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Extrarenal Wilms tumor mimicking funicular hydrocele
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Summary 
Introduction/Objective:  Extrarenal Wilms’ tumor (ERWT) comprises 
0.5% to 1% of all nephroblastoma cases. The most common locations 
of ERWT are the retroperitoneum, inguinal, lumbosacral and pelvic 
region, female genital organs, mediastinum and chest wall, spermatic 
cord and paratesticular region. ERWT most likely originates from the 
ectopic nephrogenic rest that undergoes a malignant transforma-
tion. The exclusion of primary renal tumor is necessary to establish 
the diagnosis of ERWT. 
Patient Review: A 15-month-old male was operated on because of 
a left-sided inguinal mass that clinically resembled a funicular hydro-
cele. The surgical exploration of the inguinal canal revealed a solid 
tumor located in the area of the external inguinal ring, measuring 
around 2cm in diameter, with no ingvinal hernia present. Complete 
surgical resection of the mass was performed. The histological struc-
ture of the tumor corresponded to non-anaplastic nephroblastoma 
(Wilms tumor), mixed type. After abdominal CT scan primary renal 
tumor was excluded and the diagnosis of ERWT was made. Because 
of microscopic tumor rests on the resection margin, the patient was 
treated according to the high-risk SIOP Wilms tumor protocol. The pa-
tient made a full recovery. During the 10-year follow-up, the boy has 
remained disease-free.
Conclusion: ERWT is mostly diagnosed after the surgical removal of 
the specimen. The clinical resemblance of the ERWT located in the 
inguinal region to common benign inguinal conditions in children 
may lead to the omission of detailed preoperative work-up. Most chil-
dren with ERWT in the inguinal region have an excellent prognosis, 
although most of them require adjuvant chemotherapy and/or radio-
therapy after surgery.
Keywords: extrarenal Wilms tumor, inguinal region, funicular hydro-
cele
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INTRODUCTION

Extrarenal Wilms tumor (ERWT) is a rare entity with the 
occurrence rate of 0.5% to 1% in all nephroblastoma cases 
(1). It was first described by Moyson et al. in 1961 (2) and 
since then only case reports and small case series describ-
ing ERWT were published. There are about a hundred 
cases of ERWT presented in literature. The most com-
mon locations of ERWT are the retroperitoneum, ingui-
nal area, lumbosacral and pelvic region, female genital 
organs (including the uterus, cervix, vagina, and ovaries), 
mediastinum and chest wall, and spermatic cord and pa-
ratesticular region (1,3–12).

The pathogenesis of ERWT remains controversial. 
The most accepted theory claims that ERWT originates 
from the ectopic nephrogenic rest (ENR) that under-
goes a malignant transformation. The nephrogenic rests 
originate from metanephric blastema that persists af-
ter 36 weeks gestational age. Besides, the inguinal and 
scrotal locations of ENR suggest that the origin might 
also be mesonephric tissue (1,13,14). ENR can undergo 
spontaneous regression, become dormant, or progress 
towards hyperplastic proliferation. Fortunately, the ma-
lignant transformation happens only in the minority of 

ENR (15). ERWT may also develop as a part of teratoma. 
However, since teratoid ERWT is derived from primor-
dial germ cells, most authors consider it a different entity 
from isolated ERWT (1,14).

The diagnosis of isolated ERWT relies on three crite-
ria: histopathological finding of Wilms tumor in extrare-
nal location, exclusion of primary renal neoplasm, and no 
evidence of teratoma elements within the tumor (16,17).

