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Sarcoidosis is a disease characterised primarily by lung tissue involvement.
Extrapulmonary involvement, particularly in the genitourinary tract, is
extremely rare, particularly when it comes to primary disease detection in this
location. The gold standard in establishing a definitive diagnosis of sarcoidosis is a
combination of the clinical picture, the results of imaging methods, and
histopathological examination from the biopsy taken (thus ruling out other
causes of granulomatous inflammation). However, it is common for the biopsy
to be infeasible or for the patient to refuse such an examination, resulting in the
neglect of this critical verification. We introduce the case of a young 29-year-old
man of Czech nationality who had been complaining for some time about non-
specific pain above the pubic bone and in the lower abdomen, which was
combined with a painless enlargement of the right half of the scrotum. Due to
suspected malignancy, it was, after considering clinical, imaging, and laboratory
findings, decided to perform a radical orchiectomy as a treatment option. The
histological examination revealed that it was not cancer, but rather a rare
genitourinary form of extrapulmonary sarcoidosis. In this case, radical
resection had been, therefore, unnecessary. We also present a review of the
literature on published extrapulmonary, genitourinary, and testicular sarcoidosis
cases. All the above demonstrates the importance of considering a possible
atypical sarcoidosis manifestation and histological confirmation before pursuing
radical solutions.
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1 Introduction

Sarcoidosis is a chronic multisystemic granulomatous disease of
unknown origin, which affects various organs and tissues, with the
lungs and hilar lymph nodes being the most commonly impacted
(approximately 90% of all cases). Multiple non-caseating granulomas
formed mostly by an accumulation of fibroblasts, lymphocytes, and
transformed macrophages are a typical morphological picture (1-4).
The exact pathogenesis of sarcoidosis has not been completely
elucidated yet. Recent advances in the understanding of the
function of various immune cells in sarcoidosis suggest that an
important role in granuloma formation and progression is played
by Thl cells, Th17 cells, Th17.1 cells, Treg cells and functional
phenotypes of macrophages (5).

It is primarily a disease of younger and middle-aged individuals,
most frequently between the ages of 20 and 40. The diagnostic process
is usually lengthy and complicated since the disease’s symptoms are
often non-specific and can mimic other illnesses (including
malignancy), particularly in atypical locations. The testicular form of
sarcoidosis is extremely rare (less than 50 cases had been reported in
the literature since the year 2000). This rare condition, however, bears a
high risk of performing an unnecessary orchiectomy and/or
epididymectomy due to a suspicion of malignancy, especially where
diagnostic biopsy is not performed (6-9).

Here, we would like to introduce the case of a patient whose
first sarcoidosis manifestation was a painless mass in the right half
of the scrotum. To provide a more comprehensive view of this
problem, this paper also includes a review of published literature on
atypical extrapulmonary manifestation of sarcoidosis - testicular
sarcoidosis. The primary objective of this publication is to
emphasise that this disease should not be overlooked in the
differential diagnosis and that preoperative biopsy can be
extremely beneficial in certain cases. The case report itself was
created using the CARE checKlist (Supplementary Material 1). The
timeline of the main diagnostic and therapeutic points of this case is
depicted in Figure 1.

2 Case report

We present the case of a young 29-year-old man of Czech
nationality referred for plastic surgery of a recurrent right inguinal
hernia with scar excision. During the pre-operative check, however,
an enlargement of the right testicle was discovered, bringing
attention to the possibility of a testicular tumour for the first
time. Following that, the patient was transferred to the urology
clinic for a more thorough evaluation. It was discovered that the
patient had non-specific pain above the pubic bone and in the lower
part of the abdomen for an extended period of time. He also noticed
more frequent urination urges and there was also a longer-term
(more than three months) painless enlargement of the right half of
the scrotum. The patient denied having any other problems, he had
no loss of appetite or weight loss, and there had been no previous
genital trauma that could have caused the enlargement. In the past,
an orchidopexy was performed due to the undescended right
testicle. The patient also underwent inguinal hernia surgery in his
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childhood. The patient had essential hypertension, which was
controlled with medication. Clinically, the patient’s family history
was insignificant. Other information that could explain the patient’s
problems or be relevant to the given case has not been discovered.

