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Abstract

Background: Wilms' tumor is the most common childhood renal neoplasm. Among the worst
prognosis forms are the bilateral form. The symptom complex is non-specific for malignancy;
the first symptoms may include hypertension. Hematuria occurs in 30% of patients. The
incidence of distant metastases at the time of diagnosis in children with Wilms' tumor is
estimated to be about 20%.The purpose of this article is to present a review of the literature on
the standardization of diagnosis, the latest treatment standards and to assess the prognosis of
Wilms' Tumor.

Matherial and methods: Using PubMed, SCOPUS and Web of Science databases, the authors

reviewed the peer-reviewed international literature from 1980-2023 using the keywords:

nn nn

"Wilms tumor," "renal tumor," "nephroblastoma."

Discussion: Bilateral tumors have the worst prognosis - according to the National Wilms
Tumor Study Group, long-term survival is achieved in only 12% to 56% of patients. The
prognosis of Wilms' tumor is also dependent on the occurrence of recurrences - local as well
as localized outside the renal tissue. A factor directly affecting long-term survival is
recurrence, mainly observed within 24 months after the end of therapy. The limitations of
conventional therapies, including surgery, chemotherapy and radiotherapy, in preventing
recurrence in WT patients and their potential to cause long-term side effects.

Conclusions:

Bilateral Wilms tumor is associated with more aggressive therapy than unilateral disease.In
single kidney disease, therapeutic management is aimed at radical removal of all tumor foci,

whereas in bilateral tumor, the goal of any management should additionally be to try to

preserve the best possible renal function.
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Screening in children is important in cancer. General physicians should refer patients for
additional imaging studies when there are any diagnostic doubts, as cancer is characterized by

a long, asymptomatic development.

Keywords :wilms tumor, renal tumor, nephroblastoma

1. Introduction

Wilms' tumor is the most common childhood renal neoplasm. In children, it accounts
for about 6% of all cancers [1,2]. The prognosis of this disease depends on the degree of
malignancy of the tumor and concomitant features, and long-term survival is achieved in
favorable conditions by up to 90%. Among the worst prognosis forms are the bilateral form of
Wilms tumor and the anaplastic form, which is characterized by aggressive growth. Wilms'
tumor develops most often in children of early childhood, with a peak incidence at age 2.
Males are slightly more commonly affected than females [3,4]. The bilateral form accounts
for 6% of all new discoveries [5].

Wilms' tumor most often develops as an isolated form, but is rarely detected with the
coexistence of congenital abnormalities of the kidney, among which are horseshoe kidney,
renal dysplasia or cryptorchidism [9]. It is also accompanied by genetic syndromes such as
Beckwith-Wiedeman syndrome or Denys-Drash syndrome [10]. Wilms' tumor in its early
stages does not present a characteristic clinical picture. The symptom complex is non-specific

for malignancy; the first symptoms may include hypertension. Hematuria occurs in 30% of
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patients [11,12]. Early detection of cancer is difficult because it develops at an age when
children are just acquiring the ability to speak and cannot accurately describe the symptoms
that occur. Medical consultation depends on the vigilance of the parent. In addition, symptoms
occurring that are non-specific to the tumor, such as subfebrile states, can easily be mistaken
for infection, delaying the treatment process. Unlike the most commonly diagnosed childhood
cancer - leukemia, here we do not find any typical deviations in blood results. Rarely,
increases in calcium and adrenocorticotropic hormone levels are observed [13]. The picture
presented can be difficult to diagnose for an inexperienced physician, so specialists alert for a
multidisciplinary view of the patient.

The diagnosis of Wilms' tumor is based on abnormalities found on imaging studies.
Basic tests include abdominal ultrasound, which can be performed in primary care offices. If
there is any doubt about the identified imaging abnormalities, the patient should be referred to
a higher referral center, where a CT or MRI scan of the abdomen will be performed. These
form the basis of the diagnosis. MRI is the preferred method for cases of bilateral tumor [14].
During diagnostic procedures, it is important to keep in mind the possibility of developing
tumors of other origin in the kidney than Wilms' Tumor. In children before the age of three
months, congenital mesoblastic nephrosarcoma is much more common than Wilms' tumor.
The proportions reverse as early as six months of age. An international study examined
patients in the first months of life with kidney tumors. The results highlighted that one in three
tumors had a cellular origin other than Wilms' Tumor. Others include rhabdomyosarcoma,
renal carcinoma and others [15]. Renal lymphoma, which can also develop in the first months
of life despite a later peak in incidence, should also be considered during the differential
diagnosis.

