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Case series of adult Wilms’ tumor and review of the literature
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Background: Adult Wilms’ tumor (AWT) is extremely rare in clinics and very difficult to diagnose
preoperatively. However, a unified treatment plan of AWT is lacking and the prognosis is unfavorable. This
study will present the follow-up data of AWT cases in Tongji Hospital and discuss the diagnosis, treatment,
and prognosis of AWT.

Case Description: The clinical data of four AWT cases admitted to the Department of Urology, Tongji
Hospital, Tongji Medical College, Huazhong University of Science and Technology from August 2010 to
January 2019 were followed up and analyzed. The mean age of the three males and one female patients
was 38 years old. One case was admitted due to lumbar and abdominal distension, one case due to renal
occupancy found on routine physical examination, and the other two cases due to lumbar pain with painless
gross hematuria. The tumors were 4-10 cm in size, three of which were confined to the kidney, and one
case invaded the inferior vena cava. Four cases were treated surgically: three with radical nephrectomy and
one with partial nephrectomy. Two cases were treated with postoperative adjuvant chemotherapy (one case
received the actinomycin D + vincristine regimen and pirarubicin + vincristine regimen; another case was
treated with etoposide + carboplatin and cyclophosphamide + vincristine + adriamycin), and the other two
cases were received postoperative follow-up only. Similar cases were reviewed in the literature. According
to the postoperative pathology, one case was AWT germ type, two cases were AW'T epithelial type, and one
case was AWT mixed type. Two cases were classified in stage I, one case in stage II, and one case in stage
III. All cases were followed up over 5 years, with two deaths and two survivals and a mean progression-free
survival of 39 months.

Conclusions: AWT is a relatively rare malignant tumor with a low preoperative diagnostic accuracy and a
poorer prognosis than children. Early diagnosis, successful surgery, and standardized postoperative adjuvant

therapy according to pathological typing and staging are the key points to improve the survival of AWT patients.
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Introduction

Wilms’ tumor (WT) is one of the most common malignant
tumors in children, with an incidence of about 1/7,000,
occurring mainly before the age of 5 years, and mainly
presenting as a painless, rapidly growing abdominal mass (1).
Adult Wilm’s tumor (AW'T) is very rare and refers to adults
who develop it over the age of 15 years. The incidence
of AWT is only 2% of all WT, and its first symptoms are
mostly back pain and hematuria (2). The diagnosis, staging,
and treatment of AW'T are not yet standardized, and the
current treatment process is based on the National Wilms’
Tumor Study Group (NWTSG), a multicenter group
of experts from the United States and Europe, and the
guidelines for the treatment of pediatric WT published by
the International Society of Pediatric Oncology (SIOP).
The diagnosis of AW'T mainly depends on postoperative
pathological diagnosis, and its preoperative diagnosis is
difficult, mainly relying on imaging [computed tomography
(CT) or magnetic resonance imaging (MRI)] examination.
Although the imaging findings are slightly different, it
is difficult to completely distinguish them from other
renal malignancies. Kilton et /. proposed in 1980 that
the diagnosis of AW'T must meet the following criteria
based on pathology: (I) primary renal tumor; (II) primitive
maternal cell-like round or spindle cell component; (III)
immature or embryonic tubular or glomerular-like structure
formation; (IV) absence of renal cancer tissue; (V) clear
histological images; and (VI) age over 15 years (3). This
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criterion is still used today, but only about 400 cases have
been reported under this criterion. The staging of NWTSG
and SIOP for W'T exhibited similarities, encompassing
stages I to V. AWT presents with a higher malignancy grade
and advanced stage, rendering it susceptible to recurrence
and metastasis at a ratio of up to 29%. The prognosis is
unfavorable, with a 30% of the 3-year survival rate (2).
Because AW'T has a lower incidence and different clinical
characters from children with W, there is no widespread
consensus on its diagnosis and treatment. In this study, the
clinical features, treatment, and prognostic outcomes of
AWT patients recruited from the Department of Urology,
Tongji Hospital, Tongji Medical College, Huazhong
University of Science and Technology from August 2010 to
January 2019 were analyzed. At the same time, the current
diagnosis, treatment, and research progress of AWT were
comprehensively summarized by reviewing the existing
literature. We present this article in accordance with the
AME Case Series reporting checklist (available at https://
acramegroups.com/article/view/10.21037/acr-24-208/rc).

