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Abstract
We collected a medical record of “Wilms’ tumor” in the Department of Urology at the Third Affiliated Hospital of Inner
Mongolia Medical University, and discussed the diagnosis, auxiliary examination and treatment of the disease. We hope to
expand clinical thinking, improve our diagnosis and treatment of the disease through data analysis.
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1 Medical records
1.1 General information

A 7-year-old boy was admitted to our hospital on May 29,
2013 due to low back pain for a whole day. The patient
suffered from persistent dull pain at low back on the day
of admission with especially pain at the left part. He had
no significant symptoms of loose pain, urinary frequency,
urgency, dysuria, gross hematuria or fever. The urine rou-
tine examination showed RBC (3+), PRO (+). We finally
received the patient as “microscopic hematuria” for further
diagnosis and treatment.

1.2 Physical examination

T 37°C, P 84 beats/min, blood pressure 110/85 mmHg.
The lungs were clear to auscultation bilaterally, without any
wheezes, rales, or rhonchi. The heart rate was 84 beats/min,
showing regularity in the force and rhythm of the heartbeat.
On the left side of the abdomen was full, tenderness, with-
out bounce painful. Left renal percussion pain was positive.
Both lower extremities were not swollen.

1.3 Auxiliary examination

CT examination (see Figure 1): A large circular abnormal
density shadow could be seen in the left kidney region, the
maximum diameter was 10 cm × 7.5 cm. The boundary
was still clear with intact capsule and mixed internal den-
sity, and the lesion was not clear between the local and the
surrounding tissue. Enhanced scan of the left renal lesion
showed significant uneven enhancement. There was a long
line of low density shadow near the left kidney. The right
kidney was normal in size and shape. The density of the
parenchyma was uniform, and there was no abnormal tissue
density and space occupying lesions.

Chest radiograph: No obvious abnormal changes were
found in heart and lung diaphragm.

Routine urine test: RBC (3+), PRO (+); urine red
blood cell morphology: 50-70/1,000-fold of centrifu-
gal urine erythrocytes were observed under phase con-
trast microscope, the rosette like erythrocytes accounted
for 77%, the shadow cells accounted for 23%, and
more white blood cells were seen; 24 hrs urine protein:
0.34 g/24 hrs.

Routine blood test: WBC count 13.92 × 109/L, neu-
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trophil percentage 84.01%, lymphocyte percentage 10.92%,
hemoglobin 130 g/L, platelet count 359 × 109/L, ESR
38 mm/h of blood electrolytes, liver function and renal func-
tion were normal.

The clinical bone metastasis of nephroblastoma was very
rare, and the isotope bone marrow scan was not routinely
examined.

Figure 1: Left renal cell tumor (left kidney area showed a large round abnormal density, the integrity of the kidney
damage, the tumor mass common cystic necrosis boundary was still clear, the density of hybrid, lesion and surrounding
tissue has no clear boundary, the enhanced scan showed obvious inhomogeneous enhancement in the left renal focus)

Figure 2: Intraoperative condition and size of the resected specimen

1.4 Preliminary diagnosis

Wilms’ tumor (WT) (see Figure 2).

1.4.1 Diagnosis and treatment

Patients had fever with body temperature up to 39.6 °C,
hematuria and lumbago. Anti-inflammation treatment was
performed while B ultrasound and CT examination were
taken at the same time. All these symptoms were sugges-
tive of left renal WT. The patient’s body temperature has

decreased, but not to normal. Left renal WT resection was
operated under general anesthesia. During the operation, the
tumor and the surrounding adhesions were found adhesive.
The tumor, kidney and perirenal fat were removed carefully.
The enlarged lymph nodes near the abdominal aorta were
found, and the renal pedicle and abdominal aortic lymph
nodes were removed. The patient’s temperature gradually
decreased to normal and the patient recovered well. Patho-
logical findings (see Figure 3): (left) WT, left ureter end cut,
renal hilar vascular tissue not invaded, (left kidney, abdom-
inal aorta) lymph node metastasis not seen (0/1, 0/17).
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Figure 3: Pathology: nephroblastoma

2 Discussion
2.1 Dr. Zhizhong Liu

Zhizhong Liu, a chief physician of Department of Urology
at the Third Affiliated Hospital of Inner Mongolia Medi-
cal University, specializing in kidney transplantation, la-
paroscopy and minimally invasive techniques.