The incidence of distant metastases at the time of diagnosis in children with Wilms'

tumor is estimated to be about 20% [16]. The most common site of metastasis is considered to
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be the lungs. The typical radiological lesion is a pleural effusion, which develops in the course
of metastatic growth. Other metastatic destinations such as mediastinal lymph nodes and the
liver are rare. The latter indicates a particularly poor prognosis. The presence of liver lesions
reduces long-term survival rates to 60%, and a prerequisite for achieving the above result is
the complete resection of all microscopic and macroscopic lesions [16]. Decisions on the
selected treatment regimen depend on the stage of the lesion and the histopathological result
[17]. Nephroblastoma stages are distinguished according to the local extent of the lesion,
infiltration of surrounding tissues and the presence of distant metastases [18].

Cases with involvement of two kidneys account for 6% of all diagnosed tumors [16].
The bilateral form of nephroblastoma often develops as a result of genetic mutations and
coexists with congenital syndromes [19].

Often, bilateral disease is defined by the presence of a tumor in one kidney and foci of
nephroblastomatosis, i.e. the presence of primary renal tissue in the other kidney, or the
presence of foci in both kidneys due to a questionable radiological picture.

The treatment of Wilms' tumor is one of the greatest successes of modern medicine. In
the history of treatment, surgery has always been an integral part of the primary treatment of
Wilms' tumor. During surgery, transperitoneal access is used [20], as a lateral incision is
inappropriate for nephroblastoma. Before surgery, all adjacent abdominal organs, including
the opposite kidney, should be carefully examined. Wilms' tumor is a well-circumscribed
tumor, so it should be removed without disturbing the continuity of the capsule. It is crucial
not to cause intraoperative tumor leakage, as this is associated with a worse prognosis [21].
Multimodal therapy, including surgery, radiotherapy and chemotherapy, constitutes the
treatment regimen for Wilms' tumor. The not-so-distant addition and refinement of
chemotherapy and radiotherapy has had a huge impact on achieving improved patient survival

rates. Modern therapeutic regimens have minimized exposure to radiotherapy and attempt to
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reduce the administration of anthracyclines, which are among the main factors associated with
late side effects; they are still used as a first-line treatment regimen in high-grade tumors. It is
extremely important to consider advances in the treatment of Wilms' tumor worldwide, as
survival rates in underdeveloped countries are significantly lower compared to highly
developed countries [22]. Obecnie wytyczne postgpowania sg rozne w Europie i Ameryce,
jednak oba pozwalaja uzyskac satysfakcjonujace wyniki leczenia.

On the old continent, procedures are developed by the International Society of
Pediatric Oncology (SIOP). The use of chemotherapy and further treatment depends on the
patient's classification into a particular risk group. In Europe, the focus has been on
preoperative chemotherapy, bearing in mind the risk of intraoperative interference. Specialists
have developed a four-week regimen for administering preoperative chemotherapy, including
actinomycin and vincristine for all patients six months and older with localized disease. If
distant metastases are present, preoperative treatment is longer, lasting six weeks, and
additionally includes the administration of doxorubicin [23]. Overall management depends on
the clinical picture and stage of the disease.

The National Wilms Tumor Study Group (NWTSG) in the U.S. recommends
preoperative chemotherapy during Wilms tumor treatment only in special cases, such as
bilateral tumor form or in cases of intratumoral proliferations typical in 5% of cases. The third
and final indication is so-called inoperable tumors - large, diffuse tumors involving vital
structures, the resection of which is associated with serious consequences, as well as loss of
life [24]. W wigkszosci pozostalych przypadkéw guza Wilmsa protokoly opracowane przez
NWTSG zalecaja najpierw wykonanie nefrektomii, a dopiero nastepnie chemioterapii
dostosowanej do stopnia zaawansowania guza [25]. Despite the different treatment regimens,
overall event-free survival is similar in patient groups treated according to both European and

