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Abstract

Background Epididymal tumors, especially malignant tumors, have low incidence and are rare in our clinical work.
However, they may progress quickly and have poor prognosis. For such rare clinical cases with extremely low inci-
dence rates, and as they are prone to misdiagnosis and missed diagnosis and have a very poor prognosis, clinical
workers need to pay special attention and consider the possibility of primary epididymal malignant tumors.

Case report A 63-year-old Chinese male patient from Asia was admitted due to scrotal pain. Upon examination,

an abnormal lesion was found in the right epididymal region. After thorough evaluation, surgical resection was per-
formed, and the postoperative pathological result confirmed the presence of epididymal adenocarcinoma. After fur-
ther ruling out secondary lesions, primary epididymal adenocarcinoma was considered. Right retroperitoneal lymph
node dissection was performed under laparoscopic for treatment, and 1/11 lymph node metastasis was detected
after surgery. The patient is currently under close follow-up.

Conclusions The number of clinical cases of primary epididymal malignant tumors is very limited, there is currently
no standardized diagnosis and treatment process, and there is a lack of systematic evaluation methods regard-

ing the effectiveness of different treatment options such as chemotherapy, radiotherapy, immunotherapy, and tar-
geted therapy. In addition, the outcome is difficult to predict. In this article, we reviewed relevant literature and sys-
tematically elaborated on the diagnosis and treatment of epididymal malignant tumors, hoping to provide useful

information for relevant experts.
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Background

Primary malignant tumors of the epididymis are rare
clinical diseases, and the incidence rate is less than 7% of
overall male genital system tumors. The age range of its
onset is wide, but it is more common between the ages
of 30 years and 50 years, which is 10 years later than the
average age of onset for benign tumors of the epididymis.
Among them, the age distribution of patients with dif-
ferent pathological types varies, and embryonic rhabdo-
myosarcoma occurs earlier. To date, the youngest patient
reported in China is only 14 months old. The onset age
of adenocarcinoma is relatively older, generally over
40 years [1]. There is no relevant report on the difference
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in incidence rate between different regions or races. Pri-
mary malignant tumors of the epididymis are mostly
unilateral, with more tumors on the left side. Moreover,
tumors are mostly located in the tail of the epididymis,
and bilateral cases are very rare. Due to their anatomi-
cal characteristics, epididymal tumors are theoretically
easy to find. However, as the hidden clinical symptoms
and the fact that epididymal masses are mostly benign
tumors, chronic inflammatory nodules, or sperm sta-
sis, the incidence of malignant tumors is low, leading to
low alertness of clinical physicians to them, thus delay-
ing the time of diagnosis and treatment. At the same
time, epididymal malignant tumors are highly malignant
tumors and prone to metastasis early with poor progno-
sis. Moreover, most of the domestic and foreign literature
consists of case reports rather than systematic research.
Therefore, a relatively standardized diagnosis and treat-
ment mode has not yet been determined [2].

Case report

A 63-year-old Chinese male patient from Asia visited
our hospital on 1 August 2021, due to “swelling and pain
in the right testicle for over a year” who had a history of
surgical treatment for left testicular hydrocele and was
without other special medical experiences and allergy
history regarding food and drugs, no history of exposure
to significant carcinogenic factors, and no obvious fam-
ily history of tumors. Physical examination: normal vital
signs, height 178 cm, weight 74 kg, no swelling of superfi-
cial lymph nodes throughout the body, intact scrotal skin,
no redness, swelling or pain. The size and morphology of
the left testicular epididymis were normal, with slightly
lower activity. The size of the right testicle was close to
normal, and there was a nodule about 4 cm X4 cm in size
in the upper and posterior epididymal area. The texture
was hard, with poor mobility and no obvious squeezing
pain. Scrotal ultrasound showed an irregular cystic mass
in the right epididymis area that was tightly adhered
to the right testicle, exhibiting an uneven mixed echo
mass with unclear boundaries. The size of the lump was
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approximately 4 cmX3 cmX2 cm. Magnetic resonance
imaging (MRI) prompted the following description:
right epididymis was full; within it, there was a range of
approximately 2.6 cmx2.8 cmXx2.1 ¢cm mixed signals
of cystic and solid nature; boundary was not smooth,
especially in the junction area to the upper edge of the
right testicle (Fig. 1). Retroperitoneal computed tomog-
raphy (CT) and chest CT did not show important posi-
tive results. The levels of alpha fetoprotein (3.6 ng/mL),
human chorionic gonadotropin (0.3 mIU/mL), and lac-
tate dehydrogenase (220 IU/L) were all within the normal
range.

