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Abstract

Spontaneous regression of a testicular tumor or burned-out tes-
ticular tumor is a rare phenomenon in patients with testicular germ 
cell tumors. The condition is characterized by tumor metastases, sus-
picious findings of the testicular tumor on ultrasound imaging, and 
partial or total histological regression of the primary testicular tu-
mor after orchiectomy without treatment. Clinically, patients present 
with a disseminated tumor with symptoms related to the metastatic 
site without a palpable testicular tumor. Patients may also present 
with elevated levels of tumor biomarkers, depending on the histol-
ogy. The etiopathogenesis of this phenomenon remains unclear and 
may involve immunologic factors as well as necrosis due to tumor 
growth beyond the available blood supply.

We report here two clinical cases of patients treated at our cen-
ter, both presenting with symptoms caused by retroperitoneal lymph 
node dissemination but different histologiesas well as a different 
clinical course. 
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Case I

A 25-year-old patient visited the emergency room for upper 
gastrointestinal bleeding and a 20-day history of progressive 
melena, showing clinical anemia and a thick central abdominal 
tumor without a palpable testicular tumor. Upper gastrointes-
tinal endoscopy revealed extrinsic compression of the inferior 
duodenum, with active bleeding and without evidence of its 
origin, for which blind hemostasis was performed. A chest, ab-
dominal and pelvic tomography showed a retroperitoneal mass 

measuring 160 X 120 X 130 mm, involving the large vessels and 
displacing the gastroduodenal region, without other abnormal 
tomographic findings. A scrotal ultrasound performed for the 
suspected retroperitoneal mass of probable testicular origin 
showed a 11 mm hypoechoic lesion of the lower pole of the right 
testicle. Elevated levels of the tumor markers alpha-fetoprotein 
(AFP: 13.671 mU/mL) and beta-human chorionic gonadotro-
pin (BHCG: 5.318 mU/mL) confirmed the diagnosis of a germ 
cell tumor. A right radical orchiectomy was performed and the 
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Figure 1: (A) Area of fibrosis with scanty seminiferous tubule units. Surrounded by better preserved seminiferous tubules (H&E 40 x). (B) Fi-
brotic focus with vascular lumens and parduzco interstitial material (hemosyderin). Still recognizable seminipherous tubules with peritubular 
fibrosis (PAS 40 x). (C) Seminiferous tubes with peritubular fibrosis, lumen dilation and no germ cells. Surrounded by eosinophylic Leydig cells 
(H&E 100 x). (D) Seminiferous tubule with germ cell atrophy, peritubular fibrosis. Anisocariosis in the scarce germ cells left. Leydig
cells in the peritubular interstitium(H&E 400 x). (E) Immunohistochemistry for PLAP. Seminiferous tubules with positive cells in the lumen 
(100 x). (F) Immunohistochemistry for PLAP. Overt positivity in the intratubular cells cytoplasms (400 x)
Figures reproduced from Castillo C et al (1) with permission from Springer and Nature.

histological study showed a whitish lesion in the right testicle, 
with irregular edges and a diameter of 8 mm, located less than 
1 cm from the albuginea, consisting of a fibro-hyalinized area 
trapping the remnants of hyalinized tubules and surrounded by 
siderophages in hematoxylin and eosin (H&E)-stained prepara-
tions. The adjacent testicular parenchyma showed testicular 
germinal atrophy with peritubular fibrosis (Figure 1A and 1B). 
Some seminiferous tubules showed scarce germ cells present-
ing anisocaryosis and discrete nuclear hyperchromatism, modi-
fications attributable to tubular atrophy (Figure 1C and 1D). The 
rest of the testicular parenchyma had a preserved structure, 
with diffuse Leydig (interstitial) cell hyperplasia.