American protocols [26], and is currently 85-90%, using multimodality therapy [27].
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The purpose of this article is to present a review of the literature on the standardization
of diagnosis, the latest treatment standards and to assess the prognosis of Wilms' Tumor.
2. Material and methods: Using PubMed, SCOPUS and Web of Science databases, the

authors reviewed the peer-reviewed international literature from 1980-2023 using the

nn nmn

keywords: "Wilms tumor," "renal tumor," "nephroblastoma." Articles originally written in a
language other than English were not considered. Finally, 41 articles were included in the
review.
3. Discussion

Wilms' tumor is one of the better prognostic cancers of childhood. The best results are
achieved in patients with tumor diagnosed at stages I and II. More than 95% cure rates are
achieved in this group [28]. Tumors in stage III and IV have a slightly worse prognosis - 75%
and 65%, respectively [29,30]. Bilateral tumors have the worst prognosis - according to the
National Wilms Tumor Study Group, long-term survival is achieved in only 12% to 56% of
patients [31,32]. A factor of key prognostic importance in patients with Wilms tumor is early
diagnosis and initiation of treatment. A study by Pritchard-Jones et al [33] showed differences
between the German and British health systems in the diagnosis of renal tumors in children,
which directly translated into cure rates in patients. In the British health system, the primary
medical representative was the family doctor, while in Germany children were consulted by
qualified pediatricians. The study found that in Germany, tumors were diagnosed more
quickly, at an early stage of development, compared to the UK, where a higher percentage of
children had tumors diagnosed later, at a higher stage. In Germany, a higher proportion of
tumors were detected incidentally, before clinical symptoms developed. By contrast, in the
UK, tumors were more often detected in conjunction with the onset of complaints. A 3%

difference in the rate of achieving long-term event-free survival was found between the

countries studied.
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The prognosis of Wilms' tumor is also dependent on the occurrence of recurrences -
local as well as localized outside the renal tissue. A factor directly affecting long-term survival
is recurrence, mainly observed within 24 months after the end of therapy [34]. After a long
period of observation, recurrence of the disease is sporadic. If it does occur, it drastically
worsens the prognosis. Disease free survival is achieved at 50% of patients. This problem
mainly affects the lungs, kidneys in the case of sparing surgery and, less frequently, the liver
[35]. The last location is characterized by the worst results of therapy [36,37]. The limitations
of conventional therapies, including surgery, chemotherapy and radiotherapy, in preventing
recurrence in WT patients and their potential to cause long-term side effects, necessitate the
use of new therapeutic strategies, such as immunotherapy, in this disease [38].

Because of the risk of recurrence, patients should remain under continuous specialized
follow-up after treatment. Patients should have regular radiological follow-up, as CT imaging
is the first-line test for detecting recurrence [39].

From the analysis of the above data, it appears that many factors influence the
outcome of children with Wilms tumor. Another prognostically important factor in children
with bilateral Wilms tumor is the individually determined treatment plan [40]. While the
choice of chemotherapy regimen is dictated by the current therapeutic protocol, the decision
on surgical treatment, its extent and technique, should be made very prudently [41].

4. Conclusions:

Bilateral Wilms tumor is associated with more aggressive therapy than unilateral
disease.In single kidney disease, therapeutic management is aimed at radical removal of all
tumor foci, whereas in bilateral tumor, the goal of any management should additionally be to
try to preserve the best possible renal function.

Radical nephrectomy is associated with maximizing the chances of long-term disease-

free survival, but renal tissue-sparing surgery should be the goal in the treatment of bilateral
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lesions. Such a procedure reduces the development of premature renal failure associated with
the need for renal replacement therapy, which significantly impairs quality of life.

The success of treatment is highly dependent on the detection of lesions at an early
stage of development. This avoids additional treatment regimens that are aggressive to the
body and results in better therapeutic outcomes. Screening in children is important in cancer,
so the need for frequent screening when symptoms are unclear is emphasized. Family
physicians should refer patients for additional imaging studies when there are any diagnostic
doubts, as cancer is characterized by a long, asymptomatic development.
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