There is no specific staging system for ERWT. Most 
authors use the National Wilms Tumor Study Group 
staging system modified for ERWT (Table 1) (14,16,18).
Table 1. Modified National Wilms Tumor Study (NWTS) staging 
system for ERWT (16)

Stage I Tumor contained within capsule; complete excision
Tumor capsular surface intact; no residual tumor ap-
parent beyond the margins of resection

Stage II Tumor extends beyond capsule but is completely excised
Regional extension of tumor; tumor biopsied or local 
spillage of tumor, no residual tumor apparent at or be-
yond the margin of excision

Stage III Residual tumor; lymph node involvement, peritoneal 
contamination by tumor spillage or peritoneal im-
plants; tumor not completely removable because of 
local infiltration into vital structures

Stage IV Distant metastases

Figure 1. A. Intraoperative finding of the tumor mass located in the area of the external inguinal ring. Figure B, Figure C. Macroscopic ap-
pearance of the resected tumor.
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A 15-month-old male was admitted to the Department 
of Abdominal Surgery for the operative treatment of the 
left inguinal mass which clinically resembled a funicular 
hydrocele. The mass was noticed by the boy’s parents a 
month before admission. Otherwise, his general past 
medical history was unremarkable. The non-reducible 
and non-tender mass was located in the left inguinal 
region, with approximate dimensions of 2x3 cm. The 
physical examination on admission showed no other 
abnormalities. As the clinical findings strongly pointed 
to funicular hydrocele, no further diagnostics were per-
formed. The surgical exploration of the left inguinal ca-
nal revealed a tumor located in the area of the external 
inguinal ring (Figure 1A). No inguinal hernia or funicu-
lar hydrocele were present. A macroscopic complete re-
section of the mass with the preservation of the spermatic 
cord was performed. The child recovered uneventfully 
and was discharged on the second postoperative day.

The tumor weighed 5.2 grams and had dimensions of 
2.6x2.2x1.5 cm, with a slightly lobulated surface (Figure 
1B and Figure 1C). On cross-section, the tumor tissue 
had a multinodular structure, brown-grey color, and soft-
elastic consistency. According to the protocol of the Inter-
national Society of Pediatric Oncology “Nephroblastoma 
Clinical Trial and Study - SIOP WT 2001” for tumors re-
sected without preoperative chemotherapy, the histologi-

cal structure of the tumor fully corresponded to Wilms’ 
tumor, non-anaplastic, mixed type, which is classified 
into a group of childhood kidney tumors of intermediate 
prognostic risk. The borders of the tumor growth were 
very sharp, without signs of infiltrative growth, although 
no capsule was formed (Figure 2A). There was a char-
acteristic triphasic histological feature of the tumor with 
nodules of dense, small, blastemic cells with rare, focal 
differentiation into an epithelial component in the form 
of immature tubular structures. Among these structures 
there was a highly collagenized, stromal component of 
the tumor with individual, better differentiated, tubular, 
epithelial structures (Figure 2B). There was no anapla-
sia of tumor cells nor necrosis of tumor tissue. However, 
tumor elements were found in dilated venules on the pe-
riphery of the section (Figure 2C). Outside the tumor 
nodule, near the specimen resection margin, tiny lobules 
of mature fatty tissue and several small islands of im-
mature glomeruloid structure, corresponding to ectopic 
nephrogenic remnants were found (Figure 2D). There 
were no elements of teratoma within the tumor.

The primary renal tumor was excluded by an abdomi-
nal CT scan.  Chest x-ray was free of lung metastases. In 
addition, a CT scan of the left inguinal region showed 
heterodense formation which could be attributed to post 
operative hypervascularity, but the local residual disease 
could not be excluded.

Figure 2. Histopathology of the tumor. A. Circumscript, non-encapsulated, multinodular pattern of tumor growth in a tissue section photo-
graphed on the microscopic glass slide. The width of the coverslip is 24 mm. B. Typical histological structure of Wilms tumor with a predomi-
nant, dense, small-cell blastema component; focal, tubular, epithelial differentiation; and a highly hyalinized, stromal component. (HE, x200) 
C. Vascular tumor invasion in dilated venules on the periphery of the tumor node. (HE, x100) D. In the upper left part of the image, in the ma-
ture, fatty tissue near the resection surface and outside the tumour nodule, three tiny islands whose glomeruloid histological structure corre-
sponds to ectopic nephrogenic remnants can be observed. It is assumed that these could be precursors of extrarenal Wilms tumor. (HE, x100)
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The patient was treated according to the SIOP 2001 
Protocol for high-risk group of Wilms tumor. On final as-
sessment, the patient was disease-free. During the 10 year 
follow-up no recurrence of the tumor was noted.