The patient’s physical clinical examination revealed a significantly
hard testicle on the right, as well as an infiltrated and firmer spermatic
cord. The findings on the left side were normal. Based on the results of
the subsequent ultrasound examination, a diagnosis of a tumour arising
from the testicular tissue with simultaneous induration (suspicious
malignant infiltration) of the epididymis on the right was made
(Figure 2). The left testicle had no changes in echogenicity and any
focal pathologies, but dilatation of the veins of the pampiniform plexus
was detected. Other findings were either normal or clinically
insignificant in this case.

A radical right-sided orchiectomy was chosen as the solution.
No preoperative or perioperative biopsy was performed since the
diagnosis of malignancy was considered certain. The possible risk of
malignant cells spreading and thus worsening the prognosis of a
patient with the suspected testicular tumour was the main reason
for the surgery. Given the seriousness of the presumed diagnosis,
the quickest possible intervention was preferred and inguinal
exploration with radical orchiectomy was performed.

A complex of the testis, epididymis and spermatic cord (right
side) with a total weight of 55 g and a size of 6.5 X 4 x 4 cm was sent
to the Institute of Pathology for histological examination. The
seminal cord was 1 ¢cm long and had a normal macroscopic
structure. The testicle was 3 x 3 x 3.5 cm in size, with light
brown parenchyma and no macroscopically visible focal changes.
The testis sheaths had been slightly thickened. The epididymis was
2.5 x 0.7 x 1 cm in size, and a well-circumscribed solid whitish
lesion was visible macroscopically. There were no other significant
macroscopic findings (Figure 3).

Microscopic histopathologic examination of all the mentioned
structures did not confirm the initial clinical diagnosis of a
malignant tumour. Non-caseating epithelioid cell granulomas
with multinucleated giant cells were the most dominant finding
in all specimens. Asteroid inclusions were also visible in the giant
cells, as well as an optically active material with a foreign
appearance and a morphology that was suggestively crystalline or
fibrous. Granulomas were found to express CD68 diffusely using
immunohistochemical techniques. CKAE1/AE3 expression, on the
other hand, was not observed (Figure 3). In the differential
diagnosis, sarcoidosis was the most likely finding due to the
typical histopathological results.

Following the surgery, a full-body CT (computed tomography)
scan revealed extensive lymphadenopathy, particularly in the
mediastinal, paratracheal, and hilar nodes. The lung parenchyma
also demonstrated focal involvement. Additionally, there were
enlarged nodes in the supraclavicular sheath and retroperitoneum.
Based on these findings, the clinicians suspected a progressive tumour
process. The fact that the oncological markers were negative while the
testicle was obviously affected with a pathological growth, led the
clinicians to suspect lymphoma. A mediastinoscopy with subcarinal
lymph nodes sampling for histopathological examination was
performed; similar to the scrotal contents, histopathology revealed
the presence of typical sarcoidosis signs.

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1253120
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Skopelidou et al.

T

Prior to admission
Symptoms such as non-specific
pain above the pubic bone and in the lower
part of the abdomen, more frequent urination
urges, painless enlargement of the right half of
the scrotum.

March 2019

(Em)
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During the preparation for the planned plastic
surgery of the inguinal hernia, a tumor of the

right testicle was diagnosed. A sonographic
examination was performed, the patient was
admitted to the urology clinic.

March 2019
Following the surgery, a CT scan of the
abdomen and pelvis was performed, and

March 2019

A radical right-sided orchiectomy was
performed.

extensive lymphadenopathy suspected as a
metastatic process was found. The patient
underwent sperm cryopreservation.

April 2019
The results of the histopathological
examination are available. A granulomatous

April 2019
Laboratory samples were taken for
lymphoproliferation, results without suspicion

of hemato-oncological disease. Spirometry and
X-ray examination of the chest were performed|
at the pulmonary clinic, without pathologies.

inflammation of the sarcoid type was
diagnosed.

May 2019
At the conclusion of the multidisciplinary
team, the final diagnosis of the patient was
established as stage II sarcoidosis.

May 2019
Mediastinoscopy with sampling of subcarinal

lymph nodes was performed. Histological
examination again showed a picture consistent
with sarcoidosis.

Corticotherapy with initial 40 mg of
Prednisone for 6-9 months with a gradual
reduction was indicated.

June 2019
Corticosteroid therapy was started. ECG holter,

spirometry, chest x-ray, and echocardiography
vere all conducted. There were no pathological
findings.