WT, also known as nephroblastoma, is a malignant mixed
solid tumor derived from embryonic renal tissue, and com-
prising mesenchyme, epithelium and blastemal. The epithe-

lium tissue constitutes the majority of the tumor, including
glands, nerves, collagen connective tissue with different lev-
els of differentiation, smooth muscle and striated muscle
group fiber, fat and cartilage. It is the most common malig-
nant tumor in the pediatric urinary system, accounting for
8%-24% of the malignant solid tumors in children.

WT can be divided into favorable histology (FH) and un-
favorable histology (UH) by National Wilms Tumor Study
Group (NWTSG) according to the histological features and
cell differentiation. FH contains blastemal, mesenchymal,
epithelial and mixed elements, while UH mainly refers to
the anaplastic or undifferentiated elements. About 5% of
WT were found in older children, with most cases seen
around 5 years old.[1] Approximately 12% of patients with
WT have an underlying predisposing syndrome, such as
incomplete orchiocatabasis, hypospadias, hemihypertrophy,
and aniridia.[2]

The vast majority of WT present with smooth surface
asymptomatic abdominal mass, but substantial, without ap-
parent tenderness on the side of the abdomen hypochon-
drium. Abdominal discomfort, irritability, shortness of
breath, even the symptoms of acute abdomen may occur
when the mass grows rapidly. About 25% patients had mi-
croscopic hematuria and 60% patients experienced differ-
ent levels of hypertension due to the compression of renal
artery.[3] At present, the NWTS-3 staging method (see Ta-
ble 1) proposed by the NWTS is widely used in clinical ap-
plication of WT in our country.

Table 1: Children’s Oncology Group (COG) staging systems
 

 

Stages  

Stage I Tumor is limited to the kidney and has been completely resected. The tumor was not ruptured or biopsied before 

removal. No penetration of the renal capsule or involvement of renal sinus vessels. 

Stage II       Tumor extends beyond the capsule of the kidney but was completely resected with no evidence of tumor at or beyond 

the margins of resection. There is penetration of the renal capsule or invasion of the renal sinus vessels. 

Satge III      Gross or microscopic residual tumor remains postoperatively including inoperable tumor, positive surgical margins, 

tumor spillage surfaces, regional lymph node metastases, positive peritoneal cytology, or transected tumor thrombus. 

The tumor was ruptured or biopsied before removal. 

Stage IV      Hematogenous metastases or lymph node metastases outside the abdomen (e.g. lung, liver, bone, and brain). 

Stage V Bilateral renal involvement is present at diagnosis. 

 

WT is the first to employ comprehensive treatment among
all paediatric solid tumor, whose overall survival rate (25%
treated by surgery only) gradually increased to 90% in re-
cent years.[4] Surgery maintains an important role in the
treatment of WT, with the addition of radiotherapy and
chemotherapy according to clinical staging and histopatho-
logical features. Hence, the role of surgery is critical in af-
fecting the survival rate of patients with renal cell tumor.
Moreover, postoperative standardized staging, timely com-
bination of chemotherapy and radiotherapy are also impor-
tant factors. Studies reported that one year survival rate of

patients treated with or without chemotherapy is 53% and
25% seperately, showing statistical differences between two
groups.[5] Surgical methods include:

(1) Conventional surgical method.
Surgery is recommended as the primary treatment
approach for patients with unilateral WT, regardless
of pulmonary metastasis. At present, the most fre-
quently used surgical procedure is partial nephrec-
tomy for tumor in a solitary kidney.[6] The advan-
tages of the procedure are: 1) to allow adequate expo-
sure and wide operative field; 2) be convenient for the
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surgeon to explore the regional lymph nodes during
the surgery, and to check metastatic spread to internal
organs, and contralateral kidney, which is conducive
to the removal of the retinopathy and related lymph
nodes. I, II stage tumor enable the implement of com-
plete resection, as well as III stage tumor. Complete
resection should not be too much emphasized on ad-
vanced cancer. Postoperative chemotherapy and ra-
diotherapy can remove the residual tumor tissue.[7, 8]

NWTS disfavors formal lymph node dissection, and
suspicious lymph nodes necessitates the pathological
examination. Lymph node dissection does not im-
prove survival rate, but increases the surgical compli-
cations.

