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Introduction
Childhood cancer is relatively uncommon, with the prevalence reported at 2% of all cancers in 
high income countries (HICs); however, after trauma, it is the second most common cause of 
death in HICs in children below 15 years of age.1,2,3 In low- and middle-income countries (LMICs), 
cancer deaths contribute a small percentage to childhood mortality; the leading causes of death 
remain diarrhoeal illnesses, pneumonia and other infectious diseases such as human 
immunodeficiency virus (HIV) and tuberculosis (TB).4,5 The incidence of childhood cancer in 
LMICs is quoted at 4% – 15% of all cancers, which is significantly higher than that in HICs, 
probably owing to the greater proportion of children in LMICs.6,7,8,9,10

Paediatric surgical oncology is at the moment not regarded as a health care priority by policy 
makers in LMICs and sub-Saharan Africa (SSA).4 Although the fourth millennium development 
goal (MDG) was to reduce child mortality,11 most attention, research and resources were channelled 
towards the reduction of communicable diseases such as HIV and TB, which have been, for years, 
the leading causes of childhood mortality.5,12 With the reduction in these diseases, attention now 
also needs to be focused on non-communicable diseases (NCDs) including malignancies, which 
are emerging as a significant cause of childhood mortality in keeping with the World Cancer 
Declaration of the Union of International Cancer Control (UICC).12 The paucity of research and 
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statistics in such NCDs makes it difficult to fully appreciate 
their burden and prioritise resources accordingly.4,12

There is a paucity of literature on childhood cancer in LMICs 
in general,4,5,13 and studies that have been published focused 
mainly on paediatric medical oncological cancers. The 
publication from the South African children’s tumour registry 
(SACTR) reported on the incidence of different paediatric 
cancers,14 but no study in South Africa has focused on STs in 
detail.4,15,16,17

Generating incidence and prevalence data is important to 
understand the nature and magnitude of the problem for 
health care workers to maintain a high index of suspicion, 
prompting early diagnosis.5

The aim of this study therefore was to describe the 
demographics and spectrum of childhood STs at Chris Hani 
Baragwanath Academic Hospital (CHBAH), a hospital in SSA.

Methods
This was a retrospective descriptive study conducted at 
CHBAH’s Departments of Paediatric Surgery and Paediatric 
Oncology. Files of children below 16 years of age with STs 
treated by paediatric surgeons and oncologists at CHBAH 
from 01 January 2007 to 31 December 2016 were reviewed.

An index case book kept at the Department of Paediatric 
Oncology was used to identify children with STs. Their files 
were then retrieved from the archives.

Children with Kaposi sarcoma, haemato-lymphoid tumours, 
brain, bone and eye tumours other than rhabdomyosarcoma 
and neuroblastoma were excluded from the study. Files of 
patients that were referred to CHBAH after surgery and 
received no further treatment from paediatric surgeons were 
also excluded from the data analysis.

A spreadsheet was formulated using Microsoft Excel. Each 
patient record was allocated a unique identification number 
to safeguard confidentiality. Data on the total number of all 
paediatric cancers seen each year were obtained from the 
Department of Paediatric Oncology for comparison.

The data in the spreadsheet were analysed using descriptive 
statistics. The relative frequencies of the different STs were 
calculated. Categorical data were expressed as frequencies 
and proportions. Continuous data were summarised using 
the mean and standard deviation (SD) if normally distributed, 
or median and interquartile range (IQR) if skewed. Pie charts, 
tables, histograms and bar graphs were used to simplify data 
interpretation.

Ethical considerations
No consent from individual patients was required as this was 
a retrospective study. Ethical clearance from the University of 
the Witwatersrand Human Research Ethics Committee 

(Medical) was granted. The clearance number is M180152 
and the certificate is attached.

Results
There were 387 children with STs included in the data 
analysis, accounting for 33% of all children with neoplasms 
seen over the 10-year period (Figure 1). The mean age at 
presentation was 5 years (SD 4.21), with a slight female 
predominance (M:F 1:1.3).

Tumour distribution by age group
The STs studied were most common in children between 1 
and 5 years of age (46.8%), followed by the 5–10-year age 
group (19.6%), the 10–16-year age group (17.1%) and least 
common below 1 year of age (16.5%) (Figure 2).

Malignant tumours
The 330 children with malignant STs were classified according 
to the 3rd edition of the International Classification of 
Childhood Cancer (ICCC-3) (Table 1).18

Tumour distribution by histological subtype
Malignant tumour proportions were also calculated 
according to the histological diagnosis regardless of site.

