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Spotting childhood abdominal tumours: a systematic
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ABSTRACT

Background We performed a systematic review and
meta-analysis to identify pre-diagnostic symptoms/signs
for childhood abdominal tumours to inform ongoing
efforts to achieve earlier diagnoses of childhood cancers.
Methods Medline (OVID), Embase (OVID) and PubMed
were searched for studies published between January
2005 and December 2023, including children (<18
years) diagnosed with abdominal tumours, with no
language restrictions. Pooled proportions of symptoms/
signs were calculated. Sub-analyses were performed
according to tumour location and age.

Results 133 eligible studies were identified, totalling
8611 cases. The most frequently reported symptoms/
signs were abdominal mass (39.3% (31.5% to

47.5%)), pain (14.5 (10.9% to 18.5%), abdominal
swelling/distension (7.2% (3.3% to 12.1%)), haematuria
(7.2% (2.9% t0 6.2%)), fever (3.9% (2.2% to 5.9%))
and/or hypertension (2.6% (1.4% to 4.2%)).

For adrenal tumours, precocious puberty (20.6% (2.8%
to 46.8%)), Cushing’s syndrome (16.4% (5.9% to
30.1%)) and/or hypertension (12% (2.8% to 25.3%))
were reported.

For liver tumours, abdominal mass (42.9% (0.0% to
100.0%)), abdomen mass and/or discomfort (16%
(0.0% to 73.1%)), hepatomegaly (9.7% (0.0% to
60.7%)), abdominal swelling/distension (9.4% (0.0% to
64.0%)) and/or abdominal pain (7.7% (0.0% to 28.3%))
were reported.

For renal tumours, abdominal mass (49.7% (39.0% to
60.5%)), abdominal pain (12.3% (8.5% to 16.6%)),
haematuria (10% (7.4% to 13.0%)), abdominal
swelling/distension (5.4% (1.5% to 11.2%)),
hypertension (4.7% (2.5% to 7.5%)) and/or fever (3.5%
(1.9% to 5.5%)) were reported.

For neuroblastoma, abdominal mass (24% (7.0% to
46.4%), abdominal swelling/distension (9.2% (0.0% to
27.9%)), fever (7.4% (0.3% to 20.4%)), hepatomegaly
(4.8% (0.0% to 19.8%)), anaemia/pallor (4.1% (0.0%
to 13.3%)), abdominal pain (4% (0.0% to 13.4%)),
screening/antenatal screening (3.4% (0.4% to 8.2%))
and/or opsoclonus-myoclonus-ataxia syndrome (2.7%
(0.0% to 8.3%)) were reported.

Conclusions The clinical presentation of childhood
abdominal tumours varies according to location and
tumour type. These variations in presentation should be
used to guide interventions to facilitate earlier diagnosis,
such as the UK's new Child Cancer Smart campaign.

INTRODUCTION
Childhood cancer is estimated to affect 397000
children globally each year.! This impact varies
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WHAT IS ALREADY KNOWN ABOUT THIS TOPIC

= Childhood abdominal tumours pose a
diagnostic challenge as evident in the variable
time to diagnosis, up to 120 days.

= A larger size or later stage at time of diagnosis
is associated with poorer outcomes for some
abdominal tumours.

= The current literature of how these tumours
present clinically is limited by bias from small
sample sizes, single institution series and over-
representation of rarer cases.

WHAT THIS STUDY ADDS

= This systematic review and meta-analysis
presents a detailed appraisal of the current
literature on the clinical presentation of
abdominal tumours.

= These data are based on the largest sample of
children diagnosed with abdominal tumours,
from a wide range of different clinical contexts
and countries, making its findings widely
applicable.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These data will be used to produce evidence-
based guidelines for healthcare professionals
and awareness tools for the public and
healthcare professionals to aid prompt
recognition of these signs/symptoms.

significantly between countries, with approximately
3755 cases diagnosed per year in the UK. One in
194 males and 1 in 214 females are diagnosed with
cancer before their 25th birthday.?

Abdominal tumours are a heterogeneous group
of childhood cancers, encompassing renal and
adrenal tumours, hepatoblastomas, abdominal
neuroblastomas, abdominal lymphomas, gonadal
germ cell tumours, abdominal rhabdomyosarcomas
and carcinomas of the gastrointestinal tract.* Indi-
vidually, these make up a small proportion of child-
hood cancers; however, combined, they account
for roughly 15% of all cases.” With timely access
to treatment, the 5-year survival estimate for child-
hood cancer is 81%.> However, there is substantial
variation in survival rates across abdominal tumour
subtypes, from 41% for stomach and/or upper
gastrointestinal cancer to 88% for renal tumours.>

Childhood abdominal tumours often present with
non-specific symptoms/signs of an enlarging mass
or features secondary to compression of nearby
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structures, which is plausibly related to size and stage at diag-
nosis, or symptoms due to high circulating hormones originating
from functioning adrenal tissue.’™ A high index of suspicion is
therefore needed to recognise these infrequently encountered
and sometimes complex presentations.

Time to diagnosis (TTD) of abdominal tumours can range
from 6 to 25 days for renal tumours and up to 120 days for
some gonadal germ cell tumours.'” This variable range in TTD is
multifactorial''; however, one modifiable factor is an awareness
of their clinical presentation.

Furthermore, there is evidence that Wilms tumours are signifi-
cantly larger and at a more advanced stage at the time of diagnosis
in the UK, which is associated with poorer survival outcomes
compared with diagnosis at an earlier stage.'” A recent publica-
tion has also highlighted significant differences in proportions of
children and young people (CYP) with metastases at diagnosis by
country for neuroblastomas and Wilm’s tumours, with the UK
having more CYP with metastases than France and Germany."?

Awareness campaigns have been shown to successfully reduce
the TTD of childhood brain tumours."* The Child Cancer
Smart campaign aims to reduce the TTD of all childhood
cancers by increasing awareness of the symptoms and/or signs."
Earlier diagnosis of abdominal cancer may reduce exposure to
more invasive therapy, potentially reducing treatment-related
morbidity and mortality.

Current understanding of the clinical presentation of
abdominal tumours is limited by small sample sizes,'®* over-
representation of rare subtypes of abdominal tumours,*'
specifically selected cohorts,”* and/or bias towards cases
with an advanced stage at diagnosis® *' or the rarer, more
unusual clinical presentations.” ***7 The tumour size and
stage at diagnosis can vary between country-specific healthcare
systems.'? 3% Reported pre-diagnostic symptoms/signs may also
vary by country, thus limiting the generalisability of findings
from previously published single-institution series.

The aim of this study was to provide an evidence-based over-
view of the symptoms and/or signs of childhood abdominal
tumours and explore how these vary according to anatomical
location and age of diagnosis.

Records identified (n = 19,831)

* Embase = 12,885

—>| Duplicates removed (n = 4,088)
¢ Medline/PubMed = 6,946

[ Identification ]

]

Titles screened (n = 15,743) >| Excluded (n = 13,572)

l Reasons for exclusion (n = 1,502)

- Not abdominal tumours

- <10 paediatric cases

- Case reports

- No primary data/conference proceedings
- Insufficient/no clinical presentation data
- Duplicates

| Abstracts screened (n =2,171) |

Screening

Reasons for exclusion (n = 536)

- Case report (8)

- <10 abdominal tumours (37)

- <10 paediatric cases (65)

- Duplicate (3)

- Insufficient data/abstract (178)

- No/insufficient clinical presentation data (232)
- No primary data (13)

Full texts screened (n = 669)

Eligible studies (n = 133)

Included

N

Figure 1  PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flowchart of screening process to identify eligible
studies.

METHODS

Search strategy and inclusion criteria

This review was conducted in alignment with Preferred
Reporting Items for Systematic Reviews and Meta-Analysis and
Strengthening the Reporting of Observational Studies in Epide-
miology guidance.* *

Our search strategy included the keywords: ‘abdominal
tumour(s)’, ‘abdominal tumor(s)’, ’abdominal neoplasm(s)’,
‘wilm(s)’, ‘neuroblastoma(s)’, ‘diagnosis’, ‘signs’, ‘symptom(s)’,
‘signs and symptoms’, ‘presentation(s)’, ‘child’, ‘infant’, ‘adoles-
cen(t)’, ‘Paediatric(s)’, and ‘pediatric(s)’. For full search terms
and strategy, see online supplemental table S1.

Medline (OVID), Embase (OVID) and PubMed were searched
for studies published from January 2005 to December 2023,
with no language restrictions. All cross-sectional studies and
case series, which included more than 10 paediatric cases (diag-
nosed under 18 years of age) with clinical presentation informa-
tion, were included. Case reports or letters to the editor were
excluded.

After removal of duplicate records, screening of titles, abstracts
and full texts was conducted by two independent researchers (DS,
LNC) and agreed with another researcher (J-FL). A comprehen-
sive approach to identify all eligible grey literature was adopted,
including searching reference lists and contacting authors.

Data extraction

A standard extraction form was used by two independent
researchers (DS, LNC), and quality was checked with other
researchers (J-FL). Data items collected included study character-
istics, year of publication, country, recruitment period, number
of patients, study design, data source, tumour location and age at
diagnosis. Clinical presentation data were recorded as reported.
If the presence of a symptom/sign could not be ascertained, it
was assumed to be absent. When it was not possible to sepa-
rate symptoms reported in combination, they were extracted as
symptom/sign clusters.

