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Data set for reporting paediatric renal tumours: recommendations from the international
collaboration on cancer reporting (ICCR)

Tumours arising within the developing kidney of chil-

dren vary widely in their histological appearance and

outcome; optimal therapy requires accurate classifica-

tion and staging. The two major paediatric coopera-

tive groups provide different therapeutic protocols

based on different staging and classification, initially

developed to serve patients in North America and

Europe, but also used in many other parts/regions of

the world. The International Collaboration on Cancer

Reporting (ICCR) has developed a structure whereby

such complex information may be harmonised, and

able to be applied to patients globally. An interna-

tional expert panel consisting of paediatric patholo-

gists and oncologists produced a set of items critical

to cancer reporting and subjected these to review and

discussion using the structured processes provided by
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the ICCR. A formal ICCR structure was assembled,

and consensus surrounding elements and their appli-

cation to different therapeutic protocols was devel-

oped. The data set underwent open international

consultation. This resulted in the first international

data set for Wilms tumour (WT) and other paediatric

renal tumours, provided herein. The use of ICCR

methods enables a full understanding of highly com-

plex and often overlapping reporting elements by

international experts, and the potential of developing

a set of commonly applied data elements that are

fully defined. This sets the groundwork for future

consolidation of definitions and harmonisation of

therapies for WT and other paediatric renal tumour

patients. It also allows institutions outside the major

paediatric cooperative groups to provide therapy

based on known elements.

Keywords: checklist, data set, ICCR guidelines, paediatric renal tumours, protocol, structured report, synoptic

report, Wilms tumours

Introduction

Tumours of the developing kidney account for

approximately 5% childhood cancers; Wilms tumours

(WT), or nephroblastoma, constitute 85% of paediat-

ric renal tumours. Improvement in the outcome of

patients with paediatric renal tumours has largely

been due to two different therapeutic approaches

applied by the major paediatric cooperative groups:

the Renal Tumour Study Group (RTSG)/International

Society of Paediatric Oncology (SIOP) and the

National WT Study Group (NWTS)/Children’s Oncol-

ogy Group (COG).1 In SIOP, an initial radiographic

diagnosis is usually followed by pre-operative chemo-

therapy, then by surgery. Further chemotherapy and/

or radiotherapy is then given depending on

post-therapy histology and stage. In contrast, COG

patients most commonly undergo primary surgery

followed by chemotherapy and radiotherapy that is

determined by the pretherapy tumour histology and

stage. The two strategies utilise different histological

classification and staging approaches, determined at

different time-points with respect to therapy. This has

made direct comparison of outcome data for many

prognostic factors difficult although, overall, the out-

come for both approaches is the same.2 Due to the

close working relationship between COG and SIOP,

the lack of harmonisation of key histology and stag-

ing factors is being addressed with good progress.

In our quest for optimisation of outcomes for chil-

dren with paediatric renal tumours within coopera-

tive groups, of equal importance is the fact that most

children with cancer are treated in countries lacking

the availability of expertise and the treatment strate-

gies applied by COG and SIOP. The utility of a

resource describing the features that drive therapeutic

decisions is therefore needed. The current efforts seek

to address the similarities and differences between

pre- and post-therapy histological assessment of WT

used by the different classification systems and, in so

doing, harmonising their definitions so that they may

be useful more broadly. To meet these aims, The

International Collaboration on Cancer Reporting

(ICCR) was utilised. ICCR is a global alliance of the

major international pathology and cancer organisa-

tions. The ICCR coordinates the production of freely

available evidence-based reporting data sets that have

a consistent style and contain the parameters needed

to guide patient management (https://www.iccr-

cancer.org/datasets/published-datasets/).

Methods

The current effort utilises the ICCR standardised oper-

ating procedures for selecting an ICCR Series Cham-

pion, an ICCR project manager, an expert and diverse

panel constituting a Dataset Authoring Committee

(DAC) and a DAC chair, each with carefully defined

responsibilities. Care was taken to select an interna-

tional expert panel consisting of pathologists and

medical oncologists from the major cooperative

groups. To create a data set, data from the relevant

medical literature were assessed, including the 5th

edition of the World Health Organisation (WHO)

classification, as well as other existing published data

sets (http://www.iccr-cancer.org/datasets/dataset-deve

lopment). The DAC chair and ICCR project manager

produced initial draft documents that were circulated

to the DAC. All data set items were discussed at a

coordinated series of teleconferences until consensus

was obtained. An agreed version of the revised data

set was posted for international consultation for

2 months. All resulting comments were discussed by

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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the DAC and when consensus agreement was

obtained, the appropriate changes were made. The

final version of the data set was ratified by the ICCR

Dataset Steering Committee prior to publication.