DISCUSSION 

A literature search revealed 18 inguinal-located ERWT 
cases reported so far (19–34). Inguinal ERWT may 
mimic other more common benign diseases and ma-
lignant tumors located in this region. Our patient was 
misdiagnosed as having funicular hydrocele. Similarly, 
in three other reported cases patients were operated on 
for presumed inguinal hernia (29,34,35), and six tumors 
were found incidentally during routine orchidopexy 
(21,22,25,26,28,32). 

In all analyzed cases, the diagnosis was obtained after 
surgical removal of the tumor. Like in our case, clinical 
resemblance to other pediatric inguinal conditions may 
lead to the omission of preoperative work-up. Among all 
reported cases, preoperative radiological assessment was 
done only in two: a CT scan was performed in a girl with 
inguinal swelling after herniectomy (24) and both a CT 
scan and F-18 FDG PET/CT were done in a 9-year-old 
boy with rapidly enlarging mass in the inguinal region 
(23). Even with a complete work-up, the rarity of this tu-
mor and a lack of pathognomonic radiological features 
makes preoperative diagnosis virtually impossible (1,18).

Similarly to ERWT, ENR can be found in the ingui-
nal region. There are 6 cases of the inguinal ENRs pub-
lished so far. They are mostly encountered incidentally 
during hernia repair or orchidopexy (15). Most children 
with inguinal ENR had an uneventful postoperative fol-
low-up with no recurrence (15,36). However, the patient 
presented by Cook et al. had local recurrence five months 
after ENR removal. In the specimen removed during the 
second operation, transformation into Wilms tumor was 
noted (22). Histological differentiation between ERWT 
and ENR can be difficult, especially if ENR is in the pro-
liferative phase. Correct pathological diagnosis of ENR 
may help to avoid unnecessary adjuvant treatment. Nev-
ertheless, close follow-up with clinical and ultrasound 
examinations of the inguinal region at least bi-annually 
is necessary (15,36).

The precise treatment protocols for ERWT remain 
elusive. Complete excision of the tumor is the prima-
ry goal of surgical treatment. The case presented by 
Luchtrach et al. demonstrated that nephrogenic rests 
and detached microscopic ERWT might be found in the 
seemingly unaffected soft tissue surrounding the tumor 
(29). In our case, based on a postoperative CT scan, it is 
possible that similar tumor rest, not visible during the op-
eration, was present. Since the lesion regressed complete-
ly following chemotherapy, definitive histopathological 
confirmation of this claim is missing. 

According to literature data, local recurrence of ingui-
nal-located ERTW was present in three reported patients 
(19,35). They were all primarily treated with surgical 
excision alone. Time to recurrence ranged from 5 to 11 
months. One of the patients, reported by Thomson et al. 
was treated with radiation therapy and made a full recov-
ery. The other patient developed lung metastasis despite 
additional chemo- and radiotherapy and he died. The pa-
tient reported by Lail et al. was treated with re-excision 
and chemotherapy. The author reports complete remis-
sion, however, in a review by Coppes et al., it is stated that 
this patient developed brain metastases 24 months after 
surgery and was lost from follow-up afterwards (34). 

All in all, there are four reports of children with dis-
tant metastases after inguinal ERWT - three had metas-
tases in the lungs (19,23,30) and one in the brain (34). 
Tumor spread only to the local lymph node was reported 
by Groth et al. (26). We emphasize that metastases were 
either present initially, or they developed in children who 
had not been treated with adjuvant chemotherapy. 

Fortunately, there are only two reported deaths after 
inguinal ERWT (19,30). Both reports with unfavorable 
outcome date from 40-50 years ago. On the contrary, in 
the case reported more recently by Jeong et al., lung me-
tastases in a patient with ERWT were successfully treated 
with chemotherapy (23). 

The aforementioned patient reported by Cooke et al. 
is the only child that was completely cured only with sur-
gical removal of the tumor. In this case, a 0.5 cm focus of 
ERWT was found surrounded by ENR (22). Based on all 
presented data, adjuvant chemotherapy is advised in most 
patients with inguinal ERWT. It could be omitted only in 
exceptional cases with complete removal of ERWT with 
a portion of unaffected tissue around it. 