Preliminary clinical diagnosis

Tumor of the right epididymis

The nature of the patient’s right epididymis tumor was
uncertain, and a malignant tumor could not be ruled out.
After sufficient communication with the patient and his
family on feasible management measures, the patient
chose to undergo radical resection of the right testicu-
lar epididymis directly. With sufficient preparation,
we performed radical resection of the right testis and
epididymis through a right inguinal incision. The postop-
erative gross specimen was described as follows: the right
testicle with the epididymis was completely cut, meas-
uring 5.5 cmX5 cmX3 cm in size; the epididymis was
3 cmX2.5 cmX2 cm in size; upon incision, gray yellow
spongy testicular tissue was observed, and a gray white
lump with a size of approximately 3.5 cmXx3 cmX2 cm
was visible in the epididymis; the surface of the lump was
gray white and solid in nature; under the microscope, the
tumor cells had varying structures, large nuclei, obvi-
ous atypia, deeply stained cytoplasm, and glandular-like
structures (Fig. 2).

The immunohistochemical results were as fol-
lows: PCK(+), EMA(+), CEA(-), WT-1(+), CK5/6(+),
CR(calretinin)(+), CD30(-), SALL4(-), Ki-67(20%),
OCT-3/4(-), CK7(+), [-catenin(cytoplasm)(+),
inhibin-a(-), = MC(HBME-1)(-), D2-40(-), pax-
Microscopic morphology and

8(—), and Camb5.2(+).

Fig. 1 Preoperative magnetic resonance imaging (August 2021) showing mixed signals of cystic and solid nature in the right epididymis
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immunohistochemical results supported epididymal ade-
nocarcinoma with testicular invasion. Perineural inva-
sion was identified, and no tumor thrombus was found in
the vessels. Further gastroscopy, colonoscopy, electronic
laryngoscopy, neck enhanced MRI, and positron emis-
sion tomography (PET)-CT examinations did not indi-
cate the possibility of tumors in other parts of the body.
Therefore, we considered the final diagnosis as primary
adenocarcinoma of the right epididymis. Considering
the high malignancy of primary adenocarcinoma of the
epididymis and its susceptibility to retroperitoneal lymph
node metastasis, some scholars have pointed out that
retroperitoneal lymph node dissection should be per-
formed not only in cases with lymph node enlargement,
but also as a preventive treatment for clinical NO patients
[3]. Therefore, retroperitoneal lymph node dissection was
recommended for this patient.

The laparoscopic retroperitoneal lymph node dissec-
tion was performed 2 weeks later. During the surgery, we
removed the entire right retroperitoneal lymphoid adi-
pose tissue and checked the wound surface to ensure that
there was no obvious bleeding point. After repeatedly
rinsing the wound with sterile distilled water, we removed
the specimen tissues (Fig. 3). The overall appearance
of the postoperative specimens was described as fol-
lows: a piece of gray yellow adipose tissue with a size of
7.5 cmX4.5 cm X 2.5 cm; several nodules with a diameter
of 0.5-3 cm were observed inside, and all nodules were
taken; The microscopic examination results were as fol-
lows: 11 lymph nodes were found, with one lymph node
showing cancer metastasis (1/11).