Results

S C O P E

This data set has been developed for the reporting of

the pathology of resection specimens from paediatric

patients with nephroblastoma, also known as WT,

and all other primary renal tumours of childhood,

excluding renal cell carcinomas, for which the ICCR

invasive carcinoma of renal tubular origin data set

should be used.3 Rarely, other primitive tumours of

childhood (including neuroblastoma, Ewing sarcoma/

peripheral neuroectodermal tumour, synovial sar-

coma, desmoplastic small round cell tumour, among

others) arise within the kidney, but these tumours

are not specific to nephrogenic precursor cells. This

data set does not apply to these tumours, which

should be staged and treated according to recommen-

dations specific for their diagnosis, and does not apply

to procedures involving only biopsy of renal tumours.

This is due to the highly individualised and variable

nature that characterises the extent and the timing of

biopsies with respect to the different therapies pro-

vided. The ICCR may be able to contribute a

biopsy-only data set in the future.

Core (required) and non-core (optional) elements

are listed in Table 1. Core elements are described in

detail below.

C O R E E L E M E N T S D E S C R I B I N G T H E P A T I E N T A N D

P R O C E D U R E

Protocol followed
There are two treatment protocols commonly fol-

lowed by institutions (developed by either the NWTS/

COG or SIOP/RTSG), even if the institution is not

affiliated with a cooperative group. If known, the pro-

tocol by which the child will be treated is indicated.

This aids in the clarification of other core elements

discussed below.

Previous therapy
The treatment of WT may include the use of chemo-

therapy prior to resection or biopsy.1,4,5 The staging

systems used for these different approaches, although

similar, have significant differences. Further, the his-

tological appearance differs following chemotherapy,

as does the assessment of risk stratification.6,7 Thus,

it is critical that the status of pre-operative therapy is

known so that the relevant staging and classification

systems can be applied. When completing this ele-

ment, only therapy used to treat the current renal

tumour is considered as ‘prior treatment’.

Operative procedure
There are three overall approaches to the initial diag-

nosis of WT: (i) upfront neoadjuvant chemotherapy

(with no biopsy) for presumed WT (within specified

clinical parameters) followed by post-therapy resection;

(ii) initial biopsy followed by chemotherapy and then

resection; and (iii) primary resection prior to chemo-

therapy. The type and extent of the surgical procedure

chosen depends upon the approach as well as other fac-

tors, including the site, size and extent of the tumour.

Total or radical nephrectomy includes resection of an

intact kidney and any associated lymph nodes or

tissue/organs adherent to the tumour. This data set

does not distinguish between total and radical nephrec-

tomy. Partial nephrectomy seeks to completely excise a

tumour with a margin of non-tumour renal tissue

while sparing the remaining kidney. Enucleation seeks

to remove the entire tumour, minimising the margin of

non-tumoral tissue.

The choice of performing a biopsy has different

implications depending upon which staging system is

used. In the COG staging system, biopsy of any type,

including percutaneous core or needle biopsy,

increases the tumour to at least a stage III.8,9 In the

SIOP/RTSG staging system, only open biopsy

increases the tumour to at least stage III;6 needle or

core biopsy using a posterior retroperitoneal approach

does not upstage the tumour.10

It is important to note that in COG, all procedures

are newly staged based on features for the tumour at

the time of that procedure in order to best guide the

subsequent therapy. For example, a biopsy taken prior

to therapy in a COG patient supports a local stage of III

at the time of that biopsy. The same pretherapy biopsy

is not itself a criterion for stage III following a subse-

quent post-therapy resection. In contrast, in SIOP/

RTSG an open/wedge biopsy mandates a stage III des-

ignation, even for subsequent procedures.

Other rare operative procedures merit annotation.

WT rarely originates outside the kidney. Extrarenal

WT may be associated with other congenital anoma-

lies and the operative approach should be provided.11

Presence of pre-operative rupture or intra-operative
spillage
WT, particularly prior to therapy, may rupture spon-

taneously or following pre-operative or operative

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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trauma.12 In SIOP/RTSG and COG protocols, tumours

that rupture either prior to surgery or at the time of

surgery (the latter is an event more recently termed

‘spillage’ by COG) are considered to have local stage

III disease and to require additional therapy.1,13 The

pathological appearance of rupture/spillage changes

with the passage of time. Spillage at the time of resec-

tion and rupture near the time of resection both

result in disruption of the Gerota fascia and the

underlying tumour. However, at times the pathologi-

cal evidence of the spillage/rupture may be limited

and may only be evident to the surgeon.