(2) Partial nephrectomy.
The procedure is appropriate for solitary kidney, bi-
lateral WT, or a combination of WT and other kinds
of cancer, such as Beckwith-Wiedemann. The pre-
requisite for partial nephrectomy of unilateral WT:
1) preoperative chemotherapy confines the tumor to
the limited space; 2) there is a clear boundary between
the tumor, the kidney and the surrounding tissues;
3) the tumor occupies a small portion (< 1/3) of the re-
nal parenchyma. The patients are eligible for partial
nephrectomy without any involvement of renal ves-
sels and collecting system invasion. Haecker et al.[9]

reported that the tumor-free rate for 37 cases of unilat-
eral WT treated with preoperative chemotherapy prior
to partial nephrectomy is 88%, showing no significant
difference with the rate of 93% for 770 cases under-
going synchronous nephrectomy.

CT examination should be performed to guide fine needle
aspiration biopsy prior to the surgery when the following
conditions are met: (1) high-risk surgery: capsular tension,
complete resection is difficult, or intraoperative rupture of
the tumor may occur; (2) tumor thrombus to the level of
the portal vein or the right atrium; (3) the occurrence of
distant metastasis; (4) bilateral WT. For patients with the
surgical risk, CT examination is required to guide fine nee-
dle biopsy for the diagnosis of the disease. The surgery is
feasible in case of smaller mass, thickening capsule without
distal metastasis and thrombus after two causes of preoper-
ative chemotherapy. Chemotherapy and radiotherapy proto-
cols based on clinical stages and histological classification
are formulated after surgery.

2.2 Dr. Changjiu Yue

Changjiu Yue, the deputy director of Department of Urology
at the Third Affiliated Hospital of Inner Mongolia Medical
University, specializing in urology surgery and andrology.

We analyzed the application value of all imaging examina-
tions in the diagnosis of WT.

(1) Ultrasound. The imaging shows a hypoechoic solid
mass in the kidney. The mass causes damage to the
integrity of the affected kidney, in which necrotic cyst
is included. Color Doppler ultrasound revealed the
tumors with rich blood supply. Pulse Doppler spec-
trum indicates high speed and high resistance artery
like nourishing blood flow signal, with vascular re-
sistance index (RI) > 0.63, showing higher diagnostic
value. Sometimes, metastatic tumor emboli in the in-
ferior vena cava is visible.

(2) CT. CT plain scan is highly suggestive of the hetero-
geneity of mass with low density and necrotic area
deriving from one side of the kidney. There is a small
scattered tumor in the calcification, with a false mem-
brane of the tumor, drawing a clear line with normal
renal tissue. The enhanced scan is typically charac-
terized by tumor erosion, compression of the kidneys,
and the presence of residual kidney parenchyma with
a thin, linear, or crescent-like enhanced.[10] CT can
determine the origin and extend of the tumor, the re-
lationship with the surrounding tissues and organs,
whether it exists double renal lesions or tumor metas-
tases.

(3) Though intravenous pyelography enables the sur-
geons to master the condition of renal function, renal
pelvis and renal calices images are only relied to spec-
ulate the volume and location of the tumor. Moreover,
10% of the cases showed no images due to tumor in-
vasion to renal tissue and renal vein. Ultrasound and
CT carries more application value than intravenous
pyelography.[11]

The value of preoperative ultrasonography and CT in diag-
nosing WT lies in the following facts: (1) evaluates the con-
tralateral kidney function, so as to correctly guide the con-
tralateral nephrectomy; (2) displays the renal vein, inferior
vena cava and right atrial metastasis of the tumor thrombus
as well as the chest, abdominal metastases. Esophageal ul-
trasound can be used to reflect the condition of tumor throm-
bus (particularly high level thrombi) when necessary;[12] (3)
indicates the degree of tumor invasion and staging, and help
confirm the best clinical treatment approach; (4) serves as
a means of long-term follow-up and monitoring of recur-
rence. It has been reported that the sensitivity of the tumor
to chemotherapy could be evaluated by the change of liq-
uefied tumor necrosis, blood supply and volume, allowing
quantitative and qualitative monitoring of other organs for
preoperative chemotherapy.[13] The lungs are the most com-
mon site of metastatic spread that occurs in 10%-15% of
children with WT at the time of diagnosis. Therefore, CT of
the chest should be treated as a routine examination.