The analysis was complemented with immunohistochemical 
studies being the positivity for PLAP in germ cells of the semi-
niferous tubules the most significant finding (Figure 1E and 1F). 
Elevated tumor marker levels were found after orchiectomy. 
The patiente underwent chemotherapy (CT) treatment with 
BEP (cisplatin, etoposide, and bleomycin) every 21 days for four 
cycles. At the end of treatment, the levels of both tumor mark-
ers had normalized but a residual periaortic retroperitoneal 
mass measuring 4 cm in diameter was present. A salvage retro-

peritoneal lymphadenectomy was recommended; however, the 
mass was unresectable during surgery due to its adherence to 
vascular structures. The anatomopathological study of the inci-
sional biopsy was compatible with a diagnosis of a mature tera-
toma. During follow-up, approximately 1 month after surgery, 
the levels of both tumor markers were elevated, with no other 
evidence of dissemination on imaging studies. A second-line 
CT treatment with VeIP (vinblastine, ifosfamide, and cisplatin) 
was repeated every 21 days for four cycles, which also resulted 
in the normalization of the levels of both markers and persis-
tence of the retroperitoneal tumor mass. Mass resection was 
re-attempted, but complete resection was not possible as the 
mass remained adhered to vascular structures. The anatomo-
pathological study identified a lymph node structure associated 
with fibrous connective tissue with the presence of two nodules 
of mature cartilage, which were interpreted in this context as 
compatible with a cartilaginous remnant of a mature teratoma.

Considering this situation, a reoperation was proposed to 
the patient for complete resection of the retroperitoneal mass 
at an international reference center. The patient refused and 
was lost to follow-up; he died 2 years later from complications 
of a pulmonary embolism.

(A)

(D)

(B)

(E) (F)

(C)

Case II

A 32-year-old patient, presented with sudden-onset pain in 
his right lumbar fossa, radiating to the flank. Ultrasound of the 
urinary and testicular system showed a an abdominal and scro-
tal ultrasound was performed, which showed the presence of a 
hypoechoic adenopathic conglomerate in the retroperitoneum 
at the intercavoaortic and lateroaortic levels, without clear vas-
cularization on Doppler. A solid hypoechoic lesion was observed 
in the upper pole of the right testis, which was well defined, 
with discrete vascularization on color Doppler, and measuring 9 

X 5 X 8 mm. The lesion was associated with diffusely distributed 
microcalcifications in the right testicular parenchyma. The pa-
tient had no palpable testicular tumor.

Chest-abdominal and pelvic tomography showed a retro-
peritoneal conglomerate with heterogeneous contrast and a 
hypodense center with necrosis, measuring 52 x 35 x 45 mm. 
Measurement of tumor biomarker levels owing to the suspicion 
of retroperitoneal metastasis of a testicular germ cell tumor 
showed normal levels (lactate dehydrogenase [LDH] 483 u/L; 
AFP 1.63 mU/mL; BHCG 1.02 mU/mL). A right radical orchiec-
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tomy revealed a whitish tumor measuring 11 X 11 X 13 mm, 
with a hyalinized fibrosclerotic area with mild lympho-mono-
cyte permeability and ‘trapped’ collapsed tubules (Figure 2A, 
2B and 2C). Other areas of the testis had tubules with thickened 
and hyalinized basement membranes, atrophy, and no sper-
matogenesis (Figure 2D). The examined areas showed no signs 
of malignancy.

A tomography-guided biopsy of the retroperitoneal adeno-
pathic conglomerate revealed a seminomatous germ cell tu-
mor. Treatment with CT was proposed; as the patient had no 
children, sperm was cryopreserved before treatment initiation. 
BEP was repeated every 21 days for three cycles. Tomography 
performed at the end of chemotherapy treatment showed a re-
sidual retroperitoneal tumor with a diameter of 7 mm. Imaging 
follow-up was subsequently performed.