Postoperative diagnoses

Primary malignant tumor of the right epididymis,
Adenocarcinoma,
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Fig. 2 Macroscopic and electron microscopic photos of postoperative specimens, Hematoxylin and eosin (HE) x40

Secondary malignant tumor in the right retroperito-
neal lymph node.

Follow-up situation

After multidisciplinary discussions and evaluations, the
surgery completely removed the tumor tissue. Under suf-
ficient communication with the patient and their fam-
ily on feasible treatment measures, they decided not
to accept adjuvant measures such as radiotherapy and
chemotherapy, and strict follow-up had been chosen. At
3 months, 6 months, 9 months, 12 months, 18 months,
24 months, and 30 months after surgery, the imaging
showed no progression. As of now, no additional adju-
vant treatment has been added, and close follow-up is
continuing.

Discussion

Primary malignant tumors of the epididymis are rare
clinical diseases, there is currently no standardized diag-
nosis and treatment process, and there is a lack of sys-
tematic evaluation methods of the effectiveness regarding
different treatment options such as chemotherapy, radio-
therapy, immunotherapy, and targeted therapy. We want
to review relevant literature and systematically elaborate
on the diagnosis and treatment of epididymal malignant
tumors in this paper.

Risk factors of primary malignant tumors

The existing relevant literature has not systematically
elucidated the high-risk factors for primary epididymal
malignant tumors, but there are currently no relevant
reports on whether cryptorchidism or testicular insuffi-
ciency is related to the occurrence of epididymal malig-
nant tumors. However, some literature has mentioned
the relationship between cryptorchidism or undescended
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Fig. 3 Screenshots of the right retroperitoneal lymph node dissection under laparoscopy: (1) clearing retroperitoneal fat; (2) opening perirenal

o WAL

fascia (3) exposing the ureter; (4) exposing vena cava (5) the upper edge of the dissection exceeded the level of the renal artery; (6) exposing
the aorta and lymph tissues between the abdominal aorta and vena cava; (7) exposing the contralateral renal vein; (8) overall view after dissection.
The black arrows indicate the main anatomical structures described in each image

testis and epididymal malignant tumors, but whether
there is a relationship between them is still uncertain [4].

Clinical symptoms

Primary malignant tumors of the epididymis lack spe-
cific symptoms and signs, mostly manifesting as painless
masses within the scrotum, mostly located in the tail of
the epididymis, followed by the head. Some patients have
local soreness or pain accompanied by a sense of heav-
ing. The masses often exhibit progressive growth, with a
diameter often greater than 3 cm and unclear bounda-
ries with surrounding tissues. They can be accompanied
by thickening of the affected spermatic cord or vas def-
erens, appearing nodular or beaded on palpation. When
accompanied by hydrocele of the tunica vaginalis, the
testicular volume substantially increases, and the trans-
parency test can be positive. Some patients also have
acute epididymitis, and the affected testis and epididymis
are also considerably enlarged, with obvious tenderness,
redness, and swelling of the scrotal skin and a notable
increase in skin temperature. In severe cases, purulent
secretions may be present [5]. When tumors metastasize
locally or remotely, corresponding symptoms and signs
are observed.

Laboratory examinations
Early clinical laboratory examinations may show
no important abnormalities, and in cases of acute

inflammation, white blood cell count, neutrophil count,
C-reactive protein, procalcitonin, and other indicators
in the blood can be considerably higher than the normal
range. When the disease progresses to the terminal stage,
important abnormalities in various blood indicators may
occur, such as electrolyte disorders, severe hypoproteine-
mia, liver and kidney dysfunction, and elevated alkaline
phosphatase. As of now, there are no reports suggesting
specific tumor markers for primary epididymal malignant
tumors. Common tumor markers related to testicular
malignant tumors, such as blood alpha fetoprotein (AFP),
lactate dehydrogenase (LDH), human chorionic gonado-
tropin (HCG), and carcinoembryonic antigen (CEA), are
mostly normal. However, secondary malignant tumors
in the epididymis may exhibit specific abnormal tumor
markers, such as a substantial increase in blood prostate
specific antigen (PSA) when prostate malignant tumors
metastasize to the epididymis [4].

