach and partial medial ster-
notomy. Finally, 3 months after retroper-
itoneal surgery, the metastasectomy of
liver lesion in segment VII (Fig. 3) was per-
formed along with the bowel stoma clo-
sure. All specimens obtained from the re-
sections were histologically evaluated as
the structures of mature teratoma.

Fig. 2. Axial CT scan through left cervical tumor mass pressing thyroid gland and caro-

tid and internal jugular vein.

Fig. 3. CT scan of liver metastasis located in the segment VII.

Since then, the patient has been closely
followed, without further systemic treat-
ment. The serum markers are within the
normal range and the CT scans repeat-
edly confirm the complete remission of
the disease with mainly postoperative
changes at sites of performed resections.
The patient is 27 years old, able to work
with good quality of life, asymptomatic,
31 months after the liver metastasectomy
and 55 months from the primary dia-
gnosis of metastatic mixed testicular GCT.

Discussion

GTS is a rare clinical finding among pa-
tients with testicular and ovarian GCT
with the vast majority of cases described
in men since testicular GCT is more prev-

alent [7]. The prevalence of GTS in meta-
static nonseminomatous GCT according
to the published data is between 2-7.6%
whereas occasionally, it may originate in
pure seminoma [5]. Predominantly lo-
cated in the retroperitoneal area, grow-
ing teratoma also occurs in the lungs,
liver, mediastinum, forearm, supracla-
vicular and inguinal lymph nodes [2,8].
Three criteria have been established to
define the diagnosis of GTS. Consider-
ing the fact that the overall survival
rates in advanced testicular cancer reach
90% following the combination of cis-
platin-based regimen and surgery, tu-
mour growth during or after chemother-
apy administration may be the first sign
of growing teratoma development. Sec-
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ondly, normalisation of serum tumour
markers associated with evident tumour
enlargement is usually observed al-
though minor elevations have been re-
ported occasionally [9].

The histological presence of mature
teratoma components at the time of
the resection and no viable germ cells is
the third condition to fulfil the GTS dia-
gnosis [1]. The association between pri-
mary pathology and the likelihood of
GTS has not yet been well recognised.
The pathogenesis of GTS remains unclear
and presumably includes the chemo-
therapy-induced transformation of toti-
potent malignant germ cell into a mature
teratoma and selective destruction of im-
mature malignant cells allowing for the
growth of the benign mature teratoma.
Moreover, the animal model proposes
an inherent and spontaneous differen-
tiation of malignant cells into benign
tissues [2,8,10,11].

GTS has a variable time-course presen-
tation with early reports after two cycles
of systemic therapy to more than 10 years
after chemotherapy completion, mostly
occurring within 24 months [12,13].
Growing teratoma typically presents with
cystic components and necrotic areas on
CT imaging and its margins are relatively
well circumscribed [3]. The treatment
with 18F-fluorodeoxyglucose positron
emission tomography might be useful
for the assessment of residual tumour
viability, however, relatively low sensitiv-
ity and specificity as well as possible false
positive findings caused by chemother-
apy-induced recruitment of neutrophils,
lymphocytes and macrophages, limit the
routine utilisation of this method in pa-
tient monitoring [14].

To date, no specific growth size/rate
has been correlated to GTS [13]. Normal-
isation of serum tumour markers (AFP,
HCG, lactate dehydrogenase) concur-
rent with the tumour growth is a typ-
ical feature of GTS. In cases where the
tumour markers decline but remain
slightly over the normal range, active
immature carcinomatous components
may be present. However, it is neces-
sary to exclude a non-malignant aetiol-
ogy of the increase (liver dysfunction,
luteinizing hormone cross reactivity in
patients with hypogonadism, the use of

marijuana, etc.) [15]. An atypical clinical
finding in ovary-associated GTS was de-
scribed as gliomatosis peritonei, a con-
dition characterised by the presence of
mature glial tissue in the peritoneum [7].

GTS is unresponsive to chemother-
apy and radiation, and a timely radical
surgical excision is considered a golden
standard of treatment [3-6]. Massive ret-
roperitoneal expansion, especially when
encompassing the great vessels, may be
deemed unresectable and the patient
is thereby sentenced to palliative care.
Current clinical experience consistently
with our case proves that even the high-
volume disease can be completely re-
sected with an excellent prognosis [16].
A delay in surgery may result in unfa-
vourable clinical scenarios, such as ma-
lignant somatic transformation (3-6%
of cases) or compression of adjacent
structures. Such delay will ultimately
worsen the outlook for the complete re-
section which guarantees a 10-year re-
currence-free survival of approximately
80% [17,18]. Unresectable disease has
become a candidate for medical stabi-
lisation. Promising reports of treatment
response after bevacizumab, cyclin-de-
pendent kinase inhibitors, and inter-
feron have been published, thus encour-
aging further research [19,20].

Conclusion

Uncommon clinical course of treated
GCTs described as GTS may result in
misdiagnosed disease progression and
cause the oncological overtreatment in
a number of patients. Considering the fa-
vourable prognosis of treated metastatic
testicular tumours, extensive tumour
growth associated with the normalisa-
tion of serum tumour markers should
raise suspicion of mature teratoma for-
mation. It often encases vital vasculature
and adjacent structures and complete
surgical resection as the golden standard
of GTS treatment may not always be fea-
sible. We highlight the favourable prog-
nosis of patients with GTS after complete
resection and encourage the specialists
involved not to postpone the surgical
procedure. Furthermore, we emphasise
the role of active monitoring and coordi-
nated surgical and oncological care in pa-
tients with advanced testicular cancer as

these are crucial to optimise the outcome
of GTS, especially in high-volume disease.
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