Figure 2: (A) Fibrosis and lympho-monocyte permeation (H&E, 
x40); (B) Interface of the “burned- out” fibrosclerotic tumor and 
connective tissue from tunica albuginea (H&E x4) ;(C) Area of fi-
brosis with macrocalcification (H&E 10 x) (D) Remnant testicular 
parenchyma, with atrophic and hyalinized tubules adjacent to the 
“burned-out” tumor (H&E 10 x); (D) Remnant testicular parenchy-
ma, with atrophic and hyalinized tubules adjacent to the “burned-
out” tumor (H&E 10 x) 

(A)

(D)

(B)

(C)

Discussion

The concept of spontaneous regression of testicular tumors 
arose from autopsy studies in patients who died from dissemi-
nated germ cell tumors with normal testicular examination find-
ings. This type of tumor was first described by Prym in 1927 in 
a patient with a visceral and retroperitoneal disseminated ex-
tragonadal choriocarcinoma who died without a primary tumor 
and had scar tissue in the testis at autopsy [2]. Slater et al was 
the first to refer to this phenomenon as a ‘burn out primary tu-
mor’ in 1955 [3].

Since then, despite their infrequent presentation, multiple 
cases have been published in the international literature, in-
cluding isolated cases and small series of patients.

This phenomenon was first recognized by the World Health 
Organization (WHO) in 2016 in the chapter on testicular and pa-
ra-testicular tissue tumors in ‘Tumors of the Male Urinary and 
Genital System’ [4].

Spontaneous regression has also been described in malig-
nant melanoma, renal cancer, breast cancer and lymphoma, 
and is the most extensively studied phenomenon in malignant 
melanoma, where up to 50% of primary tumors may show par-

tial spontaneous regression of primary tumors [5,6,7].

The cause of regression of the primary testicular lesion is un-
known, although cell necrosis secondary to ischemia or, more 
likely, an immunological mechanism, has been postulated as its 
origin. The ischemia hypothesis is based on a reduction in blood 
flow due to the high proliferation rate caused by tumor growth 
and/or intermittent testicular torsion [8,9].

The immunological hypothesis is based on an immune re-
sponse mediated by cytotoxic T lymphocytes that recognize 
tumor antigens and destroy neoplastic cells, triggering subse-
quent fibrosis. This hypothesis was based on the spontaneous 
regression of melanoma in which an inflammatory reaction was 
observed with an increased lymphocyte count and interleukin 2 
receptor expression.

In these cases, a dense infiltrate of T lymphocytes is later 
replaced by fibrosis [9]. One of the hypotheses proposed for the 
regression of malignant melanoma is that repeated exposure to 
common tumor antigens may trigger cell-mediated immunity 
reactions [11].

The anatomopathological analysis of samples obtained from 
orchiectomy in these two patients showed both macroscopic 
and microscopic evidence consistent with the diagnostic criteria 
proposed in the literature.

The macroscopic analysis of testes with partial or total tumor 
regression shows the appearance of indurated, whitish, fibrous 
lesions with a scar-like appearance in the form of nodules (sin-
gle or multiple), bands, lines, or stars [4,12-15].

The microscopic criteria for this phenomenon were defined 
by Mostofi in 1973 based on the analysis of 17 patients with 
testicular cancer with regression, with characteristic findings as 
follows [16].

-Dense or lax acellular collagenous fibrous scar with hyalin-
ized seminiferous tubules, hemosiderin deposits, and scattered 
plasma cells.

-Hematoxylin deposits separated by basement membrane 
and scar tissue, consisting of calcium and Deoxyribonucleic acid 
(DNA), resulting from tubular cell necrosis. 

Tumor regression can be complete or partial. The most fre-
quent finding is intratubular neoplasia, although there may be 
teratomatous elements and, less frequently, foci of residual in-
vasive tumors [12,17,18].

Only the first case in the present series showed a ‘Minimal’ 
intratubular germ cell neoplasia in seminiferous tubes adjacent 
to the fibrous focus in the immunohistochemical study. Al-
though intratubular neoplasia was not observed, PLAP labeled 
the seminiferous tube cells, indicating that they corresponded 
to modified germ cells.