Quality assessment

The quality of eligible studies was comprehensively assessed
using a combination of criteria from Critical Appraisal Skills
Programme (CASP) and Joanna Briggs Institute (JBI) qualita-
tive assessment tools.*! ** The methodological domains evalu-
ated include institution status, type of report, study population,
sampling strategy, study design, case definition/verification and
level of symptom detail reported (online supplemental table S2).

Data analysis

The metaprop command® in STATA V.18.5 (College Station,
Texas, USA: StataCorp LLC)** was used to estimate the pooled
proportion. Given the anticipated high heterogeneity (12 >75%)
across the eligible studies included in this review, a random-
effects model (DerSimonian-Laird method) and the Freeman-
Tukey double arcsine transformation were employed to calculate
the pooled proportion (%) and 95% Cls for each symptom and
sign. Heterogeneity was assessed using the I2 statistic.

A predetermined threshold for symptoms/signs reported in
2% or more of the cohort was set, as a pragmatic compromise
between identifying clinically relevant symptoms/signs and mini-
mising the risk of overinterpreting non-specific symptoms/signs.

Sub-analyses were performed according to tumour locations
and age at diagnosis.

RESULTS
A total of 19831 studies were identified. After removal of dupli-
cates, 15743 studies remained. Screening of titles, abstracts and
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All eligible studies (133 studies, 8611 cases)
Symptom N

Abdominal mass 3725
Abdominal pain 1450 2 g
Abdominal swelling/ distension 1751
Haematuria 708

Fever 692

Hypertension 421

Weight loss 293
Asymptomatic 305
Screening/antenatal scan 257
Anaemia/ pallor 190

Nausea and/or vomiting 137

o
|
ol
]
Q
[e]
Q
Q
o
Hepatomegaly 293 Q

0 0.2 0.4

Pooled % Heterogenity

[95% CI] (12)
39.3%[31.5-47.4] 98
14.5%([10.9-18.5] 96
7.2%[3.3-12.1] 98
4.4%[2.9-6.2] 90
3.9%[2.2-5.9] 93
2.6%[1.4-4.2] 91
1.2%1[0.4-2.2] 87
1.1%[0.4-2] 86
0.8%[0.2-1.6] 86
0.4%[0-1] 84
0.4%1[0.1-0.8] 72
0.2%1[0-1.1] 92

0.6 0.8 1

Pooled proportion % [95% CI]

Figure 2 Pooled proportions for the most frequently reported pre-diagnostic symptoms/signs in the whole cohort. Hollow circles represent

symptoms/signs with a pooled proportion of <2%.

full texts identified 133 eligible studies (figure 1), including
8611 cases of childhood abdominal tumours, across 42 different
countries. The characteristics and quality assessment of eligible
studies can be found in online supplemental table S2.

In total, 220 combinations of symptoms/signs were extracted.
Overlapping clinical features were clustered together into 147
symptoms/signs. Symptoms/signs were recorded as either pre-
diagnostic or present at diagnosis in 94 studies, while 37 studies
did not specify when the symptoms/signs were identified.

Overall, the most common symptoms/signs reported include
abdominal mass (39.3% (95% CI 31.5% to 47.5%)), abdominal
pain (14.5 (10.9% to 18.5%)), abdominal swelling or distention
(7.2% (3.3% to 12.1%)), haematuria (4.4% (2.9% to 6.2%)),
fever (3.9% (2.2% to 5.9%)) and/or hypertension (2.6% (1.4%
to 4.2%)) (figure 2).

Tumour location

Nine studies reported clinical presentation specific to adrenal
tumours? 72 (figure 3a). The most frequently reported symp-
toms/signs among these 297 cases were precocious puberty
(20.6% (2.8% to 46.8%)), Cushing’s syndrome (16.4% (5.9%
to 30.19%)), hypertension (12% (2.8% to 25.3%)), abdominal
mass (9.7% (1.9% to 21.3%)), abdominal pain (9.5% (0.2% to
26.3%)) and/or asymptomatic (4.1% (0.1% to 11.6%)).

Four studies reported clinical presentation specific to liver
tumours™° (figure 3b). The most frequently reported symp-
toms/signs among these 252 cases were abdominal mass (42.9%
(0.0% to 100.0%)), abdomen mass and/or discomfort (16%
(0.0% to 73.1%)), hepatomegaly (9.7% (0.0% to 60.7%)),
abdominal swelling/distension (9.4% (0.0% to 64.0%)) and/or
abdominal pain (7.7% (0.0% to 28.3%)).

Nineteen studies reported clinical presentation data specific to
abdominal neuroblastoma?® 3133 33 3¢ 5770 (figyire 3¢). The most
frequently reported symptoms/signs reported among these 1026
cases included abdominal mass (24% (7.0 % to 46.4%)), abdom-
inal swelling/distension (9.2% (0.0% to 27.9%)), fever (7.4%
(0.3% to 20.4%)), hepatomegaly (4.8% (0.0% to 19.8%)),
anaemia/pallor (4.1% (0.0% to 13.3%)), abdominal pain (4%
(0.0% to 13.4%)), screening/antenatal screening (3.4% (0.4%
to 8.29%)) and/or opsoclonus-myoclonus-ataxia syndrome (2.7%
(0.0% to 8.390)).

Seventy-seven studies reported clinical presentation data
specific to renal tumours®! 2 273032343754 71137 (fionre 3d). The
most frequently reported symptoms/signs among these 5576
cases included abdominal mass (49.7% (39.0% to 60.5%)),
abdominal pain (12.3% (8.5% to 16.6%)), haematuria (10%
(7.4% to 13.0%)), abdominal swelling/distension (5.4% (1.5%
to 11.2%)), hypertension (4.7% (2.5% to 7.5%)), fever (3.5%
(1.9% to 5.5%)), asymptomatic (1% (0.2% to 2.3%)), weight
loss (0.8% (0.1% to 1.9%)) and/or screening/antenatal scan
(0.5% (0.0% to 1.5%)).

Age of diagnosis

Eleven studies reported clinical presentation data specific to diag-
nosis under 2 years of age®’ > 3165 66699710138 (fioyre 42). The
most frequently reported symptoms/signs among these 692 cases
included abdominal mass (41% (22.5% to 61.0%)), abdominal
swelling/distension (16.4% (0.0% to 49.8%)), hepatomegaly
(8.7% (0.0% to 37.8%)), screening/antenatal scan (5.3% (0.3%
to 14.0%)), asymptomatic (4.1% (0.0% to 12.6%)), skin lesions
(2.9% (0.0% to 9.4%)) and/or breathlessness/respiratory distress
(2.9% (0.1% to 7.8%)).

Fifteen studies reported clinical presentation data specific to
diagnosis under 5 years of age?’~2? 3135 65 66 6997 103 106110 127 138
(figure 4b). The most frequently reported symptoms/signs among
these 801 cases included abdominal mass (33.4% (16.6% to
52.5%)), abdominal swelling/distension (14% (0.1% to 39.8%)),
antenatal scan (8.4% (1.4%9% to 19.3%)), asymptomatic (6.9%
(0.8% to 17.0%)) and/or hepatomegaly (5.3% (0.0% to 25.5%)).

DISCUSSION
This extensive review, including 8611 cases, has identified
that the most common symptoms/signs at diagnosis with any
childhood abdominal cancer are abdominal mass, swelling and
distension with or without pain, reflecting previously published,
smaller cohort data.'® 120

The recently published Childhood Cancer Diagnosis study
showed that the median total diagnostic interval for abdominal
tumours had high variability; 2.3 weeks for renal tumours, 4.4
weeks for neuroblastoma, 5.1 weeks for liver tumours and 5.9
weeks for germ cell tumours."”* Even for those with shorter
intervals, the UK has larger tumour volumes and greater cases
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Pooled%  Heterogenity

Symptom n [95% CI] (12)

(a) Adrenal (9 studies, n=297)

Clinical evidence of precocious puberty 94 —— 20.6%[2.8-46.8] 95
Cushings 66 —e—I 16.4%[5.9-30.1] 85
Hypertension 43 —— 12% [2.8-25.3] 86
Abdominalmass 31 | +—@— 9.7%[1.9-21.3] 84
Abdominal pain 37 }—@—— 9.5%[0.2-26.3] 92
Asymptomatic 20 +—@— 4.1%1[0.1-11.6] 77
Abdominal swelling/ distension 13 @— 2.4%[0-10.2] 83
Weight loss 9 o— 1.8%[0-8.5] 80
Anaemia/ pallor 9 O 1.8%[0-8.5] 80
Cancer predisposition syndrome 24 O— 0.8%[0-7.6] 84
Fever 9 o4 0.8%[0-4.8] 64
Excessive sweating/diaphoresis 5 4 0.3%[0-3.3] 58
Hyperaldosteronism 5 O 0.2%[0-2.7] 47
Weakness 4 O 0.2%[0-2.4] 41
Lethargy 4 O 0.2% [0-2.4] 41
Screening/antenatal scan 4 O 0.2%[0-2.4] 41
Reduced activity 4 Of 0.1%[0-2.3] 45
(b) Liver (4 studies, n=252)

Abdominalmass 85 - @ 1 42.9%[0-100] 99
Abdomen mass and/or discomfort 33 @ i 16% [0-73.1] 99
Hepatomegaly 52 —@ i 9.7%[0-60.7] 99
Abdominal swelling/ distension 99 —@ i 9.4% [0-64] 99
Abdominalpain 19 —@—— 7.7%[0-28.3] 94
Fever 4 O 1% [0-7] 78
Screening/antenatal scan 3 O 0.5%[0-2.2] 0
Jaundice 3 O 0.4%[0-3.4] 52

