L))

Check for
updat

Original Article

Bilateral Wilms tumor: 10-year experience from a single
center in China

Wei Yao', Shuting Wengl, Kai Li', Jian Shen’, Rui Dongl, Kuiran Dong1

'Department of Pediatric Surgery, Children’s Hospital of Fudan University, Shanghai, China; “Department of Pediatric Urology, Children’s Hospital
of Fudan University, Shanghai, China

Contributions: (I) Conception and design: W Yao, K Dong; (II) Administrative support: R Dong; (IIT) Provision of study materials or patients: W Yao,
K Dong, K Li, J Shen; (IV) Collection and assembly of data: W Yao, S Weng; (V) Data analysis and interpretation: W Yao; (VI) Manuscript writing:
All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Kuiran Dong, MD. Department of Pediatric Surgery, Children’s Hospital of Fudan University, 399 Wanyuan Road, Shanghai
201102, China. Email: kuirand1967@163.com.

Background: Nephron sparing surgery (NSS) had become the main surgical treatment for bilateral
nephroblastoma. But it remained a challenge for surgeons to balance the dilemma between complete tumor
resection to reduce tumor recurrence and renal parenchyma preservation to reduce end-stage renal disease
(ESRD). In this study, we summarized our clinical experience for bilateral Wilms tumors managed in our
center and evaluated the influence of different surgical approaches on prognosis.

Methods: The clinical data of patients with bilateral Wilms tumor in our hospital from January 2010 to
December 2020 were retrospectively analyzed, and the clinical symptoms, surgical approaches and prognosis
of the disease were summarized.

Results: We reviewed medical records of 16 patients, including 13 (81.3%) girls and 3 (18.7%) boys.
The mean age of the patients was 17.88+11.65 months (range, 6-42 months). Five patients presented with
hypertension and two presented with hemihypertrophy. Fifteen cases had synchronous tumors, while only
one patient had metachronous bilateral lesions. Thirteen patients received neoadjuvant chemotherapy and
only 8 kidneys (30.8%) responded to chemotherapy. Two patients gave up surgery, and the other fourteen
patients underwent radical resection, of which 2 patients only underwent unilateral radical nephrectomy
(RN); 7 and 5 patients underwent single-stage and two-stage operation for bilateral lesions, respectively. In
all surgical patients, RN was performed on 5 kidneys, and NSS was performed on 21 kidneys. The positive
margins after NSS were found in 6 kidneys (35.3%). After a median follow-up period of 26.3 months, local
tumor recurrence and renal insufficiency occurred in two and one patients. The 5-year overall and event-
free survival rates were 78.1% and 58.6%, respectively. In univariable analysis, the survival rate in the initial
chemotherapy group (92.3 %) was significantly higher than that in the initial surgery group (33.3%) (P=0.048),
whereas positive margin and staged operation (P>0.05) appeared not significantly associated with overall
survival.

Conclusions: The proportion of tumor reduction after preoperative chemotherapy is relatively low for
bilateral Wilms tumor, but preoperative chemotherapy could improve overall survival. NSS is recommended
for bilateral Wilms tumor, and the customized procedure can be selected according to the location and

anatomical features of tumor.
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Introduction

Wilms tumor is the most common malignant renal tumor in
childhood, and about 4% to 8% of cases are bilateral disease
with a clinical synchronous or metachronous occurrence (1).
Although multidisciplinary collaboration and multimodality
therapies have dramatically improved survival for this
malignancy (overall survival >85%) (2), the management
of bilateral Wilms tumor still faces huge challenges, since
bilateral Wilms tumor can have multiple foci and various
pathological types: nephroblastoma, nephrogenic rests
(NR) and nephroblastomatosis. The latter two types are
the precursors of nephroblastoma. The response rate of
neoadjuvant chemotherapy varies greatly according to the
different pathological types, which affected the choice of
subsequent surgery. It is commonly accepted that nephron
sparing surgery (NSS) represents a surgical alternative in
such patients. It remains a challenge for surgeons to balance
the dilemma between complete tumor resection to reduce
tumor recurrence and renal parenchyma preservation to
reduce end-stage renal disease (ESRD). In this study, we
reviewed patients with bilateral Wilms tumors managed in
our center and evaluated the influence of different surgical
approaches on prognosis and postoperative renal function.
We present this article in accordance with the STROBE
reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-23-1428/rc).