Both adrenal neuroblastoma and WT are the most common
malignant tumor in children. We could explore the differen-
tial diagnosis of the diseases based on the imaging data in
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combination of literature. Neuroblastoma is a highly malig-
nant tumor with no capsule and adjacent to surrounding tis-
sues, composed of undifferentiated neuroblastoma cells.[14]

Neuroblastoma usually arises in the adrenal medulla and
sympathetic ganglion, with slightly higher incidence in the
left side than the right side. It is commonly seen in chil-
dren under 5 years old,[15] 80% occurres in children under 3
years of age. Ganglioneuroblastoma, also known as neurob-
lastoma differentiation, consist of neuroblastoma, differen-
tiation of ganglion cells, proliferous Schwann cells and glial
fibrillary, while malignant degree is lower than former.

The differences between WT and retroperitoneal neuroblas-
toma are: (1) firstly, the age of onset is relatively greater
with lighter symptom in WT; (2) secondly, determination
of catecholamine metabolites in urine and bone marrow ex-
amination are in favor of identification;[16] (3) thirdly, CT
examination for neuroblastoma is mainly manifested by re-
nal compression displacement. Tumor necrosis and cystic
change are rare, and the incidence of calcification (espe-
cially plaques and thick calcifications)is higher, which are
easily differentiated from WT.[16] WT arises from undif-
ferentiated mesodermal tissue, which can occur in any part
of the kidney, single or multiple, with rapid tumor growth.
Usually, it has complete capsule, whose diameter ranges
from 20 cm to 30 cm, showing clear demarcation with nor-
mal renal parenchyma. The tumor may contain necrosis,
hemorrhage, calcification and cystic change. Enlarged tu-
mor can directly invade surrounding renal tissues.[17] CT is
a valuable examination method in identifying adrenal neu-
roblastoma and WT.

2.3 Dr. Lizhong Han

Lizhong Han, a physician of Department of Urology at the
Third Affiliated Hospital of Inner Mongolia Medical Uni-
versity, specializing in kidney transplantation and urology
surgery.

WT is the most common renal tumor of childhood, and
it is also a kind of solid tumor with good prognosis in
children. NWTSG and International Society of Paediatric
Oncology (SIOP) confirmed that individualized multidisci-
plinary treatment was the warranty of good prognosis. Cur-
rently, a number of international research centers focus on
the study of renal cell tumor. Among them, SIOP was the
first to propose the concept of preoperative chemotherapy,
and studied the feasibility and effectiveness of approach.

It remains a controversy whether to carry out intravenous
chemotherapy prior to the surgery. The two largest groups
that have studied the optimal management of WT are SIOP
and NWTSG. The SIOP approach favours pre-operative
chemotherapy for all case except very young infants
(< 6 months of age, unilateral disease). By contrast, the
NWTSG recommends primary surgery before an adjuvant
treatment. They also elaborates the importance of clini-

cal staging in suggesting tumor aggressiveness and accurate
histological type, collecting biological information of un-
treated tumor molecular, and guiding postoperative adjuvant
radiotherapy and chemotherapy.[18] For NWTSG-4, needle
biopsy prior to preoperative chemotherapy is recommended
for bilateral WT (including solitary nephroblastoma).[19]