More recently, in 2016, the WHO defined lymphoplasmacyt-
ic inflammatory infiltrate (present in around 90% of cases), tu-
bular hyalinization (approximately 70%), increased vascularity 
(50%), hemosiderophages (44%), and thick intratubular calcifi-
cations as the diagnostic criteria for testicular tumor regression, 
in addition to seminiferous tubule atrophy and sclerosis (100%), 
in situ germ cell neoplasia (approximately 50%), Leydig cell hy-
perplasia (45%), and intratubular microliths (30%) with respect 
to the periphery. Moreover, in situ germ cell neoplasia and large 
and thick calcifications, which are believed to derive from intra-



www.jcimcr.org                Page 4

tubular growth, necrosis, and/or calcification of the embryonal 
carcinoma, are specific findings of this phenomenon. 

Thus, pathologists confronted with a testicular scar, even if 
it is not accompanied by the aforementioned criteria, should 
consider the possibility of a spontaneously regressing testicular 
tumor [4,12,18].

Regarding the histological subtype of the tumor and its po-
tential for spontaneous regression, although choriocarcinoma 
was historically the subtype most frequently associated with 
this phenomenon, recent reports more often observe semino-
ma, while teratoma remains the least likely subtype to regress 
[17,19].

The first case in this series was a mixed non-seminomatous 
tumor, although we could not exclude a seminomatous compo-
nent. Since the AFP levels were >100 mU/mL, the tumor was 
thought to be associated with a yolk sac tumor component; 
moreover, as the BHCG was >5,000 mU/mL, it was thought to 
be also associated with a choriocarcinoma and/or embryonal 
carcinoma component. In the second case, the lymph node bi-
opsy and the normal levels of tumor biomarkers did not suggest 
a classic seminoma.

The symptoms of this phenomenon are similar to those of 
any tumor mass. The retroperitoneal mass of the first case 
caused extrinsic compression on the duodenum; probable in-
filtration of the walls likely explained the bleeding observed by 
endoscopy, while the second case presented with pain in the 
lumbar fossa, reflecting the presence of an extensive retroperi-
toneal disease with probable involvement of the psoas muscle 
or nerve roots.

In patients with extragonadal germ cell tumors with normal 
testicular examination findings, the question is whether the tu-
mor is a primary extragonadal germ cell tumor (a rare entity, 
corresponding to 3-5% of germ cell neoplasms) or if it is a non-
palpable testicular tumor in the early stage or if it has spontane-
ously regressed, being the latter more likely for retroperitoneal 
germ cell tumors than for those located in the mediastinum and 
central nervous system [20,21]. 

As also observed in both patients in the present case series, 
testicular palpation findings are usually normal. Since this pro-
cedure is not very accurate, a high-resolution scrotal ultrasound 
is necessary to identify the primary tumor or its indirect signs.

Testicular tumors that have regressed show non-specific ul-
trasound manifestations. The most frequent findings are nodu-
lar or linear, hyper- or hypoechogenic lesions, signs of testicular 
atrophy, and/or shadows that reflect calcifications or fibrosis 
[22-24].

When the ultrasound is inconclusive, scrotal magnetic reso-
nance imaging may be useful to better define indeterminate 
findings [25].

Both patients in our series presented hypoechoic nodular 
lesions on scrotal ultrasound, which was associated with mi-
crolithiasis in one case. Radical orchiectomy was necessary 
after diagnosis of the burned-out testicular tumor. This proce-
dure confirms the diagnosis and has therapeutic purposes as 
it eradicates the primary tumor focus, since the persistence of 
intratubular neoplastic germ cells increases the risk of disease 
recurrence. In addition, the blood-testicular barrier prevents 
the passage of cytotoxic agents to the seminiferous tubules 
[1,19,26].

The extratesticular disease was treated with cisplatin-based 
PCT (BEP regimen), similar to that used for later-stage testicular 
tumors. These tumors are staged and treated similarly to con-
ventional testicular germ cell tumors, since there are no guide-
lines to specifically evaluate this phenomenon given its low fre-
quency, although it remains unknown whether their prognosis 
is similar to that for testicular tumors or whether the regression 
could impact the prognosis of these patients [17].