Case presentation

There were four AW'T cases without special medical
history, including three males and one female, aged from
29 to 51 years old. One patient was hospitalized with
lumbar and abdominal distension. One patient came to
the hospital after a space-occupying lesion of the kidney
found during a routine physical examination. The other two
patients came with lumbar pain accompanied by painless
gross hematuria. Preoperative imaging examinations
(Figure 1) showed uneven-density renal tumor lesions.
One case showed a rupture of a massive tumor in the right
kidney with perirenal hematoma and inferior vena cava
thrombus of Mayo grade III. There was no tumor metastasis
in the other three cases. One patient underwent radical
nephrectomy with vena cava tumor embolus removal. Two
patients underwent radical nephrectomies, and another one
underwent partial nephrectomy.

All tumors of the four cases were successfully removed,
and the postoperative pathology indicated them to be
WT with negative incisal margins. The pathological
HE staining pictures are shown in Figure 2. Case 1 was
a high-grade small round cell sarcoma with extensive
hemorrhagic necrosis and invasion of perirenal adipose
tissue. It was considered a germinal AWT tumor with
total extraction of the inferior vena cava tumor thrombus.
Immunohistochemistry staining showed positive of
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Figure 1 The radiological examination of four AW cases preoperatively. (A1,A2) Renal MRI and CT of case 1 in axial view showed
an irregular mass (size 100 mm x 72 mm) in the middle and lower pole of the right kidney with heterogeneous density and aneurysmal
thrombosis in the right renal vein and inferior vena cava. (B1,B2) Renal MRI of case 2 in axial and coronal view showed a round-like mass
(size 132 mm x 75 mm) in the upper pole of the right kidney, which was cystic in nature, with inhomogeneous density, internal separation,
uneven wall thickness, and weak enhancement. (C1,C2) Post contrast abdominal CT of case 3 in axial view showed a tumor (size 51 mm x
52 mm) in the upper pole of the right kidney with heterogeneous density and small eccentric patchy low-density necrosis and small patchy
calcifications. (D1,D2) Post contrast renal MRI of case 4 in axial and coronal position showed an irregular mass (size 36 mm x 25 mm) in
the lower pole of the left kidney with mild delayed enhancement and internal segregation, with obvious diffusion limitation. Tumors were

presented by white arrows. AW'T, adult Wilms’ tumor; CT, computed tomography; MRI, magnetic resonance imaging.

Figure 2 HE staining of pathological sections of AWT tumors. (A) Germinal type of AWT in case 1; (B) mixed type of AWT in case 2;
(C,D) epithelial type of AWT in cases 3 and 4 (x200). AWT, adult Wilms’ tumor; HE, hematoxylin and eosin.
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Figure 3 The radiological examination of four AWT cases during follow-up postoperatively. (A1-A3) CT scan of case 1 showed multiple

liver (white arrows in Al,A2) in axial view and lung metastases (red arrow in lung window in A3, size 23 mm x 15 mm) 3 months after

surgery. (B) CT pelvis scan of case 2 in axial view showed pelvic metastasis (white arrow, size 55 mm x 45 mm) 15 months after surgery.

(C) CT scan of case 3 showed no recurrence 5 years after right kidney resection. (D) MRI scan of case 4 showed no recurrence 5 years after

partial resection of left kidney. AW, adult Wilms’ tumor; CT, computed tomography; MRI, magnetic resonance imaging.