Furthermore, the same gross appearance may be seen

following trauma to the specimen after operative

removal of the tumour, requiring correlation with

intra-operative findings. Rupture prior to surgery

results in the same disruptive process, but with the

increasing passage of time several changes occur to

varying degrees, including tumour devitalisation,

resolving haemorrhage, fibrosis and inflammation

within the perirenal soft tissue. With even further

passage of time, the site of rupture may heal and

may become inapparent pathologically. The determi-

nation of whether rupture/spillage has occurred is

Table 1. Core and non-core elements for the pathology reporting of the paediatric renal tumours data set

Core Non-core

Protocol followed

Previous therapy • Clinical information guiding previous therapy, specify if available

Operative procedure

Pre-operative rupture or intra-operative Spillage

Accompanying/attached structures

Specimen laterality

Specimen weight

Tumour focality

Tumour dimensions
• Largest dimension of two nodules
determining stage and histology

• Additional dimension of the two nodules determining stage and histology

Renal sinus involvement

Renal capsule penetration

Primary tumour excised in one piece

Nephrogenic rests

Histological tumour type

Post-therapy histological classification of Wilms
tumour

Margin status • Distance of viable tumour from mm closest margin
• Specify closest margin(s), if possible

Lymph node status • Location of involved lymph nodes

Ancillary studies • Representative blocks for ancillary studies, specify those blocks best representing
tumour and/or normal tissue for further study

Histologically confirmed distant metastasis

Pathological staging

Coexistent pathology

Block identification key

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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therefore often difficult based on pathological findings

alone, and may require multidisciplinary input, par-

ticularly by the surgeon. Pathologists should seek the

opinion of the surgeon prior to establishing the pres-

ence of rupture or spillage and should be aware that

the surgeon may independently establish the presence

and extent of rupture/spillage for treatment purposes.

It is important to note that the following situations

do not constitute rupture: (1) growth of the tumour

through the renal capsule (or the peritumoral pseudo-

capsule) and extension of the tumour into the perire-

nal soft tissue; and (2) appearance of rupture/spillage

confined to the renal capsule (not involving the Ger-

ota fascia). Further, in these situations, if the tumour

then extends to the surgical margin, this is defined as

a positive margin and not rupture. This distinction

may impact upon the type and amount of radiation

therapy given.

Sufficient data are not currently available to utilise

the presence of tumour cells detected within abdomi-

nal or pleural fluid in staging of WT.

Presence of accompanying/attached structures
Depending upon the size and relationship of the

tumour with the adrenal gland, the surgeon may

choose to remove the adjacent adrenal gland with

the goal of completely resecting the tumour.

Whether or not the patient has one or two adrenal

glands may be important in their care in the future.

Similarly, to achieve total removal of the tumour,

the surgeon may remove pieces of other organs

adherent to the tumour (such as spleen, liver, bowel

or diaphragm). In addition, this information may be

useful in the management of the patient in the

future. When these accompanying structures are

resected intact with the kidney, the presence of

tumour within the accompanying structure does not

support a local stage of III unless the surgical mar-

gin of the resection of the specimen is positive for

tumour.

Specimen laterality
The anatomical location of the tumour being evalu-

ated is an elemental part of the accurate description

of the tumour under consideration.

Specimen weight
Nephrectomy specimens should be weighed prior to

sectioning or processing. Nephrectomy weight may

be an eligibility factor for some clinical trial

protocols,9 and in certain circumstances may influ-

ence therapy decisions.14 While the amount of peri-

nephric soft tissue and/or additional tissues resected

in one piece with the kidney may vary, the patholo-

gist should not attempt to remove these prior to

weighing.

C O R E E L E M E N T S D E S C R I B I N G F E A T U R E S O F T H E

T U M O U R

Tumour focality
Most WT are solitary, but multifocal unilateral and/

or bilateral disease may occur in more than 10% of

cases.14,15 Multifocal tumours are associated with

an increased risk of WT developing in the contralat-

eral kidney, usually in association with nephrogenic

rests.16 The presence of multifocality often deter-

mines the treatment approach.17 In case of multiple

synchronous tumours in a specimen, a single data

set should be completed providing the number of

tumours and their size. Within each kidney, each

tumour should be individually staged and classified,

and the stage and classification should then be

determined for the entire kidney. For example, a

kidney with a 4-cm tumour showing diffuse anapla-

sia, local stage I and a 10-cm local stage III tumour

with favourable histology would receive a classifica-

tion of diffuse anaplasia, local stage III. This exam-

ple illustrates that there will be unusual

combinations that need to be carefully discussed

among a multidisciplinary team in order to deter-

mine the final treatment strategy. When bilateral

tumours are sampled, a data set should be recorded

for each kidney.

Tumour dimensions
The macroscopic size of the tumour determines the

pathological handling, whereby at least one micro-

scopic section is taken per centimetre of maximal

tumour diameter.2,9,18 The SIOP/RTSG recommends

mapping out at least one longitudinal slice of tumour

to evaluate percentages of different elements

(chemotherapy-induced changes, blastema, stroma

and epithelium) to establish the diagnosis. The patho-

logical and radiological tumour dimensions may also

be used to calculate the volume of the tumour or the

volume of the different histological counterparts at

the time of central review.13 These are currently

important questions being addressed within SIOP/

RTSG studies. For kidneys with more than two

tumours, the two tumours impacting upon the stage

and histology should be provided in the data set.

At least the greatest tumour dimension should be

reported (core); preferably, all three dimensions

should be evaluated, particularly if tumour volume is

desired.