(c) Neuroblastoma (19 studies, n=1026)
Abdominal mass 371 —— 24% [7-46.4] 98
Abdominal swelling/ distension 282 —@—— 9.2%[0-27.9] 98

Fever 223 +H—@— 7.4%[0.3-20.4] 97
Hepatomegaly 229 -—@— 4.8%1[0-19.8] 98
Anaemia/ pallor 126 -@— 4.1%[0-13.3] 96
Abdominal pain 124 -@— 4%1[0-13.4] 96
Screening/antenatalscan 44 H@H 3.4%1[0.4-8.2] 88
Oposclonus-myoclonus-ataxia syndrome 28 @ 2.7%[0-8.3] 91
Bone/limb pain 82 @A 2.1%[0-7.1] 91
Asymptomatic 31 ©H 1.4%[0-4.8] 84
Breathlessness/resp distress 31 Of 1.2%[0-3.6] 74
Skin lesions 47 A 1.1%[0-4.2] 84
Weightloss 45 OH 1% [0-4.5] 87
Motor impairment 14 Od 0.5%[0-3.1] 84
Proptosis/ exophthalmos 33 Of 0.5% [0-2.9] 82
Irritable 14 O 0.4%[0-2.3] 74
Abdo pain/distension 29 Of 0.4%[0-2.7] 81
Anorexia/ decreased appetite 25 Of 0.3%[0-2.6] 83
Cough 19 Q 0.2% [0-1.6] 65
Sleep disorder 11 Q 0.1%[0-1.4] 70
Constitutional symptoms 28 Ol 0.1%[0-2.1] 81
Bonelesions 26 O 0.1%[0-1.8] 79
Diarrhoea/ vomtiing 17 Q 0.1%[0-1.2] 63
(d) Renal (77 studies, n=5576)

Abdominal mass 2565 —— 49.7%[39-60.5] 98
Abdominal pain 809 HOH 12.3%[8.5-16.6] 95
Haematuria 687 O 10% [7.4-13] 91
Abdominal swelling/ distension 1004 —@— 5.4%1[1.5-11.2] 98
Abdo mass/ distension 132 |H@— 5.4%1[1.5-11.2] 98
Hypertension 371 ] 4.7%[2.5-7.5] 94
Fever 298 @ 3.5%[1.9-5.5] 90
Asymptomatic 230 Q 1%1[0.2-2.3] 89
Weight loss 180 Q 0.8%7[0.1-1.9] 88
Screening/antenatalscan 171 Q 0.5% [0-1.5] 88

0 0.2 0.4 0.6 0.8 1

Pooled proportion % [95% Cl]

Figure 3  Pooled proportions for the most frequently reported pre-diagnostic symptoms/signs for abdominal tumours in (a) adrenal gland, (b) liver,
(c) renal and (d) neuroblastoma. Hollow circles represent symptoms/signs with a pooled proportion of <2%.
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Symptom n

(a) Under 2 years (11 studies, n=692)

Pooled% Heterogenity
(95% CI) (12)

Abdominal mass 405 —e— 41%[22.5-61] 96
Abdominal swelling/ distension 226 ——&+——— 16.4% [0-49.8] 99
Hepatomegaly 198 —&——— 8.7%[0-37.8] 99
Screening/antenatalscan 32 +—e— 5.3%1[0.3-14] 92
Asymptomatic 61 -e— 4.1%[0-12.6] 92
Skin lesions 47 @ 2.9%[0-9.4] 89
Breathlessness/resp distress 29 -@H 2.9%[0.1-7.8] 82
Haematuria 17 o 0.7%[0-3.4] 71
Life-threathening symptoms 10 ©f 0.3% [0-2.7] 75
Hypertension 11 d 0.1%[0-1.7] 63
Adrenalinsufficiency 7 d 0.1% [0-1.6] 63
(b) Under 5 years (15 studies, n=801)

Abdominal mass 428 F—e—— 33.4% [16.6-52.4]96
Abdominal swelling/ distension 247 ——e&———— 14%1[0.1-39.8] 98
Screening/antenatalscan 65 —e— 8.4%1[1.4-19.3] 94
Asymptomatic 95 |—e— 6.9%1[0.8-17] 94
Hepatomegaly 198 —@——— 5.3% [0-25.5] 98

0 0.2 0.4 0.6 0.8 1

Pooled proportion % [95% CI]

Figure 4 Pooled proportions for the most frequently reported pre-diagnostic symptoms/signs for abdominal tumours diagnosed in (a) under 2 years
of age and (b) under 5 years of age. Hollow circles repesent symptoms/signs with pooled proportions of <2%.

with metastases than its European counterparts for Wilm’s
tumours and neuroblastoma, which are two of the most common
abdominal tumours in CYR'? " There is therefore an urgent
need to prioritise early diagnosis for this particular group, given
that survival rates for these tumour types are worse than in
other cancers, such as leukaemia.'** The HeadSmart campaign
is an example of a successful early diagnosis intervention, where
increasing awareness was associated with halving the TTD for
CYP with brain tumours from a median of 14.4 weeks to 6.7
weeks, 5 years post launch."* We hypothesise that using these
data to raise awareness of the presentation of abdominal tumours
could accelerate diagnosis in the same way.

Tumour location
The symptoms/signs of abdominal tumours vary according to
tumour location and the tissue of origin,® 141 142

Alongside an abdominal mass, swelling/distension or pain,
haematuria and hypertension are

frequently reported in childhood renal tumours. The high
frequency of haematuria and hypertension reported in the
combined sample likely reflects the large proportion of studies
focusing on renal tumours, 77 of 133 studies included. Previous
smaller studies looking at specific cohorts of renal tumour
subtypes reported variable frequency of these symptoms/
signs.! ' 1** However, when all subtypes are combined, the
most frequent symptoms/signs are similar to those identified
in this analysis.”> '*® Increasing awareness of haematuria and
hypertension in association with renal tumours will encourage
a higher index of suspicion of cancer and identify those who
warrant further investigation.

Precocious puberty was reported in 94 of 297 cases with
adrenal tumours, defined as a combination of virilisation,
hirsutism, breast, penile or testis enlargement, bilateral gynae-
comastia, increase in pubic hair, deepening voice and/or acne.
Adrenal tumours presenting with precocious puberty are exten-
sively published in the literature as case reports and small case
series.'* ™% The frequency of precocious puberty, Cushing’s

syndrome and hyperaldosteronism in these results reflects
previous literature showing a high frequency of hormonally func-
tioning adrenal tumours.”® Cancer predisposition syndromes
were frequently reported in studies exploring cases with adrenal
tumours."*° This association between predisposition syndromes
and childhood cancer is also applicable to the other abdominal
childhood tumours, including renal tumours and neuroblas-
tomas, which is clinically relevant to the argument for more
research into surveillance and screening for childhood cancer. !

Neuroblastomas most frequently occur in the abdomen, with
the thoracic region being the second most common location.'**
Of the included studies, eight reported symptoms in a combined
cohort of abdominal, pelvic, thoracic and cervical locations
which could not be separated.?’ 35 3¢ 606366 68-70 1) 4 ddition to the
wide range of non-specific symptoms/signs, including fever and
anaemia, among neuroblastoma cases, the more specific presen-
tation with opsoclonus-myoclonus syndrome was reported in
28 of 1026 cases. Oposclonus-myoclonus syndrome is a neuro-
logical finding that is often associated with neuroblastomas as a
paraneoplastic phenomenon. It is important to raise awareness
of this relatively frequent presenting feature and its association
with underlying childhood neuroblastomas in the locations cited
above, as it is often under-reported in small cohorts in previous
literature. >

Among liver tumours in this analysis, jaundice is reported in
very few cases, reflecting previous studies.’*® ** This may be
because jaundice develops at a more advanced stage of malig-
nancy when liver function has become impaired secondary to
tumour infiltration. Ideally, liver tumours would be diagnosed
before functional impairment develops.

Age at diagnosis

Tumour location varies according to age, reflecting age-related
spurts in growth velocities of certain tissues; therefore, different
types of tumours are relatively more common at different ages.'>®
For example, the majority of neuroblastomas, renal, adrenal and
liver tumours present before the age of 5 years.” In comparison,

Ni Cheallaigh L, et al. Arch Dis Child 2025;0:1-9. doi:10.1136/archdischild-2025-329097

5

saibojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aqg G20z ‘¥ J8qWBAON Uo /w02 (wg-ope//:dily Wolj pepeojumod ‘GZ0z 18090190 G U0 L6062E-G20Z-PI1UISIPY2IR/9ETT 0T Se paysiignd 1.1 :p|iyd sid Yoy


http://adc.bmj.com/

Original research

there is a bimodal distribution of gonadal germ cell tumours,
with highest incidence rate aged under 4 years and over 15
years.> While gastrointestinal tract tumours are relatively more
frequent in older children and adolescents, it is also important
to highlight the higher proportions of asymptomatic presenta-
tions reported in the under five age group. The reason for this is
unknown but likely due, in part, to differences in international
practices for child health surveillance and physical examination
in early years.