Nephroblastoma (Wilms’ tumour [WT]) was the commonest 
histology, accounting for 32.7% of cases, followed by 
rhabdomyosarcoma (18.2%), neuroblastoma (13.6%), non-
rhabdomyosarcomatous soft tissue sarcoma (STS) (12.1%), 
carcinoma (6.1%), malignant extracranial germ cell tumour 
(MEGCT) (5.2%), hepatoblastoma (4.2%) and peripheral 
primitive neuroectodermal tumour (pPNET) (2.4%). Other 
malignant tumours not classified under the above histological 
diagnoses accounted for the remaining 5.5%.

Malignant renal tumours
There were 124 children with malignant renal tumours, 
accounting for 37.6% (n = 330) of the children with malignant STs.

Nephroblastoma (Wilms’ tumour)
The 108 patients with WT, accounted for 32.7% of the children 
with malignant STs and 87.1% of those with malignant renal 

All paediatric oncology cases
1164

Solid tumours
778 (67%) 

Solid tumours of interest
387 (49.7%)

Malignant
330 (85%)

Benign
57 (15%)

Other solid tumours (bone, eye, CNS)
391 (50.3%)

Haemato-lymphoid tumours 
386 (33%)

FIGURE 1: All tumours seen over a 10-year period.
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tumours. Seven children (6.5%) had bilateral WT (stage 5). 
The male to female ratio was 1:1.3, with mean age at 
presentation of 3.68 years (SD 2.53).

The children with WT were staged according to the 
surgicopathological staging systems of the International 
Society of Paediatric Oncology (SIOP) and Children’s 
Oncology Group (COG).19 A third (32.7%) of the children with 
unilateral WT had distant metastases (stage 4) at presentation. 
The metastases were primarily to the lung (74%), both the 
liver and lungs (16%) and the liver alone (10%). Another third 
(32.7%) of the children had stage 1 disease, 16.8% had stage 2 
disease and 17.8% had stage 3 disease.

Three of the children had known predisposing conditions, 
namely WAGR (WT, aniridia, genitourinary and mental 
retardation), Denys–Drash syndrome and hemihypertrophy.

Other malignant renal tumours
The second most frequent malignant renal tumour was the 
clear cell carcinoma of the kidney (CCSK) with nine cases 
(7.3%), followed by the congenital mesoblastic nephroma in 
two infants (1.6%), renal cell carcinoma (RCC) in two children 
(1.6%), pPNET in another two cases (1.6%) and an embryonal 
rhabdomyosarcoma in one child (0.8%).

Malignant primary liver tumours
There were 24 children with malignant primary liver 
tumours, accounting for 7.3% of patients with malignant STs.

Hepatoblastoma
The 14 children with hepatoblastoma accounted for 4.2% of 
the children with malignant STs and 58% of malignant 
hepatic tumours. Their mean age at presentation was 2.61 
years (SD 2.28) with an equal gender distribution. Children 
with hepatoblastoma were staged according to the COG 
PRE-Treatment EXTent of the tumour (PRETEXT).20 Fifty-
seven per cent (8) had PRETEXT 4 tumours at presentation, 
7% (1) had PRETEXT 1 tumours, 29% (4) PRETEXT 2 and the 
remaining 7% (1) had PRETEXT 3 tumours.

Other malignant primary hepatic tumours
Hepatocellular carcinoma (HCC) was seen in significantly older 
children, with a mean age of 10 years. Only one of the four 
children with HCC had chronic hepatitis B infection. There were 
five children with primary hepatic sarcomas; two had high-
grade undifferentiated sarcomas, two had rhabdomyosarcomas 
(RMSs) (biliary) and one had a pPNET. One child presented 
with a ruptured primary neuroblastoma of the liver.

Soft tissue sarcomas
There were 108 children with STSs (32.7%, n = 330), 60 (55.6%) 
had RMSs, 40 (37%) had non-rhabdomyosarcomatous STSs 
(NRSTSs) and eight (7.4%) had pPNETs.