Methods
Clinical data

The medical records of children with bilateral Wilms tumor

Highlight box

Key findings

¢ Although nephron sparing surgery (NSS) surgery has higher
positive margins, it doesn’t lead to higher tumor recurrence with
the preoperative chemotherapy and it should be recommended for
bilateral Wilms tumor.

What is known and what is new?

* NSS is recommended for bilateral Wilms tumor.

® Preoperative chemotherapy maybe has a low response rate for
bilateral Wilms tumor, but it could improve overall survival. And
the customized procedure can be selected according to the location

and anatomical features of tumor.

What is the implication, and what should change now?
* After preoperative chemotherapy for bilateral nephroblastoma,
nephron-sparing surgery should be performed as much as possible.
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who were admitted to our medical center from January
2010 to December 2020 were analyzed retrospectively. The
clinical characteristics, imaging data [computed tomography
(CT) or magnetic resonance imaging (MRI), radioisotope
renogram, ultrasound, etc.], laboratory test results (liver and
kidney function, electrolytes, etc.) and surgical conditions
(surgical methods, postoperative complications, etc.) were
collected. According to the different treatment plans
used, the staging system of Children’s Oncology Group
(COG) and International Society of Paediatric Oncology
(SIOP) were used respectively. Pathology was recorded
separately based on the location and number of tumors.
The glomerular filtration rate (GFR) was obtained from
the results of radioisotope renography, and the normal
range is about 80-120 mL/min. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by the ethics board of
Children’s Hospital of Fudan University [No. 198(2022)]
and informed consent was obtained from all legal guardians
of the children who agreed to participate in this study.

Treatment algorithm

Open surgical biopsies were performed to provide accurate
histological and biological information for patients that were
difficult to diagnose solely by imaging. All patients who did
not take up-front surgery would receive regimen EE-4A or
regimen AV (2019 later) for 2 cycles in 3 weeks as the initial
induction therapy. Response after chemotherapy was divided
into complete response (tumor volume reduction >75%),
partial response (tumor volume reduction between 25% and
75%), stable (tumor volume reduction <25%) and progression
(new lesions or tumors volume increased). Radical surgery
could be performed as single-stage or two-stage operations
according to the tumor location, numbers, and renal
function. The approaches of radical resection included radical
nephrectomies (RIN) and NSS, and the later included partial
nephrectomies (PN) and tumor enucleation (TE). If the
collecting system was opened, it would be carefully sutured
or reconstructed with Double-] catheter inserted. All patients
received post-operative chemotherapy according to tumor
stage. The COG regimen was used before 2019, and the
SIOP regimen was used after 2019. Follow-up was carried out
by mail, telephone, online consultation, and clinic. The latest
follow-up was December 2021.

Statistical analysis

All the collected data were analyzed using the SPSS, version
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Table 1 Clinical characteristics of bilateral Wilms tumor

Clinical characteristics Values
Gender
Male 3(18.8)
Female 13 (81.3)
Age, months 17.88+11.65
Concomitant deformity
Hemihypertrophy 2(12.5)
Hypertension 5(31.3)
Metachronous patient 1(6.3)

Glomerular filtration rate of left/right kidney

<20 mL/min 4 (25.0)/3 (18.8)
20-50 mL/min 7 (43.7)/8 (50.0)
>50 mL/min 5 (31.3)/5 (31.2)

Number of left/right kidney lesions

1 9 (56.2)/6 (37.5)
2 1(6.3)/2 (12.5)
3 2 (12.5)/2 (12.5)
>3 4 (25.0)/6 (37.5)
Metastasis
Liver 1(6.3)
Regional lymph node 2(12.5)
Inferior vena cava tumor thrombus 1(6.3)

Values are presented as number (percentage) or mean +
standard deviation.

18.0. Numerical data were expressed as mean, maximum,
and minimum. Qualitative data were expressed as frequency
and percentage. Survival curves were presented according
to the Kaplan-Meier method. P<0.05 was considered as
statistically significant.