As clinical presentation differs according to tumour location
and given the age-related relationship with tumour location, it
would be important to incorporate these relevant findings into
raising awareness interventions by emphasising the relevant
symptoms/signs according to age. For example, breathlessness
or respiratory distress is frequently reported in those aged <2
years, which is likely due to the mass effect from an enlarging
abdominal mass splinting the diaphragm within a relatively
smaller abdominal cavity. Unfortunately, insufficient detail in
reporting symptoms/signs according to age among the included
studies meant there was not enough data to compare age-related
variations in clinical presentation. Further studies to explore
age-related differences in clinical presentation are warranted.
This is particularly true for older children and adolescents, who
are at increased risk of the more rarely encountered abdominal
tumour locations and a prolonged TTD."¢

Strengths and limitations

To the best of our knowledge, this review provides an overview
of presenting symptoms/signs in the largest cohort of childhood
abdominal tumours yet reported. The extensive, systematic
approach taken to identify all eligible literature provides support
for the reliability of these findings. The studies included are from
a wide range of countries, supporting the generalisability and
applicability of these findings to various clinical contexts.

These results are limited by the quality of symptom/sign detail
and the reporting of combined symptoms/signs which could not
easily be extracted from studies. The results are limited by our
assumption that if a symptom/sign was not reported, it was not
present and may therefore be under-represented in the results,
especially in those less common symptoms.

The high heterogeneity for results reflects the substantial
variation across studies of variable sample sizes and character-
istics. Therefore, it is important not to overinterpret the abso-
lute pooled proportions or their rank. Instead, the emphasis is
on the nature of symptoms/signs reported and how these vary
according to location and age.

Implications of findings
This extensive evidence-based overview enhances our current
understanding of the clinical presentation of childhood abdom-
inal tumours. These data have been used in a Delphi consensus
process to develop statements for inclusion in a new clinical
guideline.””” The guideline will be published shortly and trans-
lated into public and professional facing awareness messages, as
part of the recently launched Child Cancer Smart campaign.'*®
This campaign aims to accelerate diagnosis for all childhood
cancers by providing clear evidence-based guidance to both the
public and professionals to support prompt recognition, assess-
ment and investigation, using the same model as the award-
winning HeadSmart campaign.'* The campaign was launched as
part of Childhood Cancer Awareness month in September 2025
in order to deliver immediate impacts to children and families

based on the outcomes of the systematic reviews and guidelines
developed in the earlier part of the programme.'*®

CONCLUSION

Childhood abdominal tumours are challenging to diagnose
early. This study provides an overview of clinical presentations
of childhood abdominal tumours and highlights how presenta-
tion differs according to tumour location, which varies with age.
These results are being used to inform a new clinical guideline
for healthcare professionals and for public awareness through
the new Child Cancer Smart campaign, aiming to accelerate
diagnosis of childhood abdominal tumours.

Acknowledgements The authors would like to thank the CCLG: The Children
& Young People’s Cancer Association for supporting the ongoing work on early
diagnosis.

Contributors All authors had full access to all the data in the study and
acknowledge final responsibility for the decision to submit for publication. LNC, J-FL
and DS have all accessed and verified the data included in this study. LNC and J-FL
completed the statistical analysis. LNC wrote the final draft with input from J-FL, DS,
TAR and DW. DS is the guarantor.

Funding The project was funded by Cancer Research UK Innovation Grant awarded
to DS (C59357/A22874).

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Data
are available on reasonable request. The data used for this systematic review and
meta-analysis were derived from previously published studies, which are publicly
available through the original publications. The extracted datasets and analysis
code used in this study are available from the corresponding author on reasonable
request.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.01.

ORCID iDs

Jo-Fen Liu http://orcid.org/0000-0001-5796-7878

Ashley Ball-Gamble http://orcid.org/0000-0002-0708-0918

Timothy A Ritzmann http://orcid.org/0000-0002-4438-6588
Dhurgshaarna Shanmugavadivel http://orcid.org/0000-0002-1912-4543

REFERENCES

1 Ward ZJ, Yeh JM, Bhakta N, et al. Estimating the total incidence of global childhood
cancer: a simulation-based analysis. Lancet Oncol 2019;20:483-93.

2 Stiller C, Irvine L, Welham C. Children, teenagers and young adults UK cancer
statistics report 2021. 2021.

3 UK CR. Children and young people's cancers incidence and survival online. 2024.

4 Steliarova-Foucher E, Stiller C, Lacour B, et a/. International Classification of
Childhood Cancer, third edition. Cancer 2005;103:1457-67.

5 Board PPTE. Wilm's tumour and other childhood kidney tumours bethesda. 2024.
Available: https://www.cancer.gov/types/kidney/hp/wilms-treatment-pdq

6 Board PPTE. PDQ pediatric gastric cancer treatment. Bethesda National Cancer
Institute; 2024. Available: https://www.cancer.gov/types/stomach/hp/pediatric-
gastric-treatment-pdq

7 Board PPTE. PDQ childhood ovarian cancer treatment. Bethesda National Cancer
Institute; 2024. Available: https://www.cancer.gov/types/ovarian/patient/child-
ovarian-treatment-pdq

6

Ni Cheallaigh L, et al. Arch Dis Child 2025;0:1-9. doi:10.1136/archdischild-2025-329097

saibojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aqg G20z ‘¥ J8qWBAON Uo /w02 (wg-ope//:dily Wolj pepeojumod ‘GZ0z 18090190 G U0 L6062E-G20Z-PI1UISIPY2IR/9ETT 0T Se paysiignd 1.1 :p|iyd sid Yoy


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-5796-7878
http://orcid.org/0000-0002-0708-0918
http://orcid.org/0000-0002-4438-6588
http://orcid.org/0000-0002-1912-4543
http://dx.doi.org/10.1016/S1470-2045(18)30909-4
http://dx.doi.org/10.1002/cncr.20910
https://www.cancer.gov/types/kidney/hp/wilms-treatment-pdq
https://www.cancer.gov/types/stomach/hp/pediatric-gastric-treatment-pdq
https://www.cancer.gov/types/stomach/hp/pediatric-gastric-treatment-pdq
https://www.cancer.gov/types/ovarian/patient/child-ovarian-treatment-pdq
https://www.cancer.gov/types/ovarian/patient/child-ovarian-treatment-pdq
http://adc.bmj.com/

Original research

8

9

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Board PPTE. PDQ childhood colorectal cancer treatment bethesda. 2024. Available:
https://www.cancer.gov/types/colorectal/patient/child-colorectal-treatment-pdq
Board PPTE. PDQ childhood adrenocortical carcinoma treatment bethesda. 2024.
Available: https://www.cancer.gov/types/adrenocortical/patient/child-adrenocortical-
treatment-pdq#:~:text=Adrenocortical %20carcinoma%20is%20a%20rare,or%
20pain%20in%20the%20abdomen

Lethaby CD, Picton S, Kinsey SE, et al. A systematic review of time to diagnosis in
children and young adults with cancer. Arch Dis Child 2013;98:349-55.

Elhabashy SA, Wahdan MM, Hussein DSH, et a/. Diagnostic Delay in Pediatric
Cancer; Causes and Effect on Survival Rates. Q/M 2023;116.

de Aguirre-Neto JC, de Camargo B, van Tinteren H, et al. International
Comparisons of Clinical Demographics and Outcomes in the International
Society of Pediatric Oncology Wilms Tumor 2001 Trial and Study. JCO Glob Oncol
2022;8:2100425.

Botta L, Didoneé F, Lopez-Cortes A, et al. International benchmarking of stage at
diagnosis for six childhood solid tumours (the BENCHISTA project): a population-
based, retrospective cohort study. The Lancet Child & Adolescent Health
2025;9:89-99.

HeadSmart Be Brain Tumour Aware. A new clinical guideline from the Royal College
of Paediatrics and Child Health with a national awareness campaign accelerates
brain tumor diagnosis in UK children—"HeadSmart: Be Brain Tumour Aware". Neuro
Oncol 2016;18:445-54.

Walker DA. Helping GPs to diagnose children’s cancer. Br J Gen Pract
2021;71:151-2.

Jabbar M, Anjum MN, Farooq F, et al. Sonographic differential diagnosis of
abdominal masses in children visiting children’s hospital and institute of child health,
Lahore, Pakistan. Rawal Medical Journal 2018;43:397-400.

Cairo SB, Urias AR, Murphy JT. Pediatric Abdominal Malignancies and Intravascular
Extension: Contemporary Single-Center Experience. J Surg Res 2022;280:396-403.
Faizan M, Saleem M, Sultana N, et a/. Malignant pediatric abdominal tumours;
experience at the children hospital, Lahore. Pakistan Paediatric Journal
2018;42:115-9.

Joseph N, Rai S, Singhal K, et al. Clinico-histopathological Profile of Primary
Paediatric Intra-abdominal Tumours: a Multi-hospital-Based Study. Indlian J Surg
Oncol 2021;12:517-23.

Okur A, Karadeniz C, Pinarli FG, et al. Intraabdominal malign masses: Experience of
406 cases in 24 years treated in a single centre. Pediatr Blood Cancer 2015;62.
Erginel B, Vural S, Akin M, et al. Wilms' tumor: a 24-year retrospective study from a
single center. Pediatr Hematol Oncol 2014;31:409-14.

Pereyaslov A, Dvorakevych A, Nykyforuk O. Single centre experience of adrenal
tumors in children. European Surgery - Acta Chirurgica Austriaca 2019;51.

Arthur F, Hennessey |, Pizer B, et al. Surgical management and outcomes of
paediatric ovarian tumours-a 25-year UK single centre experience. Pediatr Surg Int
2021;37:1355-9.