Rhabdomyosarcoma
There were 60 children with RMS. Rhabdomyosarcoma was 
the second most common histological diagnosis accounting 

0 – < 1 year 1 – < 5 years 5 – < 10 years 10 – 16 years

Wilms 9 77 20 2

Hepatoblastoma 3 10 1 0

Neuroblastoma 10 31 2 2

Rhabdomyosarcoma 3 29 18 10

Other so� �ssue sarcomas 11 8 10 19

Malignant extracranial germ cell tumours 2 5 3 7

Epithelial tumours or carcinomas 1 0 8 11

Other malignant tumours 2 9 3 4
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FIGURE 2: Age distribution of the tumours.
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for 18.2% of patients with malignant STs. Sixty per cent (36) 
of the RMSs were embryonal, 31.7% (19) alveolar, and the 
remaining 8.3% (5) mixed. Children with RMS were 
commonly boys with a M:F ratio of 2.3:1. Their mean age at 
presentation was 6.25 (SD 4.19).

Twenty of the children with RMSs had head and neck 
tumours (33.4%), and seven of these (35%) were 
parameningeal. The second most common sites were the 
orbit and genitourinary system with nine cases each (15% 
each). Eight children had paratesticular (13.3%), six had 
extremity tumours (10%) and eight had tumours from other 
rare sites (13.3%). In 36 (60%) of the children, the tumour 
occurred in favourable sites which included the orbit, head 
and neck other than parameningeal, paratesticular, biliary 
and genitourinary other than bladder/prostate. The 24 
unfavourable sites (40%) were parameningeal, bladder/
prostate, extremities and other rare sites.

RMSs were staged according to the COG pre-treatment 
tumour, node and metastasis (TNM) staging system.21,22 
Fourteen of the children (23.4%) had distant metastases at 
presentation. Twenty seven (45%) had stage 1 disease, while 
17 (28.3%) and two (3.3%) had stage 3 and 2 disease, 
respectively.

Non-rhabdomyosarcoma soft tissue sarcomas
These 40 cases accounted for 12.1% of the children with 
malignant STs. The children with NRSTSs showed two peaks 
in the age at presentation, in infancy and in adolescence. 
Their median age at presentation was 7 years (IQR 9.42), with 
a M:F ratio of 1:1. The NRSTSs included: five malignant 
peripheral nerve sheath tumours (MPNST) (12.5%) and 
undifferentiated sarcomas (12.5%); four fibrosarcomas (10%), 
liposarcomas (10%), synovial sarcomas (10%), 
dermatofibrosarcoma protuberans (10%) and desmoplastic 
small round cell tumours (DSRCT) (10%); two alveolar soft 
part sarcomas (5%), leiomyosarcomas (5%) and extrarenal 
malignant rhabdoid tumours (5%); a malignant triton tumour 
(2.5%), an extraskeletal mesenchymal chondrosarcoma 
(2.5%), an epithelioid haemangioendothelioma (2.5%) and an 
angiosarcoma (2.5%).

Children with NRSTSs were staged using the TNM system.22 
Twelve (30%) of the children had metastatic disease (stage 4) 
at presentation, another nine (22.5%) presented with locally 
aggressive stage 3 disease precluding curative surgery. 
Fourteen (35%) had stage 1 disease, and three (7.5%) had 
stage 2 disease. Two patients (5%) died of medical conditions 
before staging workup was complete. Four of the MPNST 
occurred in children with neurofibromatosis type 1 (NF1).

Extraskeletal peripheral primitive 
neuroectodermal tumours
There were eight children with extraskeletal pPNETs. They 
accounted for 2.4% of the children with malignant STs. Their 
median age at presentation was 11 years (IQR 10.83). These 
children were also staged using the TNM staging system. Two 
(25%) patients had stage 1 disease, two (25%) had stage 3 and 
the remaining four (50%) had metastatic disease (stage 4).

Peripheral neuroblastic tumours
Neuroblastoma
Neuroblastoma was the third most common histological 
subtype. When classified according to the International 
Neuroblastoma Pathology Classification (the Shimada 
system)23, 39 children had neuroblastomas, six had 
ganglioneuroblastomas and four had ganglioneuromas. The 
patients with ganglioneuromas will not be discussed any 
further in this section as these tumours are benign. The 45 
children with neuroblastomas accounted for 13.6% of the 
patients with malignant STs. Their mean age at presentation 
was 3.54 (SD 2.58). There was a slight female predominance 
with a M:F ratio of 1:1.3.