Imaging examinations

Malignant tumors of the epididymis have a complex
tissue source and thus lack typical imaging manifesta-
tions. High-resolution ultrasound is considered the
preferred imaging examination method for testicu-
lar and epididymal tumors due to its noninvasive and
convenient advantages. It can provide some common
features: irregular and large (usually larger than 3 cm)
cystic, mixed cystic and solid, or solid masses in the
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epididymal or epididymal spermatic cord area. Tumors
are prone to invading surrounding tissues such as the
spermatic cord, testicles, or scrotal skin. The morphol-
ogy of the testes and epididymis is often unclear when
the tumor is large. Epididymal malignant tumors often
have an abundant blood supply, but the manifestations
of tumors from different tissue sources vary. They can
be accompanied by testicular hydrocele and consid-
erable thickening of the spermatic cord. At the same
time, ultrasound can also be used to carefully explore
the bilateral spermatic cord area, pelvic cavity, and
retroperitoneal area to determine whether there is
lymph node enlargement [6]. CT can also clearly dis-
play abnormal density lesions near the testicles within
the scrotum and clarify the relationship between the
tumor and the epididymis, and enhanced scanning can
assist in determining the blood supply of the tumor.
MRI often shows irregular nodules on the lateral side of
the testis, closely related to the epididymis. The inter-
nal signals of the nodules are uneven, and the enhanced
scan can show gradual enhancement, mainly with edge
enhancement. Magnetic resonance imaging diffusion
weighted imaging (MRI-DWI) is significantly limited
in diffusion, and MRI can also be useful in determin-
ing local and distant metastasis. Craniocerebral CT
or MRI, emission computed tomography (ECT) bone
scan, positron emission computed tomography (PET-
CT), among others, can all be used as supplementary
examinations [7].

Methods of tumor tissue acquisition for pathological
diagnosis

Due to its rarity and lack of specific clinical manifesta-
tions, it is difficult to make a clear diagnosis before sur-
gery for primary malignant tumors of the epididymis.
Fu et al. [8, 9] reported that there were very few cases of
epididymal tumors that were clearly diagnosed before
surgery, and most of them were misdiagnosed as other
epididymal diseases, with a misdiagnosis rate of 63%.
Regarding preoperative needle aspiration cytology exam-
ination, Smith et al. reported that the examination could
lead to approximately 0.006% malignant tumor implanta-
tion, while Andersson et al. [10, 11] concluded that the
possibility of implantation metastasis through fine nee-
dle aspiration was basically negligible, confirming the
feasibility of this method. However, after careful analysis
of the relevant literature, it was found that needle aspi-
ration cytology is not a routine choice for patients with
relatively limited lesions. More people choose to undergo
direct surgical exploration followed by intraoperative
rapid freezing examination, the results of which guide
further comprehensive treatment measures.
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Pathological types of malignant tumors in the epididymis
Epithelial malignant tumors of the epididymis are rela-
tively rare, and most of them originate from interstitial
tissue. Among all pathological types, adenocarcinoma is
more common in clinical practice, followed by embry-
onic rhabdomyosarcoma [12]. The remaining tissue types
are relatively complex, and different pathological types
have different clinical characteristics and prognosis out-
comes, which are often difficult to determine before sur-
gery and postoperative pathological analysis. The main
types of primary epididymal malignant tumors that are
commonly reported in domestic and foreign literature
are presented in Table 1.

Differential diagnosis of malignant tumors

in the epididymis

Primary epididymal malignant tumors mainly need
to be differentiated from diseases such as epididymal
cyst, granuloma of the epididymis, chronic epididymi-
tis, epididymal tuberculosis, benign tumors of the
epididymis, and secondary malignant tumors of the
epididymis according to medical history, physical exami-
nations, preoperative imaging data, laboratory results,
needle aspiration cytology or biopsy, and intraoperative
and postoperative pathological results.