The advances in preoperative chemotherapy are: (1) it can
shrink the tumor and be conducive to tumor resection, re-
duce the complication rate and avoid the need of postopera-
tive radiotherapy and chemotherapy;[20] (2) it is especially
suitable for large tumors, long segment vena cava tumor
thrombus, and tumor invasion into main organs, which is
not candidate for surgical resection. Planned preoperative
chemotherapy is able to reduce the risk of surgery and im-
prove the chance of complete resection. In addition, the
tumor shrinks to limited extent after chemotherapy, avoid-
ing surgical removal of more renal tissue, and is benefi-
cial to preservation of the renal parenchyma,[19] which is
more valuable for bilateral and solitary kidneys; (3) the sen-
sitivity of the tumor to preoperative chemotherapy can be
used to determine the histological characteristics of the tu-
mor, and to guide the postoperative chemotherapy and prog-
nosis of patients with renal cell carcinoma.[21] Change of
other chemotherapy drugs is required if the tumor is not
sensitive to preoperative chemotherapy drugs. And yet, it
shows sensitive to chemotherapy and indicates good prog-
nosis if the tumor is significantly reduced during preopera-
tive chemotherapy.
Preoperative chemotherapy is not always beneficial. SIOP-9
demonstrated the misdiagnosis of 28 cases of WT of all 511
cases treated with preoperative chemotherapy (misdiagnosis
rate accounts for 5%), of which 1.8% were benign lesions of
the kidney.[22] The prognosis of Stage II WT treated with or
without preoperative chemotherapy is of no significant dif-
ferences, thereby, enhancing the toxicity of chemotherapy
and potentially provides for an extra increase in treatment
charges.
Despite of the effect of down-staging, preoperative
chemotherapy group has no significant differences with
surgery group over resection rate, postoperative disease-free
survival rate and overall survival rate. In addition, it may in-
terfere with postoperative histological staging, facilitate an
increased tendency of portal vein occlusion, and positively
correlate with the dose of Actinomycin D (AMD).[23, 24] The
patients, who are unresponsive to preoperative chemother-
apy, would miss the optimal surgical timing if the tumor
continues to grow during chemotherapy.
Currently, intravenous chemotherapy is a widely accepted
approach. In view of low drug concentration and systemic
drug toxicity of systemic chemotherapy in target tumor
cells, arterial chemoembolization is highly recommended.
It not only imposes less adverse effect, but also shortens the
preoperative treatment from 4-6 weeks to 2 weeks. Besides,
the approach can shrink the tumor significantly, and the de-
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gree of necrosis is more obvious. In that case, a higher
rate of achieving a complete resection of the tumor, and a
higher rate of postoperative disease-free survival rate are ex-
pected.[25]

SIOP 93-01 trials[26] recommended the following preoper-
ative chemotherapy: VA protocol (VCR+ATCD) for stages
I-III for 4 weeks, VDA protocol (VCR+ACTD+ADM) for
stage IV for 6 weeks. Yang Y et al.[27] reported that surgi-
cal timing after chemotherapy was determined according to
specific circumstances, such as shrinked tumor in imaging,
thickened capsule, and adjacent to important organ involve-
ment improved. At the same time, the overall situation of
children improved, usually 2-3 weeks after chemotherapy.

2.4 Dr. Wenjun Cao

Wenjun Cao, a chief physician of Department of Urology
at the Third Affiliated Hospital of Inner Mongolia Medical
University, specializing in urology surgery and andrology.

Rarely, WT may also present in the adult age group.[28] It

remains a challenge for the surgeons to confirm the diag-
nosis of adult WT as the disease is more common in chil-
dren. It is not uncommon for a firm mass to be discovered
among pediatric patients due to the thinness of the abdom-
inal wall and typical syndrome. However, there is no sig-
nificant difference between the adult and paediatric WT in
imaging performance, showing a solid or a cyst-solid mass.
Color Doppler ultrasound is often highly suggestive of scat-
tered light spots on the edges of tumors in children patients,
which is rarely seen in adult WT cases.

The standard diagnostic criteria of adult WT must be met:
(1) primary renal neoplasms; (2) the existence of primi-
tive round-cell and spindle-cell; (3) the formation of imma-
ture or embryonic-like renal tubule, or pathological struc-
ture of glomerular; (4) no existence of renal carcinoma tis-
sue; (5) clear histological images; (6) older than 15 years.
At present, there are no uniform diagnostic criteria for im-
munohistochemistry.

Adult WT and renal cell carcinoma are easy to be confused,
so differential diagnosis is required (see Table 2).

Table 2: Key points of distinguishing between adult WT and renal carcinoma
 

 

Adult WT Renal carcinoma 

Age: The age of onset of nephroblastoma in adults is relatively 

small, and is less than 40 years old. 

Age: > 40 years old. 

Tumor size: The size of the tumor is huge and the average 

diameter is > 10 cm. 

Tumor size: tumor diameter is more than 10 cm, without 

capsule.  