Of the 45 patients with neuroblastoma, 55.5% had adrenal 
primaries. The second most common site was the 
retroperitoneum (17.8%), followed by the mediastinum (8.9%), 
the pelvis (2.2%) and the neck (2.2%). The primary site was 
unknown in three patients (6.7%), diagnosis being obtained 
from either a bone marrow trephine biopsy or fine needle 
aspiration (FNA) cytology of the subcutaneous metastases. 
Other uncommon sites (6.7%) were the liver, the orbit and the 
head of the pancreas. The children with neuroblastoma were 

TABLE 1: Relative frequencies of malignant tumours according to the ICCC-3 
classification.
ICCC-3 group Tissue of origin Number Percentage

IV Neuroblastoma and other peripheral 
nervous tissue tumours

45 13.6

Neuroblastoma 45

VI Renal tumours 121 36.7

Nephroblastoma 108

Clear cell sarcoma of the kidney 9

Congenital mesoblastic nephroma 2

Renal cell carcinoma 2

VII Hepatic tumours 18 5.5

Hepatoblastoma 14

Hepatocellular carcinoma 4

IX Soft tissue and other extra-osseous tumours 108 32.7

Rhabdomyosarcoma 60

Non-rhabdomyosarcoma soft tissue sarcoma 40

Peripheral primitive neuroectodermal 
tumour (pPNET)

8

X Germ cell tumours, trophoblastic tumours 
and neoplasms of the gonad

21 6.4

 Malignant gonadal germ cell tumour 11

 †Malignant extragonadal germ cell tumour 6

 Malignant sex cord stromal tumours 4

XI Other epithelial neoplasms and melanoma
Endocrine gland cancers

14 4.2

- Adrenocortical carcinoma 2

- Papillary thyroid carcinoma 2

Exocrine gland cancer 1

- Pancreatic pseudopapillary carcinoma 2

- Salivary muco-epidermoid carcinoma 1

- Salivary acinic cell carcinoma 4

Melanoma
Squamous cell carcinoma

2

XIIa Other specified malignant tumours 3 0.9

Malignant phaeochromocytoma 3

Total - 330 100.0

†, Excluding intracranial and intraspinal.
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staged according to the International Neuroblastoma Risk 
Group (INRG) pre-operative staging system.23 Thirty-one of 
the 45 patients (69%) presented with disseminated disease 
(stage M); only one of these had stage MS.

Two patients (4.4%) had stage L1 and 12 patients (26.6%) had 
L2 disease.

Malignant extracranial germ cell tumours
There were 17 children with MEGCTs, accounting for 5.2% of 
the patients with malignant STs. Eleven (65%) of these 
children had gonadal (all ovarian), and six (35%) had 
extragonadal tumours. Patients with gonadal MEGCTs were 
older children with a median age of 10 years at presentation 
(IQR 6.38). Seven of the 11 children (64%) with gonadal 
MEGCTs had metastases at presentation, and two (18%) had 
stage 3 disease. The remaining two children had stage 1 and 
2 disease respectively (9% each).

Four of the children with extragonadal MEGCTs (66.6%) had 
stage 1 disease, one had stage 2 (16.7%) and the remaining 
one had stage 3 disease (16.7%). These children presented at 
a mean age of 1.46 years (SD 1.8).

Malignant sex cord stromal tumours
There were four children with malignant sex cord stromal 
tumours (SCSTs) accounting for 1.2% of the patients with 
STs. All four tumours were ovarian, with only one child 
(25%) presenting with distant metastasis (International 
Federation of Gynecology and Obstetrics [FIGO] stage 4). 
The remaining three children (75%) had localised ovarian 
disease (FIGO stage 1).24

Uncommon malignant tumours in the 
paediatric population
Epithelial tumours
There were 20 children with carcinomas, accounting for 6.1% 
of the patients with malignant STs. These children presented 
at a mean age of 9.61 years (SD 3.73). Tumours included in 
this group were HCC, RCC, exocrine and endocrine 
carcinomas and skin cancers.

Skin cancers
Six children had skin cancers, presenting at a mean age of 10.2 
years. Four had malignant melanoma and two had squamous 
cell carcinoma. Three of the four patients with malignant 
melanoma had a predisposing genetic condition, two had 
xeroderma pigmentosa and one had multiple congenital giant 
naevi. Fifty per cent (3) of the children with skin cancers had 
metastatic disease at presentation, and the remaining 50% (3) 
had localised disease that was completely excised.

Malignant endocrine tumours
Seven patients with malignant endocrine tumours were 
encountered. Five of the children had adrenal endocrine 
tumours, three had malignant phaeochromocytoma and two 

had adrenocortical carcinoma. One child with an 
adrenocortical carcinoma had Li Fraumeni’s syndrome. 
There were two children with papillary thyroid carcinomas. 
These endocrine tumours also occurred in older children and 
adolescents; the mean age was 10.1 years (SD 2.79).