2019

Corticotherapy was administered for a total of
two years. Discontinuation of corticotherapy
was preceded by a follow-up CT examination,
which showed practically complete regression
of lymphadenopathy and focal lung
involvement.

The patient is now free of clinical issues and
attends individual specialized check-ups on a
regular basis.

FIGURE 1
The timeline of the main diagnostic and therapeutic points of this case

Tumour markers were assessed on Day 3 day after the surgery.
Both the human chorionic gonadotropin level and alpha fetoprotein
level were within the normal range.

The laboratory evaluation on Day 10 after the orchiectomy showed
physiological liver transaminases, alkaline phosphatase, lactate
dehydrogenase, glutamyltrasferase, creatinine, urea, albumin, total
serum protein, C-reactive protein and immunoglobulins (IgG, IgM,
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IgA) results. Serum protein electrophoresis showed a polyclonal increase
in gamma globulin. Further laboratory testing showed a decreased
haemoglobin level of 12.6 g/dl, elevated platelet count of 489 x 10°/1 and
lymphopenia with a level of lymphocytes 0.7 x 107/1. Blood lymphocyte
immunophenotyping by flow cytometry wasn 't performed.

As a result, the patient’s condition was concluded by the
multidisciplinary team as stage II sarcoidosis. Specific examinations
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Ultrasound examination of the contents of the patient’s scrotum (in this case, the right testicle) performed prior to the final indication for surgery
According to the final evaluation, it was determined that it is a malignant tumour developing from testicular tissue that also extends into the
epididymis, causing induration in this location. As previously noted in the text, the dilation of the veins of the pampiniformis plexus of the first degree
on the left was a secondary finding. No additional pathologies were discovered. This was the decisive examination on the basis of which the patient

was indicated for orchiectomy.

were also performed to detect associated eye and heart impairment.
The findings (including serum calcium level)were normal, with the
exception of a 24-hour urine collection test, showing increased
calcium excretion and serum angiotensin-converting enzyme
(SACE), which was below the normal range at 13 (reference range:
20-70). The patient was then prescribed corticosteroid therapy.
Prednisone was administered at a dose of 40 mg/day per os for the
first three weeks, then at a dose of 30 mg for two weeks, and finally at
a dose of 20 mg long-term. Corticotherapy was administered for a
total of two years. Discontinuation of corticotherapy was preceded by
a follow-up CT examination, which showed practically complete
regression of lymphadenopathy and focal lung involvement.

The patient is now free of clinical issues and attends individual
specialised follow-ups on a regular basis, with the last one having
taken place in June of this year (2023).

3 Discussion

Sarcoidosis, as mentioned in the Introduction, is a disease
characterised mostly by the involvement of lung tissue and related
lymph nodes (mainly hilar). Only approximately one-tenth of all
sarcoidosis cases primarily manifest as extrapulmonary (i.e., without
any pulmonary lesion). Extrapulmonary manifestations primarily
occur in the skin, eyes, spleen, liver, or, in some cases, the central
nervous system. Primary sarcoidosis in the genitourinary tract is
extremely rare, especially when it comes to the primary detection of
the disease in this location. As a consequence, sarcoidosis is rarely
considered as a possible cause of pathological findings in these unusual
locations, putting patients at risk of unnecessary procedures and
surgical interventions that can negatively impact their quality of life
(3, 4, 8, 10, 11).

The genitourinary manifestation of sarcoidosis affects less than
0.2% of all patients. It's worth noting that this statistic increases to 5%
when autopsies are included - genitourinary involvement is
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frequently underdiagnosed (7, 12, 13). A review of the literature,
including a total of 60 case reports of sarcoidosis affecting the male
reproductive system, was published in 2004 (14). According to their
findings, the epididymis (73%) is the most commonly affected,
followed by the involvement of testicles (47%), spermatic cord
(8%), and prostate (3%). In addition, we conducted a literature
review, which included published case reports from 2004 to the
present and found 35 publications that matched our search criteria
(Table 1). Using the keywords “extrapulmonary sarcoidosis,”
“genitourinary sarcoidosis,” and “testicular sarcoidosis,” a total of
598 articles were found in the PubMed database. The search criteria
were publications with full text available from 2004 to the present
day. Individual abstracts that were irrelevant to the topic were
excluded after a thorough review. Duplicate articles or those
lacking histopathological verification or other critical data were also
excluded. As a result, 35 articles regarding male reproductive tract
sarcoidosis (excluding prostate — 1 case) were included in the final
analysis. Table 1 shows the results of the search. According to the
findings of the presented sources, the testicles were the most
commonly affected (71%), followed by the epididymis (43%) and,
finally, the spermatic cord (6%). It was usually a bilateral involvement
(57%). The vast majority of presented cases had the primary
manifestation in this atypical localization (86%), only in a few cases
(14%) did the patient have a known clinical history of sarcoidosis. In
roughly half of the cases (54%), no preoperative verifying biopsy or
frozen biopsy during exploratory surgery was performed, which
partly contributed to the fact that in 11 cases (31%), a radical
procedure (orchiectomy or epididymectomy) was performed.
Another interesting finding was the fact that simultaneous
involvement of the testis, epididymis, and spermatic cord similar to
our patient was described only in a single report; in that case,
however, the patient had already been previously diagnosed with
sarcoidosis. In effect, the case report we present is unique in its
simultaneous unilateral involvement of all the mentioned structures
representing the first manifestation of sarcoidosis.
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FIGURE 3