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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Renal sinus involvement
The renal sinus is composed predominantly of adipose

tissue and harbours nerves and vessels supplying and

draining the kidney and the extrarenal collecting sys-

tem. The renal sinus also extends deeply into the con-

tours of the kidney. The most important renal sinus

sections are those taken from regions adjacent to the

tumour. SIOP/RTSG and COG protocols separately

evaluate the invasion of renal sinus soft tissue and

the involvement of renal sinus vessels to provide

tumour staging which dictates subsequent treatment.

For both SIOP/RTSG and COG, only viable tumour

within the renal sinus results in upgrading to local

stage II, provided that the margins are negative for

viable and non-viable tumour.13,18

Sinus soft tissue. Unlike the majority of the kidney,

the renal sinus lacks a fibrous capsule separating the

kidney from the adjacent adipose tissue. Therefore,

tumour that is confined to the kidney may directly

abut the renal sinus fat, without truly invading the

renal sinus soft tissue. Similarly, nephrogenic rests

located deep in the kidney may also involve the renal

sinus soft tissue and mimic involvement by WT. COG

protocols include an additional refinement that

identifies patients with only minimal renal sinus soft

tissue invasion that is distant from the soft tissue

margin. Unless there are other features upstaging

these patients, they are treated as local stage I

tumours. In practice, ‘minimal invasion’ includes

tumours that show tumour extension into the sinus

that is less than 5 mm in greatest dimension, and is

located greater than 5 mm from a surgical margin.

Sinus vessels. Evaluating renal sinus vascular

involvement may be similarly challenging. During

processing, small fragments of tumour may be

displaced into vascular structures and mimic true

vascular involvement. Artefactually displaced tumour

fragments are commonly highly irregularly ragged,

and may contain ink that is displaced by the knife or

blade. True vascular involvement has a smooth

surface and is often (but not always) adherent to the

vessel. Any degree or size of true sinus vascular

involvement is a criterion for local stage II. This is

distinct from staging based upon invasion of sinus

soft tissue, as above.

Renal capsule penetration
Invasion of tumour beyond the renal capsule dictates

subsequent treatment for both COG and SIOP/

RTSG.1,13 The renal capsule is a layer of collagen

covering the entire kidney, except for the renal sinus.

The renal capsule may be quite thin, particularly if

compressed by an expanding tumour. The fibrous

pseudocapsule formed by the tumour itself may

merge with the renal capsule, making the distinction

between the tumour pseudocapsule and the renal

capsule difficult. The presence of the tumour beyond

the renal capsule is best seen by taking sections of

the triangular region where the normal kidney and

renal capsule meets the confluence of the tumour

with its pseudocapsule.

Beyond the renal capsule is a layer of adipose tis-

sue, often containing dilated vessels, which is covered

by the Gerota fascia. Viable tumour that penetrates

the renal capsule and invades or is otherwise present

within this soft tissue or vessels without invasion

beyond, or rupture of, the Gerota fascia meet the cri-

teria for stage II. Non-viable tumour in this region, in

the absence of other criteria, does not upstage to

stage II. For institutions that treat patients according

to SIOP/RTSG protocols, additional refinements have

been made that identify a small number of patients

with viable tumour within the perirenal fat or within

the adrenal gland that is surrounded by a fibrous

pseudocapsule, which is allowed within local stage I

for SIOP/RTSG (but not for COG).

Primary tumour excised in one piece
In the COG and National Wilms Tumour Study Group

protocols, removal of tumour in more than one piece

is a criterion for local stage III.1 Some examples

include: (1) primary tumour excised in more than

one piece; (2) tumour identified in a separately

excised adrenal gland; (3) a tumour thrombus within

the renal vein that is removed separately from the

nephrectomy specimen; and (4) tumour nodules

within the perirenal fat (resembling lymph nodes)

that are separately excised. The separately excised

specimens may or may not represent contiguous

tumour.

Presence of nephrogenic rests
Nephrogenic rests are foci of persistent embryonic

tissue, and may be single, multiple or diffusely

distributed. More than 30% of Wilms nephrectomy

specimens contain nephrogenic rests. Rests often

appear paler than surrounding non-neoplastic kidney

parenchyma, and these areas should be sampled. The

two fundamental categories of nephrogenic rests are

based on the topography and histology; perilobar

nephrogenic rests are located at the periphery of the

lobule, are usually subcapsular and comprised pre-

dominantly of blastema or epithelial differentiation.