ERWT prognosis is similar to the corresponding stage 
of renal Wilms tumor (16). It is proved that older age, 
larger tumor size, higher stage, unfavorable histology, 
and tumor spillage are associated with worse outcomes 
in ERWT (1,17). The inguinal location makes tumors 
detectable in the early stages of development, while still 
small in size. Additionally, ERWTs have predominantly 
favorable histology (1). Thus, the prognosis of most chil-
dren with inguinal ERWT is excellent. 

CONCLUSION

ERWT is a rare tumor, mostly diagnosed after surgical 
removal of the specimen. Clinical resemblance to com-
mon benign inguinal conditions in children may lead to 
the omission of more detailed preoperative work-up. The 
inguinal location makes tumors detectable while relative-
ly small in size and most often without metastases. Most 
children with ERWT in the inguinal region have an ex-
cellent prognosis, although the majority of them require 
adjuvant chemotherapy and/or radiotherapy. Inguinal 
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ENR should be considered premalignant lesions and 
close follow-up after surgical removal is needed.
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EKSTRARENALNI VILMSOV TUMOR KOJI JE IMPONOVAO KAO FUNIKULOCELA
Tanja Mijović1, Petar Rašić1, Maja Miličković1,2, Slaviša Đuričić3,4, Đorđe Savić1,2, Dragomir Đokić5, Mila Stajević2,5

Sažetak

Uvod: Ekstrarenalni Vilmsov tumor (ERVT) predstavlja 
redak entitet koji čini 0,5% - 1% svih nefroblastoma. 
Ovaj tumor je najčešće lokalizovan u retroperitoneumu, 
ingvinalnoj, paratestikularnoj ili lumbosakralnoj regiji, 
ženskim genitalnim organima, kao i u medijastinumu ili 
zidu grudnog koša. Najveći broj autora smatra da ERVT 
nastaje malignom transformacijom ektopičnih primitiv-
nih nefrogenih ostataka. U cilju postavljanja dijagnoze 
ERVT, neophodno je, pre svega, isključiti postojanje pri-
marnog maligniteta bubrega.

Opis pacijenta: Dečak uzrasta 15 meseci operisan je 
zbog promene lokalizovane u levoj ingvinalnoj regiji 
koja je na osnovu kliničkog pregleda odgovarala funi-
kuloceli. Intraoperativno funikulocela ili preponska kila 
nisu nađene, a u predelu spoljašnjeg igvinalnog prstena 
identifikovan je solidan tumorski čvor promera oko 2 cm 
i hirurški uklonjen u celini. Histopatološkim pregledom 
je ustanovljeno da tumor u potpunosti odgovara nea-

naplastičnom nefroblastomu (Vilmsovom tumoru), me-
šovitog tipa. Nakon CT pregleda abdomena isključeno 
je postojanje primarnog tumora bubrega i postavljena 
je dijagnoza ERVT. Zbog mikroskopskog ostatka tumor-
skih ćelija na resekcionoj margini, ordinirana je hemiote-
rapija po protokolu za Vilmsov tumor visokog rizika. Po 
završetku lečenja, došlo je do potpune remisije koja se 
održala tokom desetogodišnjeg praćenja. 

Zaključak: Dijagnoza ERVT se najčešće postavlja na-
kon hirurškog uklanjanja tumora. Zbog kliničke sličnosti 
ERVT lokalizovanih u ingvinumu sa mnogo češćim be-
nignim patološkim promenama u ovoj regiji kod dece, 
detaljnije preoperativno ispitivanje najčešće izostaje. 
Najveći broj dece lečene zbog ERVT u ingvinalnoj regi-
ji ima dobru prognozu, mada je kod većine pacijenata 
pored hirurške neophodna i adjuvantna hemio i/ili radi-
oterapija. 

Ključne reči:  ekstrarenalni Vilmsov tumor, ingvinalna regija, funikulocela
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