Malignant exocrine gland tumours
Four children had malignant exocrine gland tumours. The 
three salivary gland tumours were the two mucoepidermoid 
carcinomas and an acinic cell carcinoma. One child had a 
pancreatic pseudopapillary carcinoma.

Benign tumours
There were 57 children with benign tumours (Table 2). 
Children with sacrococcygeal teratomas (SCTs) were the 
most common (38.6%, n = 57). Fifty-nine per cent of SCTs 
were diagnosed in the neonatal period, 82% within the first 
year of life and 100% by 5 years of age. One neonate with a 
SCT had Currarino syndrome.

Oncological surgeries
Three hundred and five oncological surgeries were performed, 
averaging 30 operations per year, 288 for the primary tumour 
and 17 for metastatic disease (Tables 3 and 4).

TABLE 2: Benign tumours.
Tissue of origin Number Percentage (%)

Germ cell tumours 30 52.6

Gonadal 5

Extragonadal -

- Sacrococcygeal teratoma 22

- †Other sites 3

Soft tissue tumours 9 15.8

Neurofibroma 4

Tendon sheath fibroma 1

Dermatofibroma 1

Infantile fibrous hamartoma 1

Inflammatory myofibroblastic tumour 1

Nodular fasciitis 1

Other gonadal tumours 5 8.8

Fibroma 3

Leydig cell tumour 1

Steroid cell tumour not otherwise specified 1

Endocrine and exocrine gland tumours 5 8.8

Endocrine 2

-Paraganglioma -

-Phaeochromocytoma 1

Exocrine 1

-Pleomorphic adenoma -

Other -

-Myoepithelioma of the breast 1

Neuroblastic 4 7.0

Ganglioneuroma 4

Hepatic 3 5.3

Haemangioendothelioma 1

Mesenchymal hamartoma 2

Renal 1 1.7

Angiomyolipoma 1

Total 57 100.0

†, Other sites were: anterior mediastinal, abdominal, thyroid.
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Palliative surgery
Several palliative operations were carried out to improve the 
quality of life before eventual demise. These included four 
tracheostomies, a diverting colostomy, a vesicostomy and a 
gastrojejunostomy bypass.

Discussion
The relative frequencies of malignant STs expressed as a 
percentage of all paediatric cancers according to data from 
Europe,1 other South African data,5 and results from this 

study are compared in Table 5. Whereas neuroblastoma is 
the commonest extracranial ST in HICs,23 in South Africa, 
WTs and STSs are much more common than neuroblastoma. 
This trend was also shown in studies of cancer registries 
from different countries in SSA.5 This variation could be 
due to an interplay of environmental and genetic factors 
still to be investigated. The ethnic differences in children 
in HIC and SSA populations probably contribute to this 
discrepancy, as well as underdiagnosis of neuroblastoma 
in LMICs.5,25

Benign tumours represent more than 50% of all tumours in 
the paediatric population with a predominance of vascular 
tumours.2,26 In this study, the benign tumours were only 15%; 
this can be explained by the fact that not all benign tumours 
may have been referred to the oncology department which 
was the data repository for this review. A more representative 
study for benign tumours would have to include other 
benign STs managed by surgeons alone by collecting data 
from both departments.

Wilms’ tumour was the commonest extracranial solid tumour. 
Whereas patients were assigned a stage, it was unclear from 
the files which protocol (SIOP vs. COG) the oncology unit 
followed during the study period; this may lead to inaccuracy 

TABLE 5: Comparison of relative tumour frequencies in the different regions.
Tumour International† (%) RSA‡ (%) CHBAH (%)

Neuroblastoma 7.6 5.7 3.9

Wilms 5.6 13.5 9.3

RMS 3.4 5.2 5.2

GCT§ 2.2 3.8 1.4

Hepatoblastoma 1.0 1.5 1.2

Carcinomas 1.1 3.8 2.1

CHBAH, Chris Hani Baragwanath Academic Hospital; RSA, Republic of South Africa; GCT, 
germ cell tumour; RMS, rhabdomyosarcomas.
% depicted here for all studies are proportions of all childhood cancers.
†, Data from Europe.1

‡, Data from RSA in 2008–2012.5

§, GCT exclude intracranial and intraspinal in all studies.