Results
Clinical characteristics

From January 2010 to December 2020, a total of 223 patients
of Wilms tumor were treated in our hospital, including
16 cases (7.17%) of bilateral lesions. The clinical characteristics
of these patients are shown in 7able 1. Of the 16 patients,
3 were male and 13 were female. The mean age of patients
was 17.88+11.65 months (6-42 months). A palpable

abdominal mass was the most common presentation in
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our study (14 patients), while painless gross hematuria was
encountered in the remaining 2 patients. Also, five patients
presented with hypertension and two presented with
hemihypertrophy. Fifteen cases had synchronous tumors,
while only one patient had metachronous bilateral lesions.
According to the number of lesions on each kidney, the
left and right kidneys with multiple lesions (>1) accounted
for 43.8% and 62.5%, respectively. The initial tumor
size of the left and right kidney was 532.18+384.25 and
454.84+502.20 mm’, respectively. Among all patients, liver
metastasis, inferior vena cava tumor thrombus and tumor
rupture occurred in 1 patient each. The creatinine and
blood urea nitrogen of all children were normal before
treatment, but the GFR of 7 kidneys (left 4, right 3) was
found to be less than 20 mL/min. Three patients received
whole exome sequencing (WES) and the results showed
that there were 1 case of WT'1 exon6-7 LOH1 and 2 cases
of WTlexon2 heterozygosity in the tumors, respectively.

Treatment

Open surgical biopsy was performed in 4 patients, and
pathology of the bilateral lesions revealed 3 nephroblastomas,
1 NR, and 4 nephroblastomatosis. Thirteen patients received
preoperative chemotherapy and the average number of cycles
of preoperative chemotherapy was 3.31£1.89. The results
of preoperative chemotherapy varied, consisting of partial
response (8 kidneys, 30.8%), stable disease (10 kidneys,
38.4%), and progressive disease (8 kidneys, 30.8%). Only
1 kidney of multiple lesions shrank after preoperative
chemotherapy, while the remaining 13 kidneys of multiple
lesions (92.9%) remained stable or progresses. After
preoperative chemotherapy, 50% (5/10) of the single lesion
on the affected kidney was reduced.

Radical tumor resection was performed in the 14 patients,
except for 2 patients who gave up treatment due to
tumor progression or complications from chemotherapy.
Unilateral RN and contralateral biopsy, unilateral RN and
contralateral NSS and bilateral NSS were performed in
2, 3 and 9 patients, respectively (Table 2). Single-stage and
two-stage operation for bilateral lesions were performed
in 7 and 5 patients, respectively. Except for 1 patient
with metachronous bilateral lesions, the average interval
between two-stage operations in the remaining 4 patents
was 3.00+2.83 months (1-2.83 months). For the surgical
approaches of the affected kidney, RN, PN and TE were
performed in 5, 4 and 17 kidneys respectively. The surgical
margins of both RN and PN were negative, and the positive

Transl Cancer Res 2024;13(2):879-887 | https://dx.doi.org/10.21037/ter-23-1428



882

Table 2 Treatment and prognosis of bilateral Wilms tumor (N=14)

Treatment and prognosis details No. of patients or rate

Preoperative chemotherapy*

COG Regimen DD-4A 7

COG Regimen IEV 2

SIOP Regimen AV 4
Preoperative biopsy 4
Surgery

Unilateral RN and contralateral biopsy 2

Unilateral RN and contralateral NSS 3

Bilateral NSS 9
Lymph metastases

Positive 2

Negative 12
Postoperative chemotherapy

COG Regimen DD-4A 5

COG Regimen EE-4A 2

COG Regimen | 2

SIOP Regimen AV2 5
Postoperative radiotherapy 2
Recurrence

Positive margins 1

Negative margins 1
Survival rate, %

Overall 78.1

Event-free 58.6

*

, only 13 patients received preoperative chemotherapy.
COG, Children Oncology Group; SIOP, International Society
of Paediatric Oncology; Regimen DD-4A, actinomycin D
+ vincristine + doxorubicin; Regimen IEV, ifosfamide +
etoposide + vincristine; Regimen EE-4A, actinomycin D +
vincristine; Regimen AV, actinomycin D + vincristine; Regimen
|, cyclophosphamide + etoposide+ vincristine + doxorubicin;
Regimen AV2, actinomycin D + vincristine; RN, radical
nephrectomy; NSS, nephron sparing surgery.

rate of margins after TE was 35.3% (6/17). Unilateral RN
were performed in 2, 1 and 2 patients due to low GFR
(<20 mL/min), metachronous occurrence and invading
invasion the renal hilum, respectively. Ten sides of renal
pelvis were repaired during the operation, and Double-]
catheter were inserted in all of them.
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Yao et al. Treatment of bilateral Wilms tumor