The testicle, epididymis, and spermatic cord complex (A) were sent to the Pathology department of the Ostrava University Hospital following a
radical orchiectomy. The testes and spermatic cord showed no obvious macroscopical pathology. The testis sheaths were slightly thickened.
However, a solid lesion approx. 1 X 2 X 2 cm in size primarily whitish in colour was present in the epididymis (black arrows on the left, the lesion can
be seen on both sides of the cut). (B—E) demonstrate the typical microscopic structures seen in sarcoidosis when stained with haematoxylin and
eosin, particularly confluent non-caseating epithelioid granulomas. Another common trait is the presence of numerous asteroid bodies (white
arrows with black outlines). Rich lymphocytic infiltration can also be seen around the granulomas. (E) shows the immunohistochemical staining for
CD68 (histiocytic marker), which was highly positive in our case, as is typical of this type of cells.
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TABLE 1 Review of testicular sarcoidosis cases reported since the year 2004.
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Testicular
biopsy
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29/ . . scrotum, epididymis, us, noncaseating . . . Vahid
31 2006 USA M painful scrotal swelling multiorgan involvement no CT, MRI yes granulomas Corticosteroids 6 m: regression etal. (33)
2 ioh . in,  epididymises, . hich h
1 2005 USA 9/ right t.e.stlcular pain testces epl('ildymlses o US, X-ray yes noncaseating  surgery (hig| . B Rehman
M pleuritic chest pain multiorgan involvement granulomas inguinal exploration) et al. (34)
. . no (only
35/ painless scrotal swelling, from noncaseatin
33 2004 UK submental mass, testes, skin, hilar nodes no Us, CT s Corticosteroids ? m: regression Khan et al. (35)
M K X other granulomas
skin lesions
masses)
46/ painless bilateral e . . US, MRI, noncaseating surgery Kodama
4 2004 , ski -
3 00 Japan M scrotal swelling epididymises, skin ne X-ray, CT no granulomas (bilateral epididymectomy) et al. (14)
> .
35 2004 UK 7! painless mass in right testis testis no Us yes noncaseating Corticosteroids 7 m: regression Rees et al. (36)
M granulomas

CNS, central nervous system; CT, computed tomography; F, female; M, male; MRI, magnetic resonance imaging; NSAID, non-steroidal anti-inflammatory drugs; PET/CT, positron emission tomography/computed tomography; US, ultrasound.
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Clinical symptoms of testicular involvement are numerous and
differ from case to case. It can be a sharp pain that appears suddenly
or a long-term silent mass in the scrotum (as in our case). However, it
is necessary not to forget that the scrotal enlargement can be caused
by a wide range of diseases that must be ruled out before a definitive
diagnosis can be made. It may be a hernia, an abscess, a localised form
of tuberculosis or syphilis, or even a malignant tumour (a primary or
secondary site, or even a manifestation of lymphoma). Sarcoidosis is
typically diagnosed by exclusion (6, 11, 21, 28, 29).