TABLE 4: Operations for metastatic disease.
Type of operation Primary tumour Histology of suspected metastasis

Right hepatectomy WT WT

Left hepatectomy WT WT

Right thoracotomy Undifferentiated sarcoma No masses found

Right thoracotomy and excision of nodules WT WT

Left thoracotomy and lower lobe segmentectomy WT WT

Left thoracotomy and excisional biopsy WT WT

Right thoracotomy† Malignant triton tumour Malignant triton tumour with involved margins

Right thoracotomy and right lower lobectomy† Malignant triton tumour Malignant triton tumour

Right thoracotomy and biopsy WT Tuberculosis

Thoracoscopic lung biopsies WT WT

Thoracoscopic lung biopsies WT WT

Thoracoscopic lung biopsies WT No tumour found

Sternotomy and bilateral metastesectomy WT Fibrous tissue, no neoplasm

Sternotomy and bilateral metastesectomy WT Fibrosis, no neoplasm

Sternotomy and bilateral metastesectomy WT WT

Sternotomy and bilateral metastesectomy Osteosarcoma Osteosarcoma

Sternotomy and bilateral metastesectomy Osteosarcoma Osteosarcoma

WT, Wilms’ tumour.
†, Same patient.

TABLE 3: Oncological surgeries for primary tumours.
Type of operation Number Percentage

Nephrectomy 108 37.5

Right 58

Left 50

Tumour excision 106 37.0

Primary excision 94

Re-excision 12

Adrenalectomy 23 8.0

Right 10

Left 13

Oophorectomy 17 6.0

Right 8

Left 9

Hemi-hepatectomy 12 4.0

Right 11

Left 1

†Orchidectomy 10 3.5

Laminectomy and spinal decompression 3 1.0

Parotidectomy 3 1.0

Hysterectomy 2 0.7

Total with BSO 1

Subtotal 1

Total thyroidectomy 2 0.7

Whipple’s procedure 1 0.3

Mastectomy 1 0.3

Total 288 100.0

BSO, bilateral salpingo-oophorectomy.
†, All but one orchidectomies for paratesticular rhabdomyosarcoma, one for a Leydig cell 
tumour.
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in data analysis and interpretation. A unit protocol that follows 
mainly the SIOP UMBRELLA protocol,27 has since been 
formulated that has standardised care of patients with WT.

Although there were discrepancies in the frequencies of 
different tumours when compared to HICs, the age at 
presentation and gender distribution of most of the tumour 
subtypes were in keeping with existing literature.22,28,29

Fifty per cent of gonadal tumours in this review were 
malignant, which is much higher than the expected 10%.30 
This seemingly higher proportion of malignant gonadal 
tumours may be because some benign gonadal tumours were 
not referred to oncology and hence not captured.

Predisposing conditions were found in 13 cases (3%). Five 
of these 13 children who developed malignant tumours 
were already on surveillance and had stage 1 disease at 
diagnosis. If, therefore, only 3% of the tumours could have 
been diagnosed early through surveillance, there is need for 
health care workers and caregivers to maintain a high index 
of suspicion for early diagnosis of the remaining 97% of the 
tumours.

Conclusion
This study is a clinical audit of the spectrum of STs managed 
by paediatric surgeons and paediatric oncologists in a single 
centre. Incomplete data and missing records were the main 
problems faced during data collection. Twenty patients were 
excluded based on missing records, which may have affected 
the results and interpretation. Whereas the study carries the 
limitations of a single-centre retrospective review, it has 
exposed areas that can be improved, both at CHBAH and in 
South Africa in general. The importance of good record 
keeping should be emphasised.

Children with STs accounted for a third of all oncology cases 
encountered in children at CHBAH, with a significant 
proportion of the malignant tumours presenting late with 
advanced disease. Whereas caregivers are often held 
responsible for this late presentation, no programmes have 
been put in place to create awareness on signs and symptoms 
of paediatric STs, and certainly some health care workers 
have also missed signs which contributed to delayed referral.

Awareness campaigns on the warning and danger signs of 
childhood cancer that involve the community, with flyers at 
local clinics in local languages, and outreach programmes, 
may encourage early presentation and early referral, that will 
hopefully improve survival in paediatric STs at CHBAH and 
in South Africa.

A surgeon is an important member of the multi-disciplinary 
team managing paediatric surgical oncology.

Most units in South Africa have few or no paediatric 
oncological surgeons. Training programmes for paediatric 
surgeons with interest in oncology may be valuable.
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