All patients had bilateral favorable histology, and 8 patients
(50%) had different pathological types on both sides.
The pathology of bilateral lesions is shown in Table 3.
And the subtypes of nephroblastoma include 5 epithelial
types, 3 embryonic types, 6 stromal types, and 7 mixed
types. Positive lymph nodes involvement was found in
2 patients. Postoperative urine leakage occurred in 8 patients
(57.1%), and the average leakage time was 5.13+2.42 days
(3-10 days). A total of 8 patients underwent postoperative
radioisotope renography. Among them, the unilateral
GFR of 2 patients was lower than that of pre-operation,
and GFR of the rest kidneys were improved. One patient
developed renal insufficiency 12 months after surgery, and
the surgical approach was unilateral RN and contralateral
NSS simultaneously. All patients received post-operative
chemotherapy, including 5 patients with COG regimen DD-
4A, 2 patients with COG regimen EE-4A, 2 patients with
COG regimen I, and 5 patients with SIOP regimen AV2
(Table 2). Two patients received postoperative radiotherapy
due to regional lymph node invasion and pre-operative
tumor rupture.

Follow-up and prognosis

The follow-up time was 6-76 months (mean 26.31=
20.39 months). Of the 16 patients, 3 were lost to follow-up
and 3 patients were dead. Postoperative recurrence occurred
in 2 patients, both of which were unilateral recurrence. There
was one recurrence after TE and PN, respectively. Tumor
recurrence intervals were 2 and 5 months, respectively, and
each for negative and positive margins. Thus, the recurrence
rates for negative and positive margins were 12.5% and
16.7%, respectively.

The 5-year overall and event-free survival rates were
78.1% and 58.6%, respectively (Figure I). The survival rate
in the initial chemotherapy group (92.3%) was significantly
higher than that in the initial surgery group (33.3%)
(P=0.048) (Figure 2A4). Positive margin and two-stage
operation (P>0.05) appeared no significantly associated with
overall survival (Figure 2B,2C). The survival rate of non-
relapsed patients was higher than that of relapsed patients
(90.0% ws. 50.0%) (Figure 2D) in this study, although there
was no statistical difference (P=0.115).

Discussion

Bilateral Wilms tumor is clinically rare, accounting for
about 5-8% of Wilms tumor (3,4). Bilateral disease can
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Table 3 The relationship between the number of lesions and surgical approaches and histology

Response to neoadjuvant chemotherapy® Surgical approaches*® Histology”
Tumor site
Reduction Stable Progression RN PN TE NS Nephroblastoma NR  Nephroblastomatosis

Right lesion

Single 2 0 1 1 0 4 1 5 1 0

Multiple 1 5 2 0 0 7 3 4 2 3
Left lesion

Single 3 1 3 2 2 5 0 8 1 0

Multiple 0 4 2 2 2 1 2 4 4 0

& only 13 patients received neoadjuvant chemotherapy; *, 2 patients did not undergo radical surgery; *, the other 2 patients only underwent
left radical surgery. RN, radical nephrectomies; PN, partial nephrectomies; TE, tumor enucleation; NS, no surgery; NR, nephrogenic rests.
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Figure 1 Overall and tumor-free survival rates for bilateral Wilms tumor.

be synchronous or metachronous, which occurs in 6.3%
and 0.85% Wilms tumor patients respectively (3,4). The
onset age of bilateral Wilms tumor was earlier than that of
unilateral disease (mean 30 vs. 39 months) (3-5).

The results of this study were similar with those reported
in the literature. The proportion of bilateral Wilms tumor
was 7.17%, and the age of onset (17.88 months) was
significantly smaller than the unilateral lesions (38 months)
that we reported in the past (6). In this study, 2 patients
(12.5%) had deformities associated with hemihypertrophy.
Bilateral Wilms tumor is prone to be associated with
various anomalies or syndromes, whilst over 100 syndromic
associations are described (7). Approximately 5% to
22% patients of bilateral Wilms tumor have urogenital
malformation, absence of the iris, WAGR syndrome,
Denys-Drash syndrome, hemihypertrophy, or other

© Translational Cancer Research. All rights reserved.