Intralobar nephrogenic rests are usually located deep

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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within the lobule. They have indistinct margins and

contain blastemal, tubular and prominent stromal

elements interspersed among normal glomerular and

tubular elements.19,20 Diffuse hyperplastic perilobar

nephroblastomatosis is a rare form of perilobar

nephrogenic rests that forms a rind of nephroblasto-

matosis involving one or both kidneys, in whole or in

part.21,22 Nephrogenic rests are often difficult to dis-

tinguish from Wilms tumours, particularly following

therapy; they also have important implications con-

cerning the risk of contralateral WT development and

association with certain syndromes.16,23

Histological tumour type
Histological diagnosis is based on the 2022 WHO

Classification of Paediatric Tumours, 5th edition

(Table 2).24 Accurate histological diagnosis of paedi-

atric renal tumours is critical in order to provide the

optimal therapy and outcome. Because they are rare,

they often present a diagnostic challenge. More than

85% of renal malignancies in children will be WT

(favourable and anaplastic subtypes), which are

malignancies arising in the primitive metanephric

precursor cells. While the vast majority are of favour-

able histology (see Figure 1), those with enlarged,

polyploid atypical mitotic figures, marked nuclear

enlargement and hyperchromasia are classified as

anaplastic (see Figure 2).24 Wilms tumours may arise

Table 2. World Health Organisation classification of paedi-
atric renal tumours24

Descriptor ICD-O codesa

Wilms tumour (nephroblastoma) 8360/3

Nephrogenic rest

Congenital mesoblastic nephroma 8960/1

Paediatric cystic nephroma 8959/0

Cystic partially differentiated nephroblastoma 8959/1

Metanephric stromal tumour 8935/1

Metanephric adenoma 8325/0

Metanephric adenofibroma 8965/0

Ossifying renal tumour of infancy 8967/0

Clear cell sarcoma of kidney 8964/3

Rhabdoid tumour 8963/3

Anaplastic sarcoma of kidney (DICER-1 associate) 8800/3

©World Health Organisation/International Agency for Research on

Cancer. Reproduced with permission.
aThese morphology codes are from the International Classification

of Diseases for Oncology, 3rd edition, second revision (ICD-O-

3.2). Behaviour is coded /0 for benign tumours; /1 for unspecified,

borderline or uncertain behaviour; /2 for carcinoma in-situ and

grade III intra-epithelial neoplasia; /3 for malignant tumours, pri-

mary site; and /6 for malignant tumours, metastatic site.

Figure 1. Favourable histology Wilms tumour. By far the most

common paediatric renal tumour, Wilms tumour may show a vari-

ety of histological patterns, including blastema (undifferentiated),

epithelial and stromal. Further, the epithelial and stromal compo-

nents may also show heterologous differentiation, including mucin-

ous, muscle and adipose differentiation, among others. The tumour

in this figure illustrates epithelial and blastemal components.

Figure 2. Anaplastic Wilms tumour: demonstrated are the

enlarged, polyploid mitotic figures and marked nuclear enlargement

with hyperchromasia that define anaplastic Wilms tumours. These

are often subcategorised as focal or diffuse, depending upon the

extent of anaplasia.

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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in the setting of precursor lesions known as nephro-

genic rests (see Figure 3). Other paediatric renal

tumours appear to arise within the soft tissue ele-

ments of the primitive kidney, and may have a simi-

lar appearance to WT. These include rhabdoid

tumour of the kidney (Figure 4), clear cell sarcoma of

the kidney (see Figure 5) and mesoblastic nephroma

(see Figure 6). The addition of immunohistochemical

and molecular analyses aid in differentiating these

various tumour types, as discussed further below. It

is beyond the scope of this document to provide

detailed descriptions of the subtypes of paediatric

renal tumours (refer to WHO 5th edition24).

Post-therapy histological classification of WT
The histological response to prior therapy is taken

into consideration by both SIOP and COG in order to

guide future therapy of patients with post-therapy

WT.2,25 Tumours are stratified into three risk groups

based on the histology following pre-operative chemo-

therapy and on the assessment of percentages of

chemotherapy-induced changes and all viable compo-

nents, as follows:

1. Low-risk: Completely necrotic tumours showing

no viable tumour are classified as low-risk. Small foci

of tubules, stroma and/or blastema representing resid-

ual nephrogenic rests may be present.

Figure 3. Nephrogenic rest: many Wilms tumours arise within pre-

cursor lesions known as nephrogenic rests. Like Wilms tumours,

nephrogenic rests may vary from proliferative to regressing. Experts

have distinguished between intralobar and perilobar nephrogenic

rests based on the position in the renal lobe, the presence or

absence of sharp demarcation and the cellular composition. Illus-

trated is a sharply demarcated perilobar nephrogenic rest composed

of epithelial tubules.59

Figure 4. Rhabdoid tumour of kidney: this highly malignant

tumour, most commonly occurring in infancy, is composed of a

monomorphic population of large cells with vesicular nuclei, often

with prominent and large nucleoli, and a large cytoplasmic inclu-

sion composed of intermediate filaments.

Figure 5. Clear cell sarcoma of kidney: these mesenchymal neo-

plasms show a wide spectrum of histological appearances, and

often mimic Wilms tumours as well as other childhood neoplasms.

Features distinguishing CCSK from Wilms tumour include a fine,

open chromatin pattern, low mitotic rate and a subtly infiltrative

border, with entrapment of native renal elements, as seen in the

centre of this figure.