A combination of the clinical picture, the results of imaging
methods, and the conclusion of histopathological examination from
the biopsy taken (thus also ruling out other causes of granulomatous
inflammation) is the gold standard in establishing a definitive
diagnosis of sarcoidosis. However, this is a procedure reserved for
cases of lung tissue or lymph node abnormality. Exact guidelines for
cases of primary manifestation in unusual locations are still lacking.
Moreover, biopsy is relatively often not completely feasible or the
patient refuses such examination, resulting in the omission of this
critical verification. In such cases, the final decision is based solely on
clinical examination and imaging modalities, which do not provide
an accurate picture of the disease at hand. Sarcoidosis can also mimic
other lesions, the most serious of which is a malignant tumour, which
cannot be ruled out without a confirmative biopsy (1, 3, 6, 7, 19, 20).

Malignancy is the most serious possible diagnosis, which is further
complicated by the fact that both sarcoidosis and malignant testicular
tumours have a similar age of onset. Even though histopathological
evaluation is the most sensitive and accurate method, clinical practice
relies largely on imaging results, particularly on the ultrasound, which
was also performed in our case. It can reliably identify a pathological
lesion, but it is unable to distinguish between “mere” extrapulmonary
sarcoidosis and a malignant tumour. The use of MR (magnetic
resonance) imaging is an option, but it is a much more expensive
examination with several limiting criteria, and the data obtained may
not be strictly specific (3, 6, 9, 15). Furthermore, certain serum markers
associated with testicular tumours - LDH (lactate dehydrogenase),
AFP (alpha-fetoprotein), HCG (human chorionic gonadotropin), and
ACE (angiotensin-converting enzyme) - are evaluated in the
laboratory. However, even in the case of benign lesions, their values
can be false positive. At the same time, if these oncomarkers are
negative, a malignant lymphoma differential diagnosis is still not ruled
out (3, 7, 11, 16, 18).

As a result, it is appropriate to highlight the indispensable role of
histopathological examination, which can determine the final diagnosis
with high accuracy. Even so, since biopsy is an invasive method that is
associated with several complications in the genital area, this
examination is performed less frequently and reluctantly. When a
malignant tumour is suspected, a large number of clinicians consider
performing a probatory biopsy very carefully because there is a risk of
spreading malignant cells to other locations. It is also worth noting that
some studies suggest a link between testicular sarcoidosis and testicular
cancer, but this remains a contentious issue. That is why we continue to
face the fact that when a unilateral scrotal mass is discovered, the most
common treatment is an often-unnecessary radical orchiectomy, as
was the scenario in our case (2, 7, 9, 19, 20, 22, 28, 32, 35, 36).
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As a result, some recommendations can be summarized in the
following points. In younger individuals with a bilateral scrotal
mass involving several scrotal structures, a known family or
personal history of sarcoidosis and negative oncological markers,
we should first consider a possible benign nature of the lesion and
proceed with further verification. First and foremost, high-quality
imaging of the chest, abdomen, and pelvis should be performed, and
a biopsy with histological evaluation or perioperative biopsy should
be seriously considered. Perioperative biopsy with immediate fresh-
frozen section evaluation can be performed even if the clinical
picture is unclear and the risk of malignancy is intermediate. This
will allow, if the malignancy is indeed confirmed, to proceed with
the radical procedure immediately while minimizing the risk of
spreading of potential malignant cells; on the other hand, this
approach will prevent unnecessary orchiectomy if the finding is
benign (2, 3, 6, 7, 9, 10, 13, 14, 16, 19, 20, 28, 30, 32, 35). Still, if the
clinical picture strongly indicates malignancy, biopsy is unnecessary
and a radical solution should be employed.

However, it is clear that this is an issue that requires more
research and a deeper understanding by professional societies in
order to effect change and create precisely defined diagnostic and
therapeutic procedures.

4 Conclusion

To summarise, the diagnosis of sarcoidosis, particularly when it
comes to atypical localizations, remains a very complicated process,
owing to the variability and non-specificity of the syndromes.
Genitourinary sarcoidosis is a very rare manifestation of this
systemic disease, and it frequently mimics other diseases
(including cancer), making the correct diagnosis difficult. Hence,
when an atypical scrotal mass is discovered, physicians should
consider the atypical manifestation of sarcoidosis among the
possible diagnoses. The presented case shows the importance of
chest examination using imaging methods and of histopathological
confirmation of the diagnosis in such unclear cases, in which
sarcoidosis can be suspected, before performing a radical
surgical procedure.

5 Patient perspective

The patient agreed to the course of treatment and had no
objections to the chosen procedures. The patient also consented to
the publication of his case with anonymized data, as he believes that
this may help to raise awareness of the issue.