WT-1, CD99, CD117 and VIM, with rapid tumor
proliferation by high Ki67 expression. Case 2 was a mixed-
type AWT combined with a partial posterior renal adenoma
component. The tumor is breaking through the capsule.
Immunohistochemistry results showed positive staining
of WT-1, Bcl-2, PCK, and VIM, with an 80% positive
rate of Ki67. Case 3 was a complete epithelial AWT with
hemorrhagic infarction, without breaking through of the
capsule. Immunohistochemistry staining showed positive
expression of PCK, VIM, PAX-8, PAX-2, CAIX, luminal
margin cathepsinK, SDHB, partial WT-1, focal CD117,
and CD56, with 1% level of Ki67. Case 4 had epithelial
AWT with necrosis and rupture but did not invade perirenal
fat. Immunohistochemistry results showed positive for
PAX-8, PAX-2, WT-1, CD56, CD10, PCK, EMA, MCM2
(30% regional positive), and 25% expression level of Ki67.
According to NWTSG staging criteria, two cases were
stage I, one case was stage II, and one case was stage III.

All cases were followed up over 5 years, and the
postoperative imaging examinations are shown in Figure 3.
Currently, cases 1 and 2 have died, while cases 3 and 4 have
survived. Case 1 refused radiotherapy and chemotherapy after
surgery. Reexamination at 3 months after surgery revealed

© AME Publishing Company.

multiple metastases in bilateral lungs, liver, and right anterior
branch of the portal vein. The patient gave up radiotherapy
and chemotherapy and died 9 months after surgery. In case
2, chemotherapy was started 2 weeks after surgery. During
the 1-2 cycles, the actinomycin D + vincristine regimen was
used. Due to the side effect of IV-degree thrombocytopenia
and granulocytopenia, the treatment plan during 3-7 cycles
was changed into the pirarubicin + vincristine regimen.
Fifteen months after surgery, the tumor recurred at the left
side of the pelvic cavity, invading the colon and peripheral
lymph node. He died 19 months later, with an overall
survival of 36 months. The remaining two cases survived.
Case 3 did not receive adjuvant therapy, and no recurrence
or metastasis was observed during the 70 months follow-
up. Case 4 started chemotherapy 4 weeks after surgery,
with an etoposide + carboplatin regimen in cycles 1-2,
cyclophosphamide + vincristine + adriamycin in cycles 34,
and etoposide + carboplatin in cycles 5-7, during which the
dose of chemotherapy drugs was reduced due to Grade IV
myelosuppression. The postoperative CT scan suggested
negative recurrence and metastasis. The baseline, diagnosis,
treatment, and prognosis data for all cases are shown in
Table 1.
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Table 1 The baseline, diagnosis, treatment, and prognosis data for all the AW'T cases
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Perioperative characters Case 1 Case 2 Case 3 Case 4

Age (years) 38 37 27 51

Gender Male Male Female Male

Initial symptoms Right-sided back pain  None Right lumbar swelling Left-sided back pain

Imaging data

Tumor location

Size (cmxcm)

Metastasis

Surgical method

Pathology

Type

Cutting edge
NWTSG staging
Creatinine (umol/L)

eGFR (mL/min/1.73 m?

Post-operative adjuvant therapy

Chemotherapy plan

Initial treatment after surgery (days)

PFS (months)

Recurrent metastases

OS (months)

with hematuria

Middle and lower pole
of right kidney

10x7

Inferior vena cava
tumor embolus

Radical right
nephrectomy +
removal of inferior vena
cava tumor embolus

AWT (germinal type)
with vena cava tumor
thrombosis

1]
151
45.1

None

3

Both lungs, liver, portal
vein

9

Middle and lower pole
of the left kidney

13x7

None

Radical left
nephrectomy

Partly AWT (mixed)
conformation, partly
adenoma conformation

Il
118
44.2

Cycles 1-2: actinomycin
D + vincristine cycle
3-7: pyridoxine +
vincristine

15
15

Pelvic, peri-colonic
lymph nodes

36

Upper pole of the right
kidney

5x5

None

Posterior laparoscopic
radical right
nephrectomy

Partly AWT (mixed)
conformation, partly
adenoma conformation

|
91
73.7

None

>70

None

>70

with hematuria

Middle and lower pole
of the left kidney

4x3

None

Robot-assisted
laparoscopic partial left
nephrectomy

AWT (epithelial type)
with necrosis and
rupture

|
117
61.8

Cycles 1-2: etoposide +
carboplatin; cycles 3-4:
cyclophosphamide +
vincristine + adriamycin;
cycles 5-7: etoposide +
carboplatin

31
>68

None

>68

AWT, adult Wilms’ tumor; PFS, progression-free survival; OS, overall survival.

All procedures performed in this study were in
accordance with the ethical standards of the institutional

journal.

and/or national research committee(s) and with the Helsinki

Declaration (as revised in 2013). Written informed consent

was obtained from the patients for the publication of this

case series and accompanying images. A copy of the written
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consent is available for review by the editorial office of this

AWT is very rare and can occur in adults at any age. The

AME Case Rep 2025;9:39 | https://dx.doi.org/10.21037/acr-24-208



Page 6 of 9

current literature on AW'T is mainly presented by case
reports, with very limited reports including large samples (4).
Hu er al. summarized the literature on reported AWT from
2004 to 2016, with ages 19-54 years (mean age 35 years),
which showed no significant gender differences, and tumor
diameters ranging in size from 4-15 cm (5). The diameters
of tumors sizes in our study are in accordance with the data.

Pathology

There was no disparity in the pathologic manifestation
of AWT and pediatric WT. There are three prevalent
histologic types of AWT: germinal, epithelial, and
mesenchymal, which can exist independently or in
combination. WT with the germinal type is more aggressive
than the other two types of tumor cells and indicates a
poor prognosis. In addition to the six diagnostic criteria
proposed by Kilton based on pathological findings, positive
immunohistochemical tests for cytokeratin, vimentin,
desmin, actin, and W'T-1 can assist in distinguishing other
rare renal tumors, such as renal sarcoma, mesangial renal
tumor, clear cell sarcoma, or rhabdomyosarcoma. Among
them, the positivity of W'T-1 suggests the existence of
germinal or proliferating epithelial tissue, which is not
expressed in mature epithelial and mesenchymal tissues (6).

Diagnosis

Since AWT does not exhibit significant differences in
symptoms and signs compared to other types of renal
tumors, the preoperative assessment primarily utilizes renal
B-ultrasound, enhanced CT, and MRI, making it arduous
to confirm the diagnosis (7). B-ultrasound, serving as a
preliminary screening method, can disclose tumor size,
shape, and manifestations of the residual kidney and detect
cancer thrombus, yet it is unable to characterize the masses.
IVU can demonstrate an enlarged renal shadow, elongation,
deformation, displacement, or damage of the renal pelvis
calyces. After following up on CT and MRI data from 16
cases of AW'T, Wu ez al. attempted to discover the specific
image manifestations of AW'T and proposed that CT scans
typically show a solid or solid cystic mass of uneven density (8).
On enhanced CT, AWT usually manifests heterogeneity
and a slightly slower contrast regression compared to
normal renal parts, but this presentation cannot distinguish
between renal collecting duct carcinoma, renal suspensory
cell carcinoma, and renal lymphoma. In MRI, AWT
emerges as isointense or hypointense foci on the T2W

© AME Publishing Company.
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phase and is usually smaller than normal renal parenchyma
in all phases of enhancement. AWT is generally large,
often disrupts the renal contour, and might present as
isointense or hypoinsense signal on the T2W phase due to
iron-containing heme deposits, which can be employed to
distinguish renal clear cell carcinoma, cystic kidney cancer,
and renal cysts that present as high signal on the T2W
phase (9). Large-volume renal cell carcinoma frequently
shows central tumor necrosis and calcification and thus may
exhibit an inhomogeneous high signal on the T2W phase.
Lymph node or distal metastasis may occur in up to 10%
of cases. Molecular testing may help exclude other types of
malignancies (10).

Staging

NWTSG and SIOP classified WT into stages I-V
according to tumor pathology. Stage I: the tumor is
restricted within the kidney, does not invade the renal
envelope, and can be completely resected, with no invasion
of the renal sinus vascular and no ureteral wall invasion.
Stage II: the tumor exceeds the boundaries of the kidney
or breaks through the pseudo-envelope; maybe it invades
the renal sinus vasculature and lymphatics; maybe it
invades adjacent organs or the vena cava; but it can still
be completely resected. Stage III: residual tumor tissue
(including unresectable tumor with positive incisal margins,
tumor rupture contaminating the abdominal cavity, residual
lymph nodes with local metastasis, residual vascular
tumor plugs, puncture biopsy performed before surgery,
or neoadjuvant chemotherapy). Stage IV: hematogenous
metastasis (to the lung, liver, bone, or brain) or distant
lymph node metastasis outside the abdominopelvic and
pelvic cavities. Stage V: tumor involving bilateral kidneys.
Stages III and IV accounted for 30% and 50% of childhood
and adult W, respectively (2).

Treatment

There is as yet no widely accepted treatment protocol for
AW'T. Some patients are treated based on the approach
for pediatric WT. Currently, most scholars advocate
a comprehensive treatment plan integrating surgery,
radiotherapy, and chemotherapy in accordance with the
pathological stage (11).

According to SIOP, radical nephrectomy is preferred for
unilateral WT (involving the perinephric fascia, perinephric
fat, the affected kidney, the ipsilateral adrenal gland,
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Table 2 The recommended chemoradiotherapy regimens by NWTSG and SIOP in different stages of W
NWTSG SIOP
Staging Chemotherapy
Chemotherapy Radiotherapy Radiotherapy
Pre-operative Post-operative
| 18 weeks of VA plan - 4 weeks of VA plan 4 weeks of VA plan -
Il 18 weeks of VA plan - 4 weeks of VA plan 27 weeks of VDA plan Without nodules: —; with
nodules: 15 Gy
1} 24 weeks of VDA plan 10.8 Gy 4 weeks of VA plan 27 weeks of VDA plan 15 Gy
I\ 24 weeks of VDA plan Pulmonary metastases: 6 weeks of VDA Complete remission after Pulmonary lesions

12 Gy; abdominal
metastases: 10.8 Gy

plan 9 weeks: 27 weeks on

disappeared after 9 weeks:

VDA regimen; incomplete —; no disappearance of lung
remission after 9 weeks: lesions after 9 weeks: 12 Gy
ICED regimen 34 weeks

A, actinomycin D; C, cyclophosphamide; D, adriamycin; E, etoposide; |, isocyclophosphamide; V, vincristine. NWTSG, National Wilms’
Tumor Study Group; SIOP, International Society of Pediatric Oncology; WT, Wilms’ tumor.

the abdominal aorta or paraval lymph nodes extending
from the foot of the diaphragm to the bifurcation of the
abdominal aorta or the inferior vena cava, and the ureter
above the bifurcation of the iliac vessels). However, partial
nephrectomy is recommended only for contralateral renal
disease, hereditary W'T high-risk patients, and individuals
with a solitary kidney (12). Lymph node dissection can
reduce the local recurrence rate and lengthen the survival
time of AWT (13). Common postoperative complications
encompass intestinal obstruction, wound infection, vascular
injury, and other organ damage. The risk factors for surgical
complications include the formation of an inferior vena
cava or intra-atrial tumor embolus and a tumor diameter
greater than 10 cm (14). Whether the operation is thorough
is also directly related to the prognosis of the patient. As
long as the condition permits, the primary lesion should be
removed as soon as feasible and as completely as possible.
The most common chemotherapeutic agents currently
considered for the treatment of WT are actinomycin
D, vincristine, adriamycin, cyclophosphamide,
isocyclophosphamide, etoposide, and carboplatin. For
chemotherapy modality, NWTSG recommends it after
resection of the primary tumor, while SIOP recommends
neoadjuvant chemotherapy 4 weeks prior to tumor
resection with the aim of reducing the risk of intraoperative
tumor rupture, but may affect the true clinical staging (15).
NWTSG recommends various postoperative combination
chemotherapy regimens according to their staging. For
patients with stages I-II, two drugs are recommended for
combination chemotherapy, which can effectively improve

© AME Publishing Company.

patients’ postoperative survival. For stage III-IV, patients
need to add adriamycin and abdominal radiotherapy to the
above treatment. The overall efficiency of the first-line
drug ICE chemotherapy regimen (isocyclophosphamide,
carboplatin, and etoposide) exceeded 80%, with 27%
of patients getting complete remission and 55% getting
partial remission (16). Compared to pediatric WT, AWT is
less sensitive to chemotherapy, and chemotherapy-related
toxicities are higher, probably related to disease stage and
chemotherapy dose (17). However, one case report showed
immunotherapy and anti-angiogenesis combined with
chemotherapy is promising new approaches for treating
AWT (18).

WT is also more sensitive to radiotherapy, and
thus, radiotherapy is an essential component of the
comprehensive treatment. Currently, radiotherapy is mainly
employed for advanced-stage WT (stages 111, IV, and V)
or early-stage W'T with unfavorable histology. Long-term
complications include radiation nephritis and radiation-
induced spinal nerve root damage. The recommended
chemoradiotherapy regimens by NWTSG and SIOP in
different stages of W'T are shown in Table 2. For recurrent
AWT, dual BRAF/MEK-targeted therapy might have a
robust response (19).

Prognosis

The prognosis of AW'T is influenced by the tumor’ initial
stage, histopathological structure, progression-free survival,
treatment modality, and site of recurrence. In adults with
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advanced-stage W'T, chemoradiotherapy presents low
sensitivity and high toxicity, leading to a higher rate of
metastasis compared to children (20). The 3-year survival
rate of patients with recurrence stands at approximately
30%. The poor prognosis factors include staging beyond
stage I, recurrence at the site of abdominal radiotherapy,
recurrence within 12 months of initial treatment, and
recurrence after three-drug chemotherapy.

Research

The molecular mechanism of AW'T remains to be
elucidated. Previous studies have indicated a hereditary
link to the disease, with specific chromosome or DNA
alterations associated with AWT. Deletion or mutation
in the short arm region 13 (11p13) of chromosome 11 is
significantly associated with the pathogenesis of AW'T,
suggesting that this region may harbor a crucial tumor
suppressor gene for AWT (21). Subsequent investigations
have revealed that the W7T-1 gene within this region can
influence AWT development as a transcriptional regulator
possessing a unique DNA-binding domain. Aberrant
expression patterns in mesenchymal embryonic stem
cells may lead to differentiation disorder and sustained
proliferation of immature renal tissue (22,23). Recent study
by Wang er al. (24) has linked elevated levels of VEGF-A in
serum and tissues to a poor prognosis in AW, laying the
groundwork for anti-angiogenic therapy as a potential novel
treatment strategy.

Conclusions

AWT is a rare and challenging condition to diagnose
preoperatively due to the lack of specific clinical manifestations.
Imaging examinations often lead to misdiagnosis from
other types of kidney tumors, necessitating confirmation
through pathological examination. Early tumor staging and
standardized, comprehensive treatment are key points to
improve patient prognosis. However, there is currently no
established treatment guideline for AW, leading to reliance
on pediatric WT guidelines despite significant differences
between the two situations. Therefore, there is an urgent need
for more studies on the pathogenesis and treatment of AW'T.
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