overgrowth syndromes (8-10). Therefore, for patients who
were initially diagnosed with unilateral Wilms tumor, if they
were accompanied by related syndromes, it was necessary to
pay attention to the possibility of metachronous lesions.
NRs refer to the residual of embryonic renal tissue
that remains after 36 weeks of gestation and is considered
a precursor lesion to Wilms tumor. Multiple or diffuse
NR are defined as nephroblastomatosis, and some
nephroblastomatosis could spontaneously regress. In the
National Wilms tumor study (NW'TS), multiple NR or
nephroblastomatosis can be present in approximately 70%
of simultaneous bilateral Wilms tumors (11,12), so multiple
lesions are more likely to be detected on imaging for
bilateral Wilms tumors. In this study, we found that multiple
lesions (>1) accounted for 43.8% and 62.5% in the left and
right kidneys, respectively. According to the pathological
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Figure 2 Relationship between different factors and survival rate of bilateral nephroblastoma. (A) The relationship between preoperative

chemotherapy and survival rate: the survival rate of initial chemotherapy and initial surgery was 92.3% and 33.3%, respectively (P=0.048);

(B) the relationship between staged surgery and survival rate: the survival rate of single-stage and two-stage surgery was 83.3% and 75.0%,

respectively (P=0.695); (C) the relationship between resection margin and survival rate: the survival rate of positive and negative margin was

83.3% and 75.0%, respectively (P=0.824); (D) the relationship between tumor recurrence and survival rate: the survival rate of relapse and

non-relapse was 90.0% and 50.0%, respectively (P=0.115).

results, it was found that most of the lesions also conformed
to the characteristics of NR and nephroblastomatosis.
Therefore, the multiple lesions found in bilateral Wilms
tumor are more likely to be NR or nephroblastomatosis.

At present, COG believes that imaging examination can
identify whether there is bilateral renal lesion, and most of
the pathological types are Wilms tumor or NR, while other
pathological types are extremely rare. In addition, even if
the pathological type is clarified, the treatment plan will not
change greatly, but biopsy will change the local stage of the

© Translational Cancer Research. All rights reserved.

tumor to stage III, so COG does not advocate pre-treatment
biopsy including fine needle biopsy (13). In this study,
4 tumor biopsies were performed in the earlier period, and
the pathological type of the lesions was also confirmed to be
Wilms tumor or NR, and 75% of the patients had different
pathological types on both sides, which was consistent with the
characteristics of bilateral Wilms tumor. Therefore, we now
mainly relied on imaging to diagnose bilateral Wilms tumor.
For the treatment of bilateral Wilms tumor, United
Kingdom Children’s Cancer Study Group (UKCCSG)
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found that initial chemotherapy and initial surgery had
similar survival rates, but initial chemotherapy had a lower
incidence of renal insufficiency (6%) than initial surgery
(20%) (14). In addition, the SIOP 93 study also found that
80 days of preoperative chemotherapy can make 66% of
bilateral Wilms tumors eligible for NSS (9). Therefore,
for the treatment of bilateral Wilms tumor, COG and
SIOP have reached a consensus: radical surgery should
be performed after neoadjuvant chemotherapy. There
is no unified opinion on the preoperative chemotherapy
regimen and course of treatment, but it is generally believed
that the three-drug regimen is superior to the two-drug
regimen in terms of tumor volume reduction (15). The
ARENO0543 study of COG found that 84% of bilateral
Wilms tumors could undergo surgery within 12 weeks
(16). Continuing preoperative chemotherapy after 12 weeks
will not only fail to cause further tumor size reduction, but
also induce development of anaplasia. Therefore, it is not
recommended to prolong chemotherapy beyond 12 weeks.
The preoperative chemotherapy in this study was performed
average of 3.31+1.89 cycles, which was similar to the results
of the COG study. However, our study also found that only
30.8% (8 kidneys) of the lesions shrank after preoperative
chemotherapy, and the tumors remained stable or even
increased in most cases. After further analysis according to
the number of lesions on the affected kidney, we found that
the proportion of tumor reduction of multiple lesions (7.1%)
after preoperative chemotherapy was no better than that
of single lesions (50%), which may be related to the fact
that the pathological type of multiple lesions is mainly NR,
which was a precursor lesion of Wilms tumor that was not
sensitive to chemotherapy. Therefore, when the response
to chemotherapy for multiple lesions was not satisfactory,
continuing chemotherapy longer or adding drugs may not
improve the outcome.