Figure 6. Congenital mesoblastic nephroma: these stromal neo-

plasms present most commonly in infancy and may be composed of

plump, variably spindled cells (classified as the cellular subtype,

illustrated in this figure), or may be composed of markedly elon-

gated, interdigitating cells (classified as the classic subtype).

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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2. Intermediate-risk: All favourable histology WTs

falling outside low- and high-risk as defined above

are classified as intermediate-risk. In addition, SIOP

WT tumours with focal anaplasia are included in the

intermediate risk category. COG WT tumours with

focal and diffuse anaplasia are separately classified

and treated. SIOP also separately classifies

intermediate-risk tumours by histological subtype due

to their potential prognostic implications.26,27

3. High-risk: WT with diffuse anaplasia are classified

as high-risk by SIOP, and are separately classified and

treated by COG. Favourable histology WT that are

≥ 33% viable with > 66% of the viable tumour com-

posed of blastema are classified by both SIOP and

COG as high-risk.

Margin status
Margin status is critical for the staging of paediatric

renal tumours. Margins positive for viable tumour

upstage the tumour to stage III in all staging systems.

The evaluation of non-viable tumour at the margin

differs depending upon margin location and on the

staging system used. In SIOP, non-viable tumour at

the ureteral or renal vein margin or within abdomi-

nal or peritoneal implants is considered local stage

III, whereas non-viable tumour at the soft tissue mar-

gin is not considered local stage III. COG considers

non-viable tumour at all margins to represent local

stage III.

The status of the renal parenchymal margin for

partial nephrectomy is important, as positive margins

are associated with consideration of the need for

radiotherapy. After radiotherapy, however, the local

recurrence rate was not greater in such patients.28

The presence of nephrogenic rest at the parenchymal

margin of partial nephrectomy specimen represents a

challenge in interpretation, but is not considered to

be positive.

Assessment of the renal vein margin may be chal-

lenging, particularly if there is bulging thrombus. If

the thrombus is intact (by gross assessment and dis-

cussion with the surgeon), and if the renal vein wall

is not attached to the thrombus at its most distal

aspect, the margin can be assumed to be negative.29

Lymph node status
Lymph node involvement is a critical factor in deter-

mining stage, and lymph node involvement by either

viable or non-viable tumour requires a designation of

stage III in both the COG and SIOP/RTSG staging

systems.13,30 Positive lymph node status in any site is

associated with a worse prognosis,31 particularly for

those patients with anaplastic WT.30

In certain circumstances the recognition of lymph

node metastasis can be challenging. Small aggre-

gates of tumour cells in the subcapsular sinuses

may be overlooked, and these sites should be exam-

ined carefully for metastatic disease. In

post-treatment tumours, lymph nodes may contain

totally necrotic tumour, which still increases the

tumour to local stage III.2,32 Such necrotic tumour

foci should replace part of the nodal architecture;

prominent sinus histiocytes should not be considered

evidence for stage III tumour. Lastly, when tumour

causes obstruction of the kidney, Tamm-Horsfall

protein may accumulate within the kidney and be

displaced into the regional lymph node. This may

be accompanied by displaced non-neoplastic renal

tubular epithelial cells and such foci may mimic

lymph node metastasis.33 Such foci are cytologically

consistent with reactive epithelial cells and do not

resemble WT.29

Involvement of abdominal or pelvic lymph nodes is

a criterion for local stage III; lymph node involvement

in the thorax or other extra-abdominal sites is a crite-

rion for stage IV.

Histologically confirmed distant metastases
Documentation of known metastatic disease corre-

lates with outcome and is an important part of the

pathology report.34 Such information, if available,

should be recorded with as much detail as is avail-

able, including the site, specimen type, size and histo-

logical pattern.

If distant sites are sampled and pathologically

shown to be negative, metastatic disease is ‘not iden-

tified’, whereas if sampling is not performed, this sec-

tion is ‘not applicable’.

Pathological staging
Two main systems for staging of paediatric renal

tumours are in use: the SIOP/RTSG staging system is

predominantly used for pretreated tumours and the

COG staging system is used for tumours undergoing

primary resection as well as following therapy.2,13

The evaluation of tumour viability is only taken into

consideration following therapy. The local staging cri-

teria for COG are provided below.

COG local stage I: Tumour (viable) is limited to the

kidney with negative margins and lymph nodes. All

criteria listed below are met.

a Renal capsule is not penetrated by viable tumour.

b Tumour may protrude (botryoid) into the renal pel-

vis or ureter but does not infiltrate their walls.

c The vessels of the renal sinus are not involved by

viable tumour.

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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d The soft tissue of the renal sinus is not more than

minimally involved by viable tumour.

e The tumour was not ruptured or biopsied prior to

removal.

f There is no evidence of tumour at or beyond the

margin of resection.

g Necrotic tumour may be present within the renal

sinus or beyond the renal capsule and remain as

local stage I provided the margins are negative for

viable and non-viable tumour.

h Extrarenal primary tumours are not eligible for

stage I.