CT: The envelope is intact and the margin is clear. It is often a 

large mass, with a low density and uneven distribution of 

irregular cystic degeneration. There are occasional calcifications, 

which were linear peripheral calcifications or concentrated small 

pieces of calcification. The solid part of the scan masses showed a 

linear inhomogeneous enhancement in the normal renal 

parenchyma. The necrotic area was not enhanced in hemorrhagic 

or cystic areas.[29] The lesions showed less bloody, no 

arteriovenous fistula, and the vessels were thin and curved, 

forming “vine like” or “fine strip” vascular. 

CT: It is a round or oval mass showing no clear boundaries with 

renal limit. After enhanced scan, the density of the lesion was 

low and slightly enhanced, while the density of normal renal 

parenchyma was markedly enhanced. The contrast between the 

two cases was obvious, and the lesions showed. The renal 

arteriography revealed abundant blood supply, and formation of 

arteriovenous fistula, pathologic vessel and neovascularization. 

Vascular disruption sometimes occurs.[30] 

 

The prognosis of adult WT is worse than that of children.
Some scholars believe that the tumor is often related to pro-
gression during adult WT treatment and over 50% cases are
at stage III and IV. The histological classification of pae-
diatric WT is also applicable for adult WT.[31] At present,
radical nephrectomy is the preferred treatment method, in
combination with chemotherapy or radiotherapy at the same
time.[32] Based on the result of SIOP 93-01 trial treatment of
30 cases of adult WT, SlOP believes that better prognosis of
adult WT could be achieved by therapeutic principle of WT
in children. Four-year overall survival rate and disease-free
survival rate were 83% and 57%, respectively. On account
of the limited number of cases, there is no uniform treatment
management of adult WT. Currently, treatment protocols of
paediatric WT are widely employed by adult WT.[33, 34]

The paper also reviews the clinical performance and treat-
ment condition of recurrent WT. Due to infiltrative growth
pattern and resistance to chemotherapy, it remains a diffi-
culty to carry out surgical resection and chemotherapy of
recurrent tumors. Therefore, the prognosis is poor, and the
disease-free survival rate of 2a is 43% to 70%.

WT is one of the most common solid tumors in children.
The multidisciplinary approach (surgery, chemotherapy and
radiology) to WT management has become an example of
the success stories of paediatric oncology. While, there are
pending clinical issues to be solved, including the treatment
of unfavorable type, recurrence and metastasis and bilateral
disease. NWTS-4 reported 188 cases of bilateral WT of
3,335 patients, accounting for 5.6%.[35]
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The current thoughts on management recommendations of
bilateral WT are also reviewed in the paper. Surgery is a
controversial management approach for patients with the
disease. It was reported that[36] bilateral WT was charac-
terized by high incidence of renal failure, with 9% in syn-
chronous bilateral disease, and 18% in successively bilateral
WT. Therefore, the focus of controversy lies in the choice of
the optimal timing of surgery and the protection of residual
renal function. Renal failure is mainly caused by imperative
bilateral renal resection for refractory or recurrent tumor,
and other clinical treatments (such as chemotherapy, radio-
therapy, surgical complications).

Hamilton et al.[37] recommended preoperative chemother-
apy for the children patients with bilateral WT to maximize
the preservation of renal parenchyma, and bilateral tumor
biopsy should be performed prior to chemotherapy. Re-
assessment of the likelihood of preserving the renal func-
tion is made after chemotherapy for 5 weeks, afterwards
the surgery is performed within 6 weeks. Xu M et al.[38]

deemed the best time of curative effect was 4-6 weeks af-
ter surgery. Insufficient normal renal tissues necessitate ap-
propriate correction and prolongation of chemotherapy. In

a way, there is no significant difference between preopera-
tive chemotherapy and I stage operation with respect to sur-
vival rate. By contrast, preoperative chemotherapy enables
the possibilities of preserving more renal tissues. As for
the need of surgery of residual disease, Xu M[38] encourged
residual disease kidney required no reoperation resection if
the renal function was preserved under non-complete resec-
tion. Residual tumor tissues, sometimes, are necrosis, fi-
brosis or other benign components other than live tumor
cells. Follow-up observation is feasible for long-term sur-
vival with tumor.

In conclusion, the management of WT requires multidisci-
plinary input of paediatric surgeons, chemotherapy, radiol-
ogists, pathologists and radiation oncologists. In addition
to the patient’s stage, histological classification and individ-
ual difference, the treatment plan should be based on unified
standard treatment principle in order to ensure its effective
and safe implementation, and to improve the curative effect.
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