At present, both COG and SIOP advocate NSS as
the preferred surgical approach to preserve the renal
parenchyma as much as possible and reduce the occurrence
of ESRD. NSS is divided into PR and TE according to the
specific operation approaches (17,18). The experience of
St Jude Children’s Hospital showed that the positive rate
of surgical margins after NSS was 31% and comprehensive
treatment did not reduce the tumor recurrence rate and
improve the overall prognosis (19). In this study, if the
tumor was located at one end of the kidney and did not
involve the renal hilum, PN would be performed, and the
margins were all negative. If the tumor is multiple lesions
of the whole kidney or involved the renal pelvis or renal
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hilum, TE was performed, and the positive rate of tumor
margin was higher (35.3%), but the survival rates of patients
with negative and positive margins were similar, and the
difference was not statistically significant. RN may be
considered in patients in which NSS cannot be performed,
such as when the tumor invading most of the kidney, or
unfavorable histology. In this study, except for 1 patient
of metachronous lesions, RN was performed in the other
2 cases because the tumor could not be separated from the
renal hilum.

ESRD is more common in bilateral Wilms tumor,
with an overall incidence of about 12%, and a higher
incidence in cases with predisposition syndromes such as
Denys-Drash syndrome (20,21). Currently, loss of renal
parenchyma and potentially nephrotoxic chemotherapeutic
agents are considered to be the most common cause of
ESRD in children with bilateral Wilms tumor (22). Thus,
NSS is crucial for reducing the incidence of ESRD in
children with bilateral Wilms tumor. A study demonstrated
a slight increase in GFR up to the third decade of life in
Wilms tumor survivors who underwent NSS compared with
RN (23). In this study, postoperative renal insufficiency
was found in one patient, who received RN on one side
and NSS on the other side simultaneously. In addition, in
6 of the 8 children who underwent postoperative isotope
renogram, the GFR were all improved compared with those
pre-operation, which reflected that NSS can further protect
and improve renal function for bilateral Wilms tumor.

The current prognosis of bilateral Wilms tumor is still
unsatisfactory, and the survival rate is much lower than
that of unilateral Wilms tumor. In the NWTS-5 study, the
4-year event-free survival rate for bilateral Wilms tumor was
56%, and the 4-year event-free survival rates for favorable
histology, focal anaplastic and diffuse anaplastic lesions were
65%, 75% and 25%, respectively (24). With the optimization
of the treatment, the ARENO0534 study successfully
improved outcomes of bilateral Wilms tumor, with 4-year
EFS and OS estimates of 82.1% and 94.16% (13). However,
the SIOP study also found that although the 5-year overall
survival rate can reach 90%, the recurrence-free survival rate
and the event-free survival rate are only 38% and 31% (25),
so the recurrence and residual of bilateral Wilms tumor were
still important factors affecting survival rates. The 5-year
survival rate of bilateral Wilms tumor in this study is still
unsatisfactory. On the one hand, the proportion of patients
lost to follow-up and treatment abandonment is high, and
on the other hand, some patients with positive resection
margins do not receive radiotherapy, which ultimately
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affects the overall survival rate and event-free survival rates.
However, the survival rate in the initial chemotherapy
group (92.3%) was significantly higher than that in the
initial surgery group (33.3%), which supported treatment
strategies of preoperative chemotherapy. Although the risk
of positive margins is high after NSS, the tumor recurrence
rate is not very high. Some scholars retrospectively analyzed
the SIOP2001 clinical research database and found that
the 5-year recurrence rate of bilateral Wilms tumor in the
low- and intermediate-risk group was only 13.3%, and that
in the high-risk group was 27.1% (26). The 2 patients of
recurrence in this study all received NSS, and the recurrence
rates of negative and positive margins were similar. These
indicate that even if there are residual or positive margins
during NSS operation, it will not significantly increase the
recurrence rate, which may be related to the lack of viable
tumor cells after treatment of residual disease.

Several limitations of this study deserve mention. This is
a retrospective single-institution study with a small number
of cases and a limited period of follow-up. Moreover, the
proportion of patients lost to follow-up is relatively high,
which will affect the statistical results of survival rate. In
addition, most patients with positive resection margins do
not receive radiotherapy, which will also affect the survival
rate of these patients.

Conclusions

The proportion of tumor reduction after preoperative
chemotherapy is relatively low. Preoperative chemotherapy
has a low response rate for bilateral Wilms tumor, but
preoperative chemotherapy could improve overall survival.
NSS is recommended for bilateral Wilms tumor, and the
customized procedure can be selected according to the
location and anatomical features of tumor.
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