COG local stage II: The tumour is resected in one

piece; there is no evidence of tumour at or beyond

the margins and the lymph nodes are negative for

tumour (viable or non-viable); at least one of the fol-

lowing is present.

a Viable tumour is present in the perirenal fat or

adrenal gland.

b Viable tumour infiltrates the blood or lymphatic

vessels outside the renal parenchyma, including

the renal sinus.

c Viable tumour more than minimally infiltrates the

soft tissue of the renal sinus.

d Viable tumour infiltrates the wall of the renal pel-

vis or the ureter.

e Viable tumour may infiltrate the adrenal gland or

be adherent to adjacent structures but remain

stage II if surgical margins are negative for

tumour.

COG local stage III: Residual non-haematogenous

tumour present after surgery and confined to the

abdomen. At least one of the following is present.

a Tumour (viable or non-viable) involves abdominal/

pelvic lymph nodes.

b Tumour (viable or non-viable) is present at a surgi-

cal margin of resection (documented by micro-

scopic examination).

c Pre- or intra-operative tumour rupture/spillage has

occurred (documented histologically or confirmed

by the surgeon).

d The tumour is resected in more than one piece

(piecemeal).

e The tumour is biopsied before surgery regardless of

biopsy type: tru-cut, open or fine-needle aspiration.

(Only applies to staging at time of biopsy, should

not be used as a criterion for assigning the stage III

in a post-therapy resection specimen.)

f Tumour (viable or non-viable) has penetrated

through the peritoneal surface.

g Tumour implants (viable or non-viable) are found

anywhere in the abdomen.

The local staging criteria for SIOP are provided

below:

SIOP local stage I: Viable tumour is limited to the

kidney with negative margins and lymph nodes. All

criteria listed below are met.

a Renal capsule intact, not penetrated by viable

tumour.

b Tumour might protrude (botryoid) into the renal

pelvis or ureter but does not infiltrate their walls.

c The vessels of the renal sinus are not involved by

viable tumour.

d The soft tissue of the renal sinus is not involved by

viable tumour.

e Non-viable tumour may be present within the

renal sinus or beyond the renal capsule and remain

stage I.

f Viable tumour may remain Stage I if present in the

perirenal fat or within the adrenal gland but sur-

rounded by a fibrous pseudocapsule.

SIOP local stage II: The margins are negative for

viable tumour and the lymph nodes are negative for

viable or non-viable tumour; at least one of the fol-

lowing is present.

a Viable tumour is present in the perirenal fat or

adrenal gland and is not covered by a

pseudocapsule.

b Viable tumour infiltrates the blood or lymphatic

vessels outside the renal parenchyma.

c Viable tumour infiltrates the soft tissue of the renal

sinus.

d Tumour may be adherent to adjacent structures

but remain stage II if the surgical margin is

negative.

e Viable tumour infiltrates the vena cava or adjacent

organs (except the adrenal gland), but is

completely resected.

f Viable tumour infiltrates the wall of the renal pelvis

or the ureter.

SIOP local stage III: Residual non-haematogenous

tumour present after surgery and confined to abdo-

men. Any one of the following may occur.

a Tumour (viable or non-viable) involving

abdominal–pelvic lymph nodes.

b Tumour (viable only) present at a soft tissue surgi-

cal margin of resection.

c Tumour (viable or non-viable) present at resection

margins of ureter, renal vein or inferior vena cava.

d Pre- or intra-operative tumour rupture/spillage, if

confirmed by microscopic examination (positive

margin in area of the rupture).

e Tumour thrombus (viable or non-viable) attached

to the inferior vena cava wall removed piecemeal.

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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f Wedge/open tumour biopsy prior to pre-operative

chemotherapy or surgery.

g Tumour implants (viable or non-viable) are found

anywhere in the abdomen.

h Tumour (viable or non-viable) has penetrated

through the peritoneal surface.

Reporting of pathological staging categories is

based upon the evidence available to the pathologist

at the time of reporting. The final stage grouping of a

patient’s tumour is based upon a combination of

pathological staging and other clinical and imaging

information.

A N C I L L A R Y S T U D I E S

Non-morphological testing, e.g. molecular or immu-

nohistochemical testing, is a growing feature of can-

cer reporting. However, in many parts of the world

this type of testing is limited by the available

resources. In order to encourage the global adoption

of ancillary tests for patient benefit, ICCR includes the

most relevant ancillary testing in their data sets,

recognising that the technical capability may not yet

exist. Representative blocks recommended for ancil-

lary studies may be provided.

The following summarises clinically relevant ancil-

lary studies.

Wilms tumour
Ancillary studies are usually not necessary for the

diagnosis of WT in resection specimens. However,

immunohistochemical staining for WT1 and/or PAX8

may be useful for problematic cases when differentiat-

ing blastemal-predominant WT from other embryonal

soft tissue tumours presenting within the kidney.