Metastasis of malignant tumors in the epididymis

Common metastasis pathways of epididymal malig-
nant tumors: the most common metastasis pathways of
epididymal malignant tumors are hematogenous metas-
tasis and lymphatic metastasis. The lymphatic circulation
of the epididymis is similar to that of the testis, and the
lymphatic vessels of the two coincide with each other.
Their collecting lymphatic vessels follow the internal
arteries and veins of the spermatic cord, passing through
the seminal vesicle, spermatic cord, inguinal segment,
and abdominal segment from the beginning and inject-
ing into the corresponding lymph nodes through the
retroperitoneal space. The most common sites of lym-
phatic metastasis are the common iliac lymph nodes and
retroperitoneal lymph nodes, and regardless of whether
there is local metastasis, metastasis to retroperitoneal
lymph nodes may have already occurred. Therefore, some
scholars advocate for routine retroperitoneal lymph
node dissection after radical epididymectomy for malig-
nant tumors of the epididymis [27]. Other scholars sug-
gest that patients younger than the age of 10 years do not
need to undergo retroperitoneal lymph node dissection
if preoperative imaging examinations do not indicate
enlarged lymph nodes, while patients older than the age
of 10 years must undergo retroperitoneal lymph node
dissection if preoperative CT suggests possible lymph
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node metastasis [28]. The most common sites of hema-
togenous metastasis are the liver and lungs; metastasis
to these sites can occur in the early stages of poorly dif-
ferentiated squamous cell carcinoma or undifferentiated
carcinoma, and the literature suggests that these patients
often die within 8 months of diagnosis [5].

Treatment measures

Treatment principles: at present, when considering the
possibility of epididymal malignant tumors, we prior-
itize preoperative comprehensive evaluation and direct
surgical exploration when conditions permit, assist with
rapid frozen biopsy during surgery, and then formulate
follow-up plans on the basis of the results. If the results
indicate a benign tumor, the tumor or epididymis should
be removed. If a malignant tumor is considered, radical
resection of the epididymis tumor through the inguinal
approach is performed, including the tumor, epididymis,
testicle, spermatic cord, and tunica vaginalis. When the
tumor invades the scrotum, unilateral scrotal resection is
needed. If lymph node metastasis in the spermatic cord,
pelvic cavity, or retroperitoneal area is considered before
surgery, active regional lymph node dissection is recom-
mended [6, 29, 30]. Further comprehensive treatment
measures will be determined on the basis of pathologi-
cal results after surgery. Among them, if the pathologi-
cal results indicate adenocarcinoma, even if there are no
obvious signs of lymph node metastasis temporarily, as
it is the main mode of metastasis, active performance of
retroperitoneal lymph node dissection supplemented by
chemotherapy after surgery is still recommended. Sar-
comas are mainly treated with a combination of chemo-
therapy and radiotherapy, while undifferentiated cancers
are mainly treated by radiotherapy with adjuvant chemo-
therapy if necessary [7].

Conclusion

As oncologists or surgeons, we should carefully consider
the possibility of malignant tumors when facing patients
with epididymal tumors. We recommend direct surgical
exploration and complete resection of the lesion in one
stage, but performing needle aspiration cytology exami-
nation before resection to confirm diagnosis is also a fea-
sible option [10, 11]. When pathological result indicates
primary adenocarcinoma of the epididymis, retroperito-
neal lymph node dissection should be actively performed,
and systemic treatments such as chemotherapy and
immunotherapy may be temporarily avoided under close
follow-up [14, 31]. For other pathological types of malig-
nant tumors, comprehensive measures such as radiother-
apy and chemotherapy should be actively taken, referring
to relevant information [7, 12, 19, 21, 32].
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