Data availability statement

The original contributions presented in the study are included
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directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1253120
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Skopelidou et al.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of FN Ostava, University Hospital Ostrava, 17.
listopadu 1790/5, 708 52 Ostrava, Czech Republic (Reference
number 430/2023). The studies were conducted in accordance
with the local legislation and institutional requirements. The
participants provided their written informed consent to
participate in this study. Written informed consent was obtained
from the individual(s) for the publication of any potentially
identifiable images or data included in this article.

Author contributions

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

Funding

This article was supported by the Ministry of Health, Czech
Republic - conceptual development of research organisation
(FNOs/2023).

References

1. Albayrak AT, Gunay KC, Yesildal C, Kirecci SL, Yilmaz O. Sarcoidosis is a rare
cause of infertility: A case report. Urol Case Rep (2020) 28:101065. doi:
10.1016/j.eucr.2019.101065

2. Hey WD, Shienbaum AJ, Brown GA. Sarcoidosis presenting as an epididymal
mass. ] Am Osteopath Assoc (2009) 109(11):609-10. doi: 10.7556/ja0a.2009.109.11.609

3. Eyselbergs M, D’Hauwe R, De Cuyper K, Camerlinck M, Van Aken B, Oyen R,
et al. Testicular sarcoidosis. JBR-BTR. (2011) 94(4):199-201. doi: 10.5334/jbr-btr.591

4. Esnakula AK, Coleman P, Ahaghotu CA, Naab TJ. Scrotal mass and unilateral
lung masses with pleural effusion mimicking metastatic testicular Malignancy: an
unusual presentation of sarcoidosis. BMJ Case Rep (2013) 2013:bcr2012008658. doi:
10.1136/bcr-2013-008658

5. Zhang H, Costabel U, Dai H. The role of diverse immune cells in sarcoidosis.
Front Immunol (2021) 12:788502. doi: 10.3389/fimmu.2021.788502

6. Ostrowska M, Swiniarski P, Ostrowski A, Kowalski FR, Adamowicz J, Grzanka D,
et al. Sarcoidosis of the spermatic cord - case report and literature review. Basic Clin
Andrology (2022) 32(1):7. doi: 10.1186/s12610-022-00158-8

7. Ballet B, Roelandt M, Lockefeer F, Thiier D. Testicular sarcoidosis: diagnostic
approach and management strategies. Cureus. (2021) 13(1):e12715. doi:
10.7759/cureus.12715

8. Haclosmanoglu T, Tiirk S, Baloglu TH, Yavuzsan E, Yavuzsan AH. Sarcoidosis
with bilateral testicular involvement resembling testicular cancer: A rare case report.
Cureus. (2022) 14(4):e23982. doi: 10.7759/cureus.23982

9. Joel J, Thomas J, Gill K, Biyani CS. Testicular sarcoidosis masquerading as
testicular carcinoma. Cent Eur J Urol (2014) 67(3):261-3. doi: 10.5173/
ceju.2014.03.art10

10. Kimura S, Momozono K, Shimamatsu K, Noguchi M. Testicular sarcoidosis with
bilateral scrotal swelling. IJU Case Rep (2019) 3(1):12-4. doi: 10.1002/iju5.12124

11. Campos AL, Costa M, Gongalves F, Neves C, Cotter J. A rare case of sarcoidosis
with urologic symptoms as the presenting feature. Cureus. (2022) 14(8):e28315. doi:
10.7759/cureus.28315

12. Choksi US, Singh G. Testicular sarcoidosis: an underdiagnosed manifestation
that poses unique challenges. Cureus (2022) 14(6):€25942. doi: 10.7759/cureus.25942

Frontiers in Immunology

10.3389/fimmu.2023.1253120

Acknowledgments

The authors would like to thank the patient and the many
doctors who worked tirelessly on this difficult case.