Similarly, no dominant recurrent genetic abnormality

has been found in WT, although molecular genetic

tests may be performed for diagnostically difficult

cases. Several studies suggest that the common

underlying marker of anaplasia is mutation of the

TP53 gene.35–37 Mutation of TP53 often (but not

always) results in abnormal p53 protein accumula-

tion and strong nuclear positivity for p53 by immu-

nohistochemistry. However, the diagnostic utility of

immunohistochemistry for p53 protein is limited by

difficulties in performing and interpreting the test.

Furthermore, some TP53 mutations do not cause

abnormal protein accumulation. However, strong

nuclear p53 protein accumulation identified in a

tumour that is suspicious for anaplasia may contrib-

ute to the diagnosis.38

Molecular tests such as loss of heterozygosity (LOH)

at chromosomes 1p and 16q, gain of 1q and 11p15

loss have prognostic significance in certain patient

populations. Augmentation of therapy has been

shown to be effective for WT with combined LOH at

1p and 16q; therefore, analysis of these loci, most

commonly by targeted or genome-wide microarray

that includes evaluation of zygosity (SNP array), has

become routine practice in North America.39,40 While

1q gain is associated with adverse prognosis, the ben-

efit of increased therapy is an area of active

investigation.41 LOH and imprinting abnormalities of

11p15 have been associated with increased risk of

relapse in young patients with stage I favourable his-

tology WT treated with nephrectomy alone without

adjuvant therapy.42,43 On occasion, ancillary germ-

line genetic testing may be useful after the diagnosis

has been made. For example, there is an association

between perilobar nephrogenic rests, LOH for IGF2

and overgrowth syndromes; and between intralobar

nephrogenic rests, mutations of the WT1 gene and

the WAGR and Denys–Drash syndromes (reviewed in

Beckwith 199823).

Clear cell sarcomas of the kidney
Clear cell sarcomas of the kidney often show expres-

sion of BCOR, cyclin D1, NGFR and TLE1 by immu-

nohistochemistry; however, none of these are either

fully sensitive or specific.44-47 Clear cell sarcoma of

the kidney frequently contain BCOR–ITD mutations

or other BCOR alterations48; a minority have

YWHAE::NUTM2B fusion.49,50

Rhabdoid tumours of the kidney
Rhabdoid tumours of the kidney are most often char-

acterised by alterations in SMARCB1 gene, causing

loss of INI1 expression by immunohistochemistry.51

Paediatric cystic nephromas
Paediatric cystic nephromas (but not cystic partially

differentiated nephroblastomas) are often associated

with germline or somatic mutations in the DICER1

gene and are associated with pleuropulmonary blas-

toma familial cancer syndrome.53–55 Rarely, sarco-

mas with varying degrees of anaplasia histologically

similar to pleuropulmonary blastoma may also be

identified within the kidney, and these have been

classified as anaplastic sarcoma of the kidney24,56

which, at times, may arise within a cystic

nephroma.57,58

Metanephric tumours
Metanephric tumours (adenomas, adenofibromas, and

stromal tumours) often carry somatic BRAF

mutations.52

� 2025 The Author(s). Histopathology published by John Wiley & Sons Ltd., Histopathology
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Congenital mesoblastic nephromas
Congenital mesoblastic nephromas containing a cellu-

lar component often demonstrate ETV6::NTRK3

fusions (as well as other variant fusions); alterations

of EGFR, BRAF and other genes have also been

reported in ETV6::NTRK3-negative cases.52

Discussion

In light of the increasing amount of data collected

following the surgical excision of tumours, structured

reporting of the results has become increasingly

important to ensure that all meaningful elements are

included in the therapeutic decision-making process.

Structured reporting is also required for creating

robust data to support changes in future therapeutic

recommendations by clinical investigators. The ICCR

has been particularly important for this effort, largely

because of their ability to navigate the differences in

practices of diverse organisations due to structured

neutrality and inclusiveness and reliance upon data.

This was certainly true of the current efforts to create

an ICCR data set for the excision of paediatric renal

tumours. As described in the Introduction, most of

the data that have been collected over the years for

paediatric renal tumours has been performed through

the efforts of the NWTS/COG (treating the majority of

children with cancer in predominately North Amer-

ica) and SIOP/RTSG (treating children in predomi-

nately Europe). These two different sources of data

are remarkable for their different approaches. COG

has long advocated for resection followed by therapy,

whereas SIOP has advocated for therapy prior to sur-

gery. Indeed, most of the complexity of the resulting

data set is due to whether or not the tumour being

examined and reported has received prior therapy.

Despite these differences, COG and SIOP work closely

together and recognise the advantages of understand-

ing this complexity, particularly as this may allow

future simplification, as well as increased power of

data collection, given the increased numbers of

patients when both groups are included in studies.

Given the historical reliance upon these different

approaches, it appears unlikely that significant reduc-

tion of this largest source of complexity will be

achieved in the near term. Greater promise of simpli-

fication is evident in the many smaller ways in

which the different groups have implemented differ-

ences in definitions of stages. Increasing our full

understanding of all the criteria will help to move

towards more consistency and continue to improve

outcomes.
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