Kawano T, Sugita K, Kedoin C, et al. Retroperitoneal teratomas in children: a single
institution experience. Surg Today 2022;52:144-50.

Dong J-J, He X-Y, Liu X, et al. Retrospective analysis of outcomes in patients with
clear cell sarcoma of the kidney: A tertiary single-institution experience. J Pediatr
Surg 2021;56:580-6.

Assia-Zamora S, Mukhopadhyay A, Deheragoda M, et al. Pancreatic tumours in
children. Pancreatology 2019;19:5112.

D'Angelo P, Di Cataldo A, Terenziani M, et a/. Factors possibly affecting prognosis
in children with Wilms' tumor diagnosed before 24 months of age: A report from
the Associazione Italiana Ematologia Oncologia Pediatrica (AIEOP) Wilms Tumor
Working Group. Pediatric Blood & Cancer 2017;64.

Kostyrka B, Li J, Soundappan SV, et a/. Features and outcomes of neonatal
neuroblastoma. Pediatr Surg Int 2011;27:937-41.

Koh 'V, Soh SY, Chan MY, et al. Neuroblastoma in Children Under 12 Months in
Singapore--15-Year Experience and Outcomes From KKH. Fetal Pediatr Pathol
2015;34:155-61.

Cox SG, Davidson A, Thomas J, et al. Surgical management and outcomes of 12
cases of Wilms tumour with intracardiac extension from a single centre. Pediatr Surg
Int 2018;34:227-35.

Wang Z, Sun H, Li K, et a/. Prognostic factor analysis of stage 4S neuroblastoma in
infant patients: A single center study. / Pediiatr Surg 2019;54:2585-8.

User IR, Ekinci S, Kale G, et al. Management of bilateral Wilms tumor over three
decades: The perspective of a single center. J Pediatr Urol 2015;11:118.

Andreeva NA, Kachanov Dy, llyina Ey, et al. Bilateral adrenal neuroblastoma: clinical
presentation, diagnostic and therapeutic approaches, treatment results. Pediatric
Hematology/Oncology and Immunopathology 2020;19:66-81.

Qureshi SS, Bhagat M, Smriti V, et a/. Intravascular extension of Wilms tumor:
Characteristics of tumor thrombus and their impact on outcomes. J Pediatr Urol
2021;17:69.

Sun Q, Wang Y, Xie Y, et al. Long-term neurological outcomes of children

with neuroblastoma with opsoclonus-myoclonus syndrome. Trans/ Pediatr
2022;11:368-74.

Karpaga Kumaravel P, Jayakumar AK. Neuroblastoma with kinsbourne syndrome:
Case series of sixteen cases and review of literature. Pedliatr Radiol 2021;51.

37

38

39

40
41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Zhang Y, Song H-C, Yang Y-F, et al. Preoperative Wilms tumor rupture in children. Int
Urol Nephrol 2021;53:619-25.

Pritchard-Jones K, Graf N, van Tinteren H, et a/. Evidence for a delay in diagnosis of
Wilms' tumour in the UK compared with Germany: implications for primary care for
children. Arch Dis Child 2016;101:417-20.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71.

Cuschieri S. The STROBE quidelines. Saudi / Anaesth 2019;13:531-4.

CASP. CASP (cohort studies). 2024. Available: https://casp-uk.net/casp-checklists/
CASP-checklist-cohort-study-2024.pdf

JBI. JBI (joanna briggs institute) checklist for cohort studies. 2024. Available: https://
jbi.global/critical-appraisal-tools

Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to perform meta-analysis
of binomial data. Arch Public Health 2014;72:39.

StataCorp. Stata Statistical Software: Release 18.5. College Station. Texas, USA:
StataCorp LLC, 2024.

Lin X, Wu D, Chen C, et al. Clinical characteristics of adrenal tumors in children:

a retrospective review of a 15-year single-center experience. Int Urol Nephrol
2017;49:381-5.

Tripathy PK, Pattnaik K, Jena PK, et al. Adrenal Tumors in Children: Spectrum of
Presentation and Surgical Approach in a Tertiary Care Institute. Indian J Med
Paediatr Oncol 2020;41:351-7.

Kuhlen M, Pamporaki C, Kunstreich M, et al. Adrenocortical Tumors and
Pheochromocytoma/Paraganglioma Initially Mistaken as Neuroblastoma-
Experiences From the GPOH-MET Registry. front Endocrinol (Lausanne)
2022;13:918435.

Wang Z, Liu G, Sun H, et al. Clinical characteristics and prognosis of adrenocortical
tumors in children. Pedliatr Surg Int 2019;35:365-71.

Miele E, Di Giannatale A, Crocoli A, et al. Clinical, Genetic, and Prognostic Features
of Adrenocortical Tumors in Children: A 10-Year Single-Center Experience. Front
Oncol 2020;10:554388.

Picard C, Faure-Conter C, Leblond P, et al. Exploring heterogeneity of adrenal cortical
tumors in children: The French pediatric rare tumor group (Fracture) experience.
Pediatr Blood Cancer 2020;67:¢28086.

Varela MF, Qesterreich R, Moldes JM, et al. Laparoscopic approach for pediatric
adrenal tumors. Journal of Laparoendoscopic and Advanced Surgical Techniques
2019;29:A14-5.

Zekri W, Hammad M, Rashed WM, et a/. The outcome of childhood adrenocortical
carcinoma in Egypt: A model from developing countries. Pediatr Hematol Oncol
2020;37:198-210.

Atteby Y, Line C, Joseph OK, et al. Liver tumours in children: diagnostic and
therapeutic approach in the Tropics. Asian Pac J Trop Dis 2012;2:488-9.
Parada-Avendafio |, Salvador H, Garcia RG, et al. Lateralized overgrowth as a
guiding sign of abdominal neoplasms for pediatric orthopedic surgeons. Jt Dis Relat
Surg 2023;34:3-8.

Fiori C, Bredt F, Rosa A, et al. Liver tumors in children: 12-year experience of a
reference center in southern brazil. Pediatr Blood Cancer 2018;65:5358-9.

ZhiT, Zhang W-L, Zhang Y, et al. Prevalence, clinical features and prognosis

of malignant solid tumors in infants: a 14-year study. Bosn J Basic Med Sci
2021;21:598-606.

Salim A, Mullassery D, Pizer B, et al. Neuroblastoma: a 20-year experience in a UK
regional centre. Pediatr Blood Cancer 2011;57:1254-60.

Bansal D, Marwaha RK, Trehan A, et al. Profile and outcome of neuroblastoma with
convertional chemotherapy in children older than one year: a 15-years experience.
Indian Pedliatr 2008;45:135-9.

Aldagal SM, Turki AM. Clinico-pathological patterns of a rare presentation of
abdominal neuroblastoma in children. Afr J Paedliatr Surg 2013;10:100-7.

Hadley GP, van Heerden J. High-risk neuroblastoma in a sub-Saharan African country:
telling it like it is. Trop Doct 2017,47:370-4.

Koh V, Soh SY, Chan MY, et al. Neuroblastoma in Children Under 12 Months in
Singapore—15-Year Experience and Outcomes From KKH. fetal Pediatr Pathol
2015;34:155-61.

Zhang Y, Zhang W-L, Huang D-S, et a/. Clinical features and outcomes of
neuroblastoma patients aged above 5 years. Zhongguo Dang Dai Er Ke Za Zhi
2016;18:1217-21.

Li K, Dong K, Gao J, et al. Neuroblastoma management in Chinese children. J Invest
Surg 2012;25:86-92.

Chai YH, Lv H, Du Z. Diagnosis and treatment of neuroblastoma in childhood. Pediatr
Blood Cancer 2009;53:809.

Montalto S, Sertorio F, Podda M, et al. Bilateral adrenal primary tumor in Stage 4S
neuroblastoma: The ltalian experience and review of the literature. Pediatr Hematol
Oncol 2022;39:441-52.

Urtasun Erburu A, Herrero Cervera MJ, Cafiete Nieto A. Cancer in the first 18 months
of life. An Pediatr (Engl Ed) 2020,93:358—66.

Lin X, He G, Chen G, et al. Clinical Characteristics of Peripheral Neuroblastic Tumors
in Children: A Single-Center Experience of 43 Cases. Iran J Pediatr 2018;In Press.
Fang X, Wang H, Ma X, et al. Clinical Features of Children with Retinoblastoma and
Neuroblastoma. J Ophthalmol 2020;2020:9315784.

