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this study was to describe the types, incidence, management, and overall survival of rare and syndromic tumours
in South Africa to improve future management and outcomes.

Methods: A retrospective review of patients below 18 years of age presenting to Chris Hani Baragwanath Aca-
demic Hospital, South Africa, from the period of 1st January 2004 to 31st December 2017, with rare or syn-
dromic tumours was conducted. Tumours were classified according to criteria described by international
literature. (Ethics: M190920)

Results: One hundred and eighty-six tumours were identified, with an average incidence of 10 %. The mean age of
presentation was 8.3 years. Ten anatomical regions were identified: soft tissue (N = 68, OS= 62 %), head and
neck (N = 35, 0S= 77 %), renal (N = 19, 0S=74 %), skin (N = 17, 0S=47 %), hepatic (N = 16, 0S=38 %),
adrenal (N = 10, OS= 80 %), female reproductive system (N = 8, OS=75 %), pulmonary, chest wall and
mediastinum (N = 7, OS=86 %), gastrointestinal (N = 4, OS=75 %) and male reproductive system (N = 2,
0S=100 %). The 10 most common variants included: malignant peripheral nerve sheath tumours (N = 15, 8 %,
0S=47 %), nasopharyngeal carcinoma (N = 14, 8 %, 0S=64 %), malignant melanoma (N = 14, 8 %, 0S=43 %),
Ewings sarcoma (N = 13, 7 %, OS=54 %), clear cell sarcoma of the kidney (N = 9, 5 %, OS=67 %), hepato-
cellular carcinoma (N = 9, 5 %, 0S=22 %), desmoplastic small round cell tumour (N = 7, 4 %, 0OS=57 %),
synovial sarcoma (N = 7, 4 %, 0S=71 %), undifferentiated sarcoma (N = 6, 3 %, OS=66 %), infantile fibro-
sarcoma (N = 6, 3 %, OS=66 %). Treatment modalities included: surgery (N = 24, 13 %, OS=79 %), palliation (N
= 21, 11 %, OS=0 %), surgery and chemotherapy (N = 19, 10 %, OS=58 %), and surgery, chemotherapy, and
radiation (N = 16, 9 %, OS=75 %). Thirteen (7 %) were associated with the syndromes: Xeroderma pigmentosa
(N = 4, 2 %), Neurofibromatosis (N = 3, 2 %), Tuberous Sclerosis (N = 2, 1 %), Giant congenital nevus syndrome
(N = 2, 1 %), Li-Fraumeni (N = 1, 0.5 %) and 31q Deletion syndrome (N