Conflict of interest

Authors PH, VZ, DZ and PD are employed by Department of
Pathology, EUC Laboratore CGB a.s., Ostrava, Czechia.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fimmu.2023.1253120/
full#supplementary-material

13. Thuret R, Cariou G, Aerts J, Cochand-Priollet B. Testicular sarcoidosis with
elevated levels of cancer-associated markers. J Clin Oncol (2008) 26(36):6007-8. doi:
10.1200/JC0O.2008.17.9861

14. Kodama K, Hasegawa T, Egawa M, Tomosugi N, Mukai A, Namiki M. Bilateral
epididymal sarcoidosis presenting without radiographic evidence of intrathoracic
lesion: Review of sarcoidosis involving the male reproductive tract. Int J Urol (2004)
11(5):345-8. doi: 10.1111/j.1442-2042.2004.00783.x

15. De Cinque A, Corcioni B, Rossi MS, Franceschelli A, Colombo F, Golfieri R,
et al. Case report: testicular sarcoidosis: the diagnostic role of contrast-enhanced
ultrasound and review of the literature. Front Med (2021) 7. doi: 10.3389/
fmed.2020.610384

16. Bouytse K, Haddaoui H, Benamour J, Bourkadi JE. Painful testicular swelling: an
unusual localization of sarcoidosis. Pan Afr Med ] (2020) 36:222. doi:
10.11604/pamj.2020.36.222.24749

17. Parida GK, Kumar A, Mitra S, Suman A, Muthu GS. Rare case of testicular
sarcoidosis detected on FDG PET/CT in a patient with PUO. Clin Nucl Med (2020) 45
(8):€368-9. doi: 10.1097/RLU.0000000000003120

18. Bala P, Arjun P, Varghese L, Sudin SR, Pillai S, Thampy C, et al. A red herring, a
wild-goose chase, and an unexpected diagnosis of concomitant Malignancy and
sarcoidosis. Lung India (2020) 37(5):437-40. doi: 10.4103/lungindia.lungindia_378_19

19. Konishi S, Hatakeyama S, Yoneyama T, Yoneyama T, Hashimoto Y, Ohyama C.
Bilateral scrotal mass mimicking testicular cancer: An unusual presentation of
sarcoidosis. Int J Urol (2019) 26(11):1079-81. doi: 10.1111/iju.14089

20. Chierigo F, Alnajjar H, Haider A, Walkden M, Shaikh T, Muneer A. Testicular
pain as an atypical presentation of sarcoidosis. Ann R Coll Surg Engl (2019) 101(4):e99—
101. doi: 10.1308/rcsann.2019.0015

21. Babst C, Piller A, Boesch J, Schmid HP. Testicular sarcoidosis. Urol Case Rep
(2018) 17:109-10. doi: 10.1016/j.eucr.2018.01.021

22. Patel H, Shaaban H, Kumar A, Modi T, Maroules M. A rare case report of
bilateral testicular masses as an initial manifestation of systemic sarcoidosis. Urol Ann
(2015) 7(3):378-9. doi: 10.4103/0974-7796.152046

23. Alraies MC, Desai R, Alraiyes AH. Unusual presentation of sarcoidosis-involving
testis, spinal cord and the brain. Q/M. (2013) 106(8):781-2. doi: 10.1093/qjmed/hcs163

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fimmu.2023.1253120/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2023.1253120/full#supplementary-material
https://doi.org/10.1016/j.eucr.2019.101065
https://doi.org/10.7556/jaoa.2009.109.11.609
https://doi.org/10.5334/jbr-btr.591
https://doi.org/10.1136/bcr-2013-008658
https://doi.org/10.3389/fimmu.2021.788502
https://doi.org/10.1186/s12610-022-00158-8
https://doi.org/10.7759/cureus.12715
https://doi.org/10.7759/cureus.23982
https://doi.org/10.5173/ceju.2014.03.art10
https://doi.org/10.5173/ceju.2014.03.art10
https://doi.org/10.1002/iju5.12124
https://doi.org/10.7759/cureus.28315
https://doi.org/10.7759/cureus.25942
https://doi.org/10.1200/JCO.2008.17.9861
https://doi.org/10.1111/j.1442-2042.2004.00783.x
https://doi.org/10.3389/fmed.2020.610384
https://doi.org/10.3389/fmed.2020.610384
https://doi.org/10.11604/pamj.2020.36.222.24749
https://doi.org/10.1097/RLU.0000000000003120
https://doi.org/10.4103/lungindia.lungindia_378_19
https://doi.org/10.1111/iju.14089
https://doi.org/10.1308/rcsann.2019.0015
https://doi.org/10.1016/j.eucr.2018.01.021
https://doi.org/10.4103/0974-7796.152046
https://doi.org/10.1093/qjmed/hcs163
https://doi.org/10.3389/fimmu.2023.1253120
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Skopelidou et al.