The first case corresponded to a stage IIIC (pT0 N3 MO S3) 
non-seminomatous tumor with a bulky retroperitoneal mass 
measuring 16 cm in diameter. The pronounced elevation of AFP 
to the S3 level (>10,000 ng/mL) placed it into the high-risk cat-
egory according to the International Germ Cell Tumor Collab-
orative Group Classification. These patients have a >50% chance 
of a lasting response to PCT, and up to 50% of patients die of the 
disease [26,27].

Our patient presented a partial response to the first-line 
treatment with BEP and normalization of tumor marker levels, 
with a residual mass measuring 4 cm. In non-seminomatous tu-
mors, retroperitoneal lymphadenectomy with complete surgi-
cal resection of residual retroperitoneal disease ≥1 cm is stan-
dard of care for teratoma and/or viable tumor resection [28]. 
The probabilities that residual retroperitoneal masses with 
normal post-computed tomography and tumor marker levels 
are fibrosis/necrosis, teratoma, and a viable tumor are 40–50%, 
35–40%, and approximately 10%, respectively, with higher 
probabilities of a viable tumor or teratoma with increasing re-
sidual tumor size [29].

The aorta, inferior vena cava, and renal vessels may adhere 
to retroperitoneal tumors, as was observed in our patient and 
which prevented a complete resection. Thus, surgeons must 
be trained in vascular techniques and these surgeries should 
be performed in specialized centers [30,31,32]. In our opinion, 
the best way that would have improved the patient’s prognosis 
would have been to adequately integrate the systemic CT and 
surgery with complete resection of the residual mass.

The second case corresponded to a stage IIC (pT0N3 M0) 
seminomatous tumor, hence the indication for cisplatin-based 
PCT with the BEP regimen every 21 days for three cycles, which 
resulted in a very good response, with a residual retroperitone-
al tumor measuring <1 cm, which will be monitored by follow-
up imaging.

It is common for patients with stage II seminomas to evi-
dence residual disease on imaging after CT treatment, which 
occurs in up to 80% of those who present with bulky disease 
[33].

Many of these residual masses do not contain viable tumor 
and disappear during follow-up in approximately half of the pa-
tients, with a low probability of presenting a viable tumor when 
the residual tumor is <3 cm, as is the case in the second patient 
in our series [34]. As for the prognosis, the second case would 
correspond to an advanced seminoma in the low-risk category 
according to the International Germ Cell Tumor Collaborative 
Group Classification, with a 5-year overall survival rate (OSR) of 
92% [35]. LDH has recently been shown to be a prognostic fac-
tor in advanced low-risk seminoma, in which patients with LDH 
levels <2.5 times the upper normal limit, as in the case of our 
patient, have a better prognosis (3-year OSR of 97% versus 92% 
with LDH above this value) [36].
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Conclusion

Burned-out testicular cancer is a rare phenomenon; case re-
ports and small series published over several decades have con-
tributed to its recognition by the WHO in 2016. The condition is 
characterized by metastases from a germ cell tumor, without a 
palpable testicular tumor, with an image suspicious of tumor on 
scrotal ultrasound and a partial or total histological regression 
of the primary testicular tumor without treatment after orchi-
ectomy. Based on histological examinations, the most frequent 
cases are of seminoma and the etiopathogenesis appears to 
mainly involve immunological events. Diagnosis is confirmed 
by orchiectomy, with characteristic elements, and eradicates 
the primary tumor focus, since, otherwise, the persistence of 
intratubular neoplastic germ cells could increase the likelihood 
of disease recurrence. Due to its low frequency, it is unknown 
whether the clinical behavior of the disease is similar to that 
in patients with testicular tumors or whether regression affects 
their prognosis. Regardless, these tumors should be staged and 
treated like conventional testicular germ cell tumors.

Declaration: Written informed consent was obtained from 
the patient's next of kin (for case 1) and the  patient (for case 2) 
for publication of these case reports.

Disclosure: The author reports no conflicts of interest in this 
work. 
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