Ni Cheallaigh L, et al. Arch Dis Child 2025;0:1-9. doi:10.1136/archdischild-2025-329097

saibojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aqg G20z ‘¥ J8qWBAON Uo /w02 (wg-ope//:dily Wolj pepeojumod ‘GZ0z 18090190 G U0 L6062E-G20Z-PI1UISIPY2IR/9ETT 0T Se paysiignd 1.1 :p|iyd sid Yoy


https://www.cancer.gov/types/colorectal/patient/child-colorectal-treatment-pdq
https://www.cancer.gov/types/adrenocortical/patient/child-adrenocortical-treatment-pdq#:~:text=Adrenocortical%20carcinoma%20is%20a%20rare,or%20pain%20in%20the%20abdomen
https://www.cancer.gov/types/adrenocortical/patient/child-adrenocortical-treatment-pdq#:~:text=Adrenocortical%20carcinoma%20is%20a%20rare,or%20pain%20in%20the%20abdomen
https://www.cancer.gov/types/adrenocortical/patient/child-adrenocortical-treatment-pdq#:~:text=Adrenocortical%20carcinoma%20is%20a%20rare,or%20pain%20in%20the%20abdomen
http://dx.doi.org/10.1136/archdischild-2012-303034
http://dx.doi.org/10.1093/qjmed/hcad069.643
http://dx.doi.org/10.1200/GO.21.00425
http://dx.doi.org/10.1016/S2352-4642(24)00302-X
http://dx.doi.org/10.1093/neuonc/nov187
http://dx.doi.org/10.1093/neuonc/nov187
http://dx.doi.org/10.3399/bjgp21X715241
http://dx.doi.org/10.1016/j.jss.2022.06.046
http://dx.doi.org/10.1007/s13193-021-01365-x
http://dx.doi.org/10.1007/s13193-021-01365-x
http://dx.doi.org/10.3109/08880018.2014.930767
http://dx.doi.org/10.1007/s00383-021-04950-x
http://dx.doi.org/10.1007/s00595-021-02327-0
http://dx.doi.org/10.1016/j.jpedsurg.2020.07.022
http://dx.doi.org/10.1016/j.jpedsurg.2020.07.022
http://dx.doi.org/10.1016/j.pan.2019.05.298
http://dx.doi.org/10.1002/pbc.26644
http://dx.doi.org/10.1007/s00383-011-2937-x
http://dx.doi.org/10.3109/15513815.2014.999392
http://dx.doi.org/10.1007/s00383-017-4197-x
http://dx.doi.org/10.1007/s00383-017-4197-x
http://dx.doi.org/10.1016/j.jpedsurg.2019.08.031
http://dx.doi.org/10.1016/j.jpurol.2014.11.012
http://dx.doi.org/10.24287/1726-1708-2020-19-4-66-81
http://dx.doi.org/10.24287/1726-1708-2020-19-4-66-81
http://dx.doi.org/10.1016/j.jpurol.2020.10.003
http://dx.doi.org/10.21037/tp-21-519
http://dx.doi.org/10.1007/s11255-020-02706-5
http://dx.doi.org/10.1007/s11255-020-02706-5
http://dx.doi.org/10.1136/archdischild-2015-309212
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.4103/sja.SJA_543_18
https://casp-uk.net/casp-checklists/CASP-checklist-cohort-study-2024.pdf
https://casp-uk.net/casp-checklists/CASP-checklist-cohort-study-2024.pdf
https://jbi.global/critical-appraisal-tools
https://jbi.global/critical-appraisal-tools
http://dx.doi.org/10.1186/2049-3258-72-39
http://dx.doi.org/10.1007/s11255-016-1480-z
http://dx.doi.org/10.4103/ijmpo.ijmpo_176_18
http://dx.doi.org/10.4103/ijmpo.ijmpo_176_18
http://dx.doi.org/10.3389/fendo.2022.918435
http://dx.doi.org/10.1007/s00383-018-4409-z
http://dx.doi.org/10.3389/fonc.2020.554388
http://dx.doi.org/10.3389/fonc.2020.554388
http://dx.doi.org/10.1002/pbc.28086
http://dx.doi.org/10.1016/S2222-1808(12)60107-8
http://dx.doi.org/10.52312/jdrs.2023.903
http://dx.doi.org/10.52312/jdrs.2023.903
http://dx.doi.org/10.17305/bjbms.2020.5121
http://dx.doi.org/10.1002/pbc.23149
https://pubmed.ncbi.nlm.nih.gov/18310793
http://dx.doi.org/10.4103/0189-6725.115032
http://dx.doi.org/10.1177/0049475517704363
http://dx.doi.org/10.3109/15513815.2014.999392
http://dx.doi.org/10.7499/j.issn.1008-8830.2016.12.004
http://dx.doi.org/10.3109/08941939.2011.605203
http://dx.doi.org/10.3109/08941939.2011.605203
http://dx.doi.org/10.1080/08880018.2021.2013368
http://dx.doi.org/10.1080/08880018.2021.2013368
http://dx.doi.org/10.1016/j.anpedi.2020.02.015
http://dx.doi.org/10.5812/ijp.68834
http://dx.doi.org/10.1155/2020/9315784
http://adc.bmj.com/

Original research

69 Anand S, Agarwala S, Jain V, et al. Management and Outcomes of Children with 103 Van PeerS, Van Der Steeg A, Hol J, et al. Bilateral renal tumors in children: the first 5
Stage 4S (MS) Neuroblastoma: A Single-Center Experience from a Resource- years' experience of national centralization in the netherlands. Pediatric Blood and
Challenged Nation. Indian J Pediatr 2023;90:220-6. Cancer Conference: 53rd Annual Congress of the International Society of Paediatric

70 Faraj S, Jabbar R, Fadhil S, et al. Management limitation of neuroblastoma in irag: Oncology, SIOP; 2021
a limited-resource setting experience pediatric blood and cancer conference: 53rd 104 Solomon Z, Withers A, Govender T, et al. Bilateral Wilms' tumour: A ten-year
annual congress of the international society of paediatric oncology, siop. 2021 experience of two academic centres in Johannesburg. S Afr J CH 2021;15:8.

71 Fadoo Z, Hussain S, Panju S, et al. Kidney tumors in children: A single centre 105 Roy P, van Peer SE, de Witte MM, et a/. Characteristics and outcome of children
experience from a developing country. Turkish Journal of Cancer 2009;39:133-7. with renal tumors in the Netherlands: The first five-year's experience of national

72 Anwar S, Faizan M, Khan S, et al. Five Year Experience of Wilms Tumor at a tertiary centralization. PLoS One 2022;17:€0261729.
care centre, where we stand, a developing country perspective. Pakistan Journal of 106 Hol JA, Jongmans MCJ, Sudour-Bonnange H, et al. Clinical characteristics
Medical and Health Sciences 2017:11:1263-6. and outcomes of children with WAGR syndrome and Wilms tumor and/

73 Elashry R. Bilateral Wilms" tumor: Mansoura multi-centers 15 years experience. J or nephroblastomatosis: The 30-year SIOP-RTSG experience. Cancer
Oncol Pharm Pract 2012;18:115-21. 2021;127:628-38.

74 Ritchey M, Daley S, Shamberger RC, et al. Ureteral extension in Wilms' tumor: 107 Yadav DK, Sharma S, Gupta DK. Clinical presentation and outcome of paediatric
a report from the National Wilms' Tumor Study Group (NWTSG). / Pediatr Surg non-wilms' renal tumours. Pediatr Blood Cancer 2018;65.
2008;43:1625-9. 108 Alharthi A, Bin Mesained A, Alsharif O, et al. Clinico-Pathological Features and

75 Guruprasad B, Rohan B, Kavitha S, et al. Wilms' Tumor: Single Centre Retrospective Therapy Outcome in Childhood Wilms Tumor: Thirteen Years Experience of Tertiary
Study from South India. Indian J Surg Oncol 2013;4:301-4. Care Center in Saudi Arabia. Pediatr Blood Cancer 2022;69:5232-3.

76 Hadley GP, Mars M, Ramdial PK. Bilateral Wilms' tumour in a developing country: a 109 Salih HMA, Mekki SO, Elkhatib M, et a/. A clinicopathological study of Wilms' tumor
descriptive study. Pediatr Surg Int 2013;29:419-23. among sudanese patients. European Journal of Molecular and Clinical Medicine

77 Hadley GP, Sheik-Gafoor MH. Clear cell sarcoma of the kidney in children: experience 2021;8:1462-80.
in a developing country. Pediatr Surg Int 2010;26:345-8. 110 Ma, Zheng J, Feng J, et al. Ectopic nephrogenic rests in children: A series of 13

78 Chan KW, Lee KH, Mou JW, et a/. Surgery for Wilms tumour in children in a Tertiary cases in a single institution. Pediiatr Blood Cancer 2018;65:¢26985.

Centre in Hong Kong: A 15-year retrospective review. Hong Kong J Paediatr 111 Koh K-N, Han JW, Choi HS, et a/. Epidemiologic and Clinical Outcomes of Pediatric
2012;17:103-8. Renal Tumors in Korea: A Retrospective Analysis of The Korean Pediatric Hematology

79 lllade L, Hernandez-Marques C, Cormenzana M, et al. Wilms' tumour: A review of 15 and Oncology Group (KPHOG) Data. Cancer Res Treat 2023;55:279-90.
years recent experience. An Pediatr (Engl Ed) 2018;88:140-9. 112 Citak C, Bozlu G. Evaluation of renal tumors in children: A single center experience.

80 Provenzi VO, Rosa RFM, Rosa RCM, et al. Wilms tumor: experience of a hospital in Pediatr Blood Cancer 2018;65.
southern Brazil. Pedliatr Int 2014;56:534-40. 113 de la Monneraye Y, Michon J, Pacquement H, et a/. Indications and results of

81 Rais F, Benhmidou N, Rais G, et al. Wilms tumor in childhood: Single centre diagnostic biopsy in pediatric renal tumors: A retrospective analysis of 317 patients
retrospective study from the National Institute of Oncology of Rabat and literature with critical review of SIOP guidelines. Pedliatric Blood & Cancer 2019;66:e27641.
review. Pediatric Hematology Oncology Journal 2016;1:28-34. 114 Asfour HY, Khalil SA, Zakaria A-S, et al. Localized Wilms' tumor in low-middle-income

82 Atanda AT, Anyanwu L-JC, Atanda 0J, et al. Wilms' tumour: Determinants of countries (LMIC): how can we get better? J Egypt Nat/ Canc Inst 2020;32:32.
prognosis in an African setting. Afr J Paediatr Surg 2015;12:171-6. 115 Mohajerzadeh L, Khaleghnejad A, Rouzrokh M, et al. Long-term Outcome in Children

83 Sah K. Wilm's tumor: Last ten years experiance at kanti children’s hospital. Pediatr with Wilms' Tumor; Experience of a Single Center for Two Decades. Int J Cancer
Blood Cancer 2010;55:883. Manag 2021;14:1-6.