24. Kovac JR, Flood D, Mullen JB, Fischer MA. Diagnosis and treatment of
azoospermia resulting from testicular sarcoidosis. J Androl (2012) 33(2):162-6. doi:
10.2164/jandrol.110.012534

25. Canguven O, Balaban M, Selimoglu A, Albayrak S. Corticosteroid therapy
improves the outcome of semen analysis in an oligozoospermic patient with
epididymal sarcoidosis. Korean ] Urol (2013) 54(8):558-60. doi: 10.4111/kju.2013.54.8.558

26. Gupta R, Senadhi V. A diagnostic dilemma: metastatic testicular cancer and
systemic sarcoidosis - a review of the literature. Case Rep Oncol (2011) 4(1):118-24. doi:
10.1159/000324184

27. Kim YB, Chung YG, Kim §J, Kim S], Ahn HS, Joo HJ, et al. Extensive systemic
sarcoidosis with testicular involvement mimicking metastatic testicular cancer. Korean
J Urol (2011) 52(4):295-7. doi: 10.4111/kju.2011.52.4.295

28. Woolf R, Toms L, Mann B. Systemic sarcoidosis mimicking advanced testicular
cancer. ] R Soc Med (2010) 103(6):251-3. doi: 10.1258/jrsm.2009.090344

29. Hassan A, El-Mogy S, Zalata K, Mostafa T. Bilateral epididymal sarcoidosis.
Fertil Steril (2009) 91(5):1957.e1-4. doi: 10.1016/j.fertnstert.2008.12.091

30. Datta SN, Freeman A, Amerasinghe CN, Rosenbaum TP. A case of scrotal
sarcoidosis that mimicked tuberculosis. Nat Clin Pract Urol (2007) 4(4):227-30. doi:
10.1038/ncpuro0777

Frontiers in Immunology

11

10.3389/fimmu.2023.1253120

31. Obinata D, Yamaguchi K, Hirano D, Fuchinoue A, Nemoto N, Takahashi S.
Intrascrotal involvement of sarcoidosis presenting like testicular appendices. Int J Urol
(2007) 14(1):87-8. doi: 10.1111/j.1442-2042.2006.01602.x

32. Massarweh NN, Bhalani VK, Shaw KK, Crawford B, Lang E, Davis R.
Testicular presentation of sarcoidosis and organ preservation: case report and
review of management strategies. Urology. (2006) 67(1):200. doi:
10.1016/j.urology.2005.08.011

33. Vahid B, Weibel S, Nguyen C. Scrotal swelling and sarcoidosis. Am | Med (2006)
119(11):e3. doi: 10.1016/j.amjmed.2006.02.004

34. Rehman J, Rizkala ER, Chughtai B, Khan SA. Hypoechoic testicular mass: a case
of testicular and epididymal sarcoidosis. Urology. (2005) 66(3):657. doi:
10.1016/j.urology.2005.03.008

35. Khan SA, Richenberg JL, Fletcher MS. Scrotal swelling in sarcoidosis. ] R Soc
Med (2004) 97(10):487-8. doi: 10.1177/0141076809701010

36. Rees DA, Dodds AL, Rathbone N, Davies JS, Scanlon MF. Azoospermia in
testicular sarcoidosis is an indication for corticosteroid therapy. Fertil Steril (2004) 82
(6):1672-4. doi: 10.1016/j.fertnstert.2004.07.950

frontiersin.org


https://doi.org/10.2164/jandrol.110.012534
https://doi.org/10.4111/kju.2013.54.8.558
https://doi.org/10.1159/000324184
https://doi.org/10.4111/kju.2011.52.4.295
https://doi.org/10.1258/jrsm.2009.090344
https://doi.org/10.1016/j.fertnstert.2008.12.091
https://doi.org/10.1038/ncpuro0777
https://doi.org/10.1111/j.1442-2042.2006.01602.x
https://doi.org/10.1016/j.urology.2005.08.011
https://doi.org/10.1016/j.amjmed.2006.02.004
https://doi.org/10.1016/j.urology.2005.03.008
https://doi.org/10.1177/0141076809701010
https://doi.org/10.1016/j.fertnstert.2004.07.950
https://doi.org/10.3389/fimmu.2023.1253120
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Unnecessary orchiectomy due to atypical sarcoidosis manifesting as a unilateral scrotal mass: a case report and literature review
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	5 Patient perspective
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