84 ZugorV, Schott GE, Lausen B, et a/. Clinical and surgical experience with Wilms' 116 Elayadi M, Hammad M, Sallam K, et al. Management and outcome of pediatric
tumor. Long-term results of a single institution. Anticancer Res 2010;30:1735-9. Wilms tumor with malignant inferior Vena cava thrombus: largest cohort of single-

85 YaoW, Li K, Xiao X, et al. Outcomes of Wilms' tumor in eastern China: 10 years of center experience. Int J Clin Oncol 2020;25:1425-31.
experience at a single center. / Invest Surg 2012;25:181-5. 117 Hadoussa M, Chraiet N, Hadoussa N, et a/. Management of stage IV wilms tumor

86 Chang X, Qin H, Yang W, et a/. Analysis of the clinicopathologic characteristics in the Tunisian center: Therapeutic results and prognostic factors. Tunisie Medicale
and prognostic factors of nephroblastoma. Chinese Journal of Clinical Oncology 2018;96:187.
2012;39:1040-2. 118 Sachdeva P, Danewa A, Thatikonda KB, et a/. Managing Wilms Tumor: A Single Centre

87 Chan MY, Tan AM, Soh SY. Wilms tumour: A single centre study in Singapore. Pediatr Experience From North India. Pediatric Hematology Oncology Journal 2019;4:554.
Blood Cancer 2014;S375. 119 Chabchoub I, Ben Jaafar R, Ammar N, et al. Metastatic Nephroblastoma: About 22

88 Collins A, Demarche M, Dresse MF, et al. Renal tumors in children. A monocentric Cases in the Center of Tunisia. Pediatr Blood Cancer 2022;69.
study. Rev Med Liege 2009;64:552-9. 120 Shyirambere C, Villaverde C, Nguyen C, et al. Nephroblastoma Treatment and

89 Chan CC, To KF, Yuen HL, et al. A 20-year prospective study of Wilms tumor and Outcomes in a Low-Income Setting. JCO Global Oncology 2022;8:e2200036.
other kidney tumors: a report from Hong Kong pediatric hematology and oncology 121 ElenoB, Raimondo AP, Gabriela P, et al. Non-wilms renal tumors: case report in 10
study group. J Pediatr Hematol Oncol 2014;36:445-50. years in an institution. Pediatric Blood and Cancer Conference: 52th Congress of the

90 Malignant Renal tumours in Single Institution, Singapore. SingHealth duke-nus International Society of Paediatric Oncology, SIOP Virtual; 2020
scientific congress. Singapore, 2014. 122 Fang YW, Song HC, Sun N, et al. Non-Wilms' renal tumors in children: experience

91 Eke GK, Ujuambi S. Wilms tumour: Experience at a tertiary center in a resource with 139 cases treated at a single center. BMC Urol 2022;22:89.
limited setting. Pediatr Blood Cancer 2015;62. 123 Ekuk E, Odongo CN, Tibaijuka L, et al. One year overall survival of wilms tumor

92 Fitzgerald E, Dunne E, Walsh N, et al. Wilms tumour treatment in Dar es Salaam, cases and its predictors, among children diagnosed at a teaching hospital in South
Tanzania. Pediatr Blood Cancer 2016;63. Western Uganda: a retrospective cohort study. BMC Cancer 2023;23:196.

93 Kashari O, Alam M, Yassin F, et al. Outcome of wilms tumor in children: Single center 124 Abosoudah I, AlFawaz |, Vigaruddin M, et al. Outcome of wilms tumor in children:
experience. Pediatr Blood Cancer 2015;62. A 10-year multi-center experience from the Saudi Arabian pediatric Hematology

94 Okur A, Pinarli F, Karadeniz C, et a/. Wilms tumor: Experience of 56 cases treated in a oncology society (SAPHOS). Pediatr Blood Cancer 2018;65.
single centre. Pediatr Blood Cancer 2014;S377. 125 Ghafoor T, Bashir F, Ahmed S, et al. Predictors of treatment outcome of Wilms

95 Owens C, Minard-Colin V, Dufour C, et al. How do paediatric renal tumours present? Tumour in low-income country; single centre experience from Pakistan. J Pediatr Urol
A retrospective review from a single centre over a 10 year period. Pediatr Blood 2020;16:375.

Cancer 2010;55:842. 126 Singh P, Singh D, Kumar B, et a/. Profile and Clinical Outcome of Children with

96 Panagopoulou P, Fragandrea-Sidi V, Fragandrea |, et al. Wilms tumor: Fifteen years Wilms' Tumor treated at a Tertiary Care Centre, India. South Asian J Cancer
experience of a single institution. Pediatr Blood Cancer 2010;55:885. 2022;11:260-8.

97 Ranalli M, Willer R, Miao Y, et al. Renal tumors in children younger than 12 months 127 Mandal M, Mukherjee S, Das TK. A Quaint Collation of Childhood Renal Neoplasms-
of age. Pediatr Blood Cancer 1087;58. Wilms and Beyond: Perspective of a Tertiary Care Hospital of Eastern India. JCDR

98 Sitthi-amorn J, Hill B, Gordon C, et al. Wilms tumor: A single institution’s experience 2022;16:ER01-5.
on the incidence and risk factors for poor outcomes. Pediatr Blood Cancer 128 Mansfield SA, Lamb MG, Stanek JR, et al. Renal Tumors in Children and Young Adults
2013;578. Older Than 5 Years of Age. J Pediatr Hematol Oncol 2020;42:287-91.

99 Wee Sim S, Chua JHY, Chui CH, et al. Uncommon presentations of malignant renal 129 Farooq U, Qazi AQ, Malik AA. Short term surgical outcomes of Wilms tumour from a
tumors in children - The singapore experience. Pediatr Blood Cancer 2010;55:994. single institute. J Pak Med Assoc 2018,68:1129-31.

100 Isaacs H Jr. Fetal and neonatal renal tumors. J Pedliatr Surg 2008;43:1587-95. 130 Ankunda$, Lubega J, Ssenyondwa J, et al. Surgical resection is a critical determinant
101 Axt J, Abdallah F, Axt M, et al. Wilms tumor survival in Kenya. J Pediatr Surg of survival among children with wilms tumor in the sub-saharan africa setting.
2013;48:1254-62. Pediatric Blood and Cancer Conference: 52th Congress of the International Society
102 Alakaloko FM, Akinsete AM, Seyi-Olajide JO, et al. A 5-year multidisciplinary of Paediatric Oncology, SIOP Virtual; 2020
care outcomes in children with wilms’ tumour managed at a tertiary centre: A 131 SraidiS, Khoubila N, Berrada S, et al. Willm's tumor: experience of hematology and
retrospective observational study. Afr J Paediatr Surg 2022;19:83-8. pediatric oncology department, ibn rochd university hospital center. Pediatric Blood
8 Ni Cheallaigh L, et al. Arch Dis Child 2025;0:1-9. doi:10.1136/archdischild-2025-329097

saibojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aqg G20z ‘¥ J8qWBAON Uo /w02 (wg-ope//:dily Wolj pepeojumod ‘GZ0z 18090190 G U0 L6062E-G20Z-PI1UISIPY2IR/9ETT 0T Se paysiignd 1.1 :p|iyd sid Yoy


http://dx.doi.org/10.1007/s12098-022-04341-7
http://dx.doi.org/10.1177/1078155210396575
http://dx.doi.org/10.1177/1078155210396575
http://dx.doi.org/10.1016/j.jpedsurg.2008.01.067
http://dx.doi.org/10.1007/s13193-013-0248-5
http://dx.doi.org/10.1007/s00383-013-3287-7
http://dx.doi.org/10.1007/s00383-010-2554-0
http://dx.doi.org/10.1016/j.anpedi.2017.03.019
http://dx.doi.org/10.1111/ped.12295
http://dx.doi.org/10.1016/j.phoj.2016.07.006
http://dx.doi.org/10.4103/0189-6725.170185
https://pubmed.ncbi.nlm.nih.gov/20592371
http://dx.doi.org/10.3109/08941939.2011.615893
http://dx.doi.org/10.1097/MPH.0000000000000018
http://dx.doi.org/10.1016/j.jpedsurg.2008.03.052
http://dx.doi.org/10.1016/j.jpedsurg.2013.03.021
http://dx.doi.org/10.4103/ajps.AJPS_155_20
http://dx.doi.org/10.7196/SAJCH.2021.v15i1.01678
http://dx.doi.org/10.1371/journal.pone.0261729
http://dx.doi.org/10.1002/cncr.33304
http://dx.doi.org/10.1002/pbc.26985
http://dx.doi.org/10.4143/crt.2022.073
http://dx.doi.org/10.1002/pbc.27641
http://dx.doi.org/10.1186/s43046-020-00043-3
http://dx.doi.org/10.5812/ijcm.102113
http://dx.doi.org/10.5812/ijcm.102113
http://dx.doi.org/10.1007/s10147-020-01667-0
http://dx.doi.org/10.1016/j.phoj.2019.08.154
http://dx.doi.org/10.1200/GO.22.00036
http://dx.doi.org/10.1186/s12894-022-01042-3
http://dx.doi.org/10.1186/s12885-023-10601-2
http://dx.doi.org/10.1016/j.jpurol.2020.03.001
http://dx.doi.org/10.1055/s-0042-1743414
http://dx.doi.org/10.7860/JCDR/2022/55504.16310
http://dx.doi.org/10.1097/MPH.0000000000001593
https://pubmed.ncbi.nlm.nih.gov/30317319
http://adc.bmj.com/

132

133

134

135

136

137

138

139

140

141

142

143

144

and Cancer Conference: 53rd Annual Congress of the International Society of
Paediatric Oncology, SIOP; 2021

Wani SQ, Khan T, Wani SY, et a/. Wilm's Tumor-Collaborative Approach is needed

to Prevent Tumor Upstaging and Radiotherapy Delays: A Single Institutional Study.
Indian J Med Paediatr Oncol 2019;40:409-12.

Ahmad N, Khan AH, Alomari A, et al. Wilms tumor — State of affairs in Riyadh,
Saudi Arabia. A retrospective review over 15 years from a single center. Pediatric
Hematology Oncology Journal 2021;6:113-7.

Brener PZ, Tannuri ACA, Teixeira RAP, et al. Wilms tumor in children: A multivariate
analysis of prognostic factors, with emphasis on inferior vena cava/right atrium
extension. Results from a single-center study. Surg Oncol 2023;46:101896.
Herrera-Toro N, Pena-Aguirre L, Arango-Rave ME. Wilms tumor: 12 years' experience
in two high level hospitals in medellin, Colombia. /atreia 2019;32:82-91.

Seminara C, Planells MC, Pogonza RE, et al. Wilms tumor: 15 years of experience at
a children’s hospital in Cérdoba, Argentina. Arch Argent Pedliatr 2019;117:263-70.
Tanyildiz HG, Tacyildiz N, Dincaslan H, et al. Wilms tumor: A single center experience.
Pedliatr Blood Cancer 2018;65.

AndreevaNKachanov D, Scherbakov A, et al. Bilateral adrenal neuroblastoma:
clinical and biological characteristics. Pediatric Blood and Cancer Conference:
52th Congress of the International Society of Paediatric Oncology, SIOP Virtual;
2020

Shanmugavadivel D, Liu J-F, Ritzmann TA, et a/. Quantifying diagnostic intervals and
routes to diagnosis for children and young people with cancer in the UK (Childhood
Cancer Diagnosis study, CCD): a population-based observational study. Lancet Reg
Health Eur 2025;54:101329.

Gatta G, Botta L, Rossi S, et al. Childhood cancer survival in Europe 1999-2007:
results of EUROCARE-5--a population-based study. Lancet Oncol 2014;15:35-47.
Wilne S, Collier J, Kennedy C, et al. Presentation of childhood CNS tumours: a
systematic review and meta-analysis. Lancet Oncol 2007,;8:685-95.

Ni Cheallaigh L, Liu J-F, Fern L, et al. Clinical presentation of childhood soft tissue
sarcomas: a systematic review and meta-analysis. Arch Dis Child 2024;109:113-20.
Jastaniah W, Elimam N, Alluhaibi RS, et al. The prognostic significance

of hypertension at diagnosis in children with wilms tumor. Saudi Med J
2017;38:262-7.

He M, CaiJ, Zhu K, et al. Renal cell carcinoma in children and adolescents: Single-
center experience and literature review. Medicine (Baltimore) 2021;100:23717.

145

146

147

148

149

150

151

152

153

154

155

156

157

158

Original research

Sakoda A, Mushtaq |, Levitt G, et al. Clinical and histopathological features of
adrenocortical neoplasms in children: retrospective review from a single specialist
center. J Pediatr Surg 2014;49:410-5.

Ferrito L, Cobellis G, Giobbi D, et al. Peripheral Precocious Puberty due to
Functioning Adrenocortical Tumor: Description of Two Cases. J Pediatr Adolesc
Gynecol 2017;30:e1-4.

Saminathan T, Dhivyalakshmi J, Sneha LM, et al. Precocious puberty in a child: A rare
cause and review of literature. J Family Med Prim Care 2022;11:6523-5.

Kafi SE, Alagha E, Shazly MA, et al. Pseudo-precocious Puberty Associated with an
Adrenocortical Tumor in a Young Child. Cureus 2019;11:e6440.

Boro H, Kubihal S, Dutta R, et a/. Adrenocortical adenoma manifesting as Cushing’s
syndrome and pseudo-precocious puberty in a toddler. Pediatr Endocrinol Diabetes
Metab 2022;28:45145:81-7-.

Riedmeier M, Decarolis B, Haubitz |, et al. Adrenocortical Carcinoma in Childhood: A
Systematic Review. Cancers (Basel) 2021;13:5266.

Apps J, Ritzmann TA, Liu J, et al. A review calling for research directed at early
detection of childhood cancers: The clinical, scientific, and economic arguments for
population screening and surveillance. £JC Paediatric Oncology 2024,;4:100191.
Brunklaus A, Pohl K, Zuberi SM, et al. Investigating neuroblastoma in childhood
opsoclonus-myoclonus syndrome. Arch Dis Child 2012;97:461-3.

Tayfun Kiipesiz F, Akinel AN, Akbas H, et al. Multidisciplinary Management of
Pediatric Hepatoblastoma: A 20-Year Single-Center Experience. Turk J Gastroenterol
2022;33:1069-78.

ZhiT, Zhang W-L, Zhang Y, et al. Clinical characteristics and prognostic factors of
hepatoblastoma in 316 children aged under 3years - a 14-year retrospective single-
center study. BMC Pediatr 2021;21:170.

Scotting PJ, Walker DA, Perilongo G. Childhood solid tumours: a developmental
disorder. Nat Rev Cancer 2005;5:481-8.

Herbert A, Lyratzopoulos G, Whelan J, et al. Diagnostic timeliness in adolescents and
young adults with cancer: a cross-sectional analysis of the BRIGHTLIGHT cohort.
Lancet Child Adolesc Health 2018;2:180-90.

Shanmugavadivel D, Liu J-F, Gamble A, et al. Assessing and investigating children
with suspected bone and abdominal tumours: an e-Delphi consensus process. BMJ
Paediatr Open 2023;7:e001771.

Child cancer smart. Available: www.cclg.org.uk/childcancersmart [Accessed 3 Sep
2025].

Ni Cheallaigh L, et al. Arch Dis Child 2025;0:1-9. doi:10.1136/archdischild-2025-329097

saibojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aqg G20z ‘¥ J8qWBAON Uo /w02 (wg-ope//:dily Wolj pepeojumod ‘GZ0z 18090190 G U0 L6062E-G20Z-PI1UISIPY2IR/9ETT 0T Se paysiignd 1.1 :p|iyd sid Yoy


http://dx.doi.org/10.4103/ijmpo.ijmpo_57_18
http://dx.doi.org/10.1016/j.phoj.2021.08.004
http://dx.doi.org/10.1016/j.phoj.2021.08.004
http://dx.doi.org/10.1016/j.suronc.2022.101896
http://dx.doi.org/10.17533/udea.iatreia.13
http://dx.doi.org/10.5546/aap.2019.eng.263
http://dx.doi.org/10.1016/j.lanepe.2025.101329
http://dx.doi.org/10.1016/j.lanepe.2025.101329
http://dx.doi.org/10.1016/S1470-2045(13)70548-5
http://dx.doi.org/10.1016/S1470-2045(07)70207-3
http://dx.doi.org/10.1136/archdischild-2023-325875
http://dx.doi.org/10.15537/smj.2017.3.15991
http://dx.doi.org/10.1097/MD.0000000000023717
http://dx.doi.org/10.1016/j.jpedsurg.2013.09.008
http://dx.doi.org/10.1016/j.jpag.2016.09.006
http://dx.doi.org/10.1016/j.jpag.2016.09.006
http://dx.doi.org/10.4103/jfmpc.jfmpc_376_22
http://dx.doi.org/10.7759/cureus.6440
http://dx.doi.org/10.5114/pedm.2021.109122
http://dx.doi.org/10.5114/pedm.2021.109122
http://dx.doi.org/10.3390/cancers13215266
http://dx.doi.org/10.1016/j.ejcped.2024.100191
http://dx.doi.org/10.1136/adc.2010.204792
http://dx.doi.org/10.5152/tjg.2022.21827
http://dx.doi.org/10.1186/s12887-021-02630-2
http://dx.doi.org/10.1038/nrc1633
http://dx.doi.org/10.1016/S2352-4642(18)30004-X
http://dx.doi.org/10.1136/bmjpo-2022-001771
http://dx.doi.org/10.1136/bmjpo-2022-001771
www.cclg.org.uk/childcancersmart
http://adc.bmj.com/

	Spotting childhood abdominal tumours: a systematic review and meta-­analysis of the clinical presentation
	Abstract
	Introduction﻿﻿
	Methods
	Search strategy and inclusion criteria
	Data extraction
	Quality assessment
	Data analysis

	Results
	Tumour location
	Age of diagnosis

	Discussion
	Tumour location
	Age at diagnosis
	Strengths and limitations
	Implications of findings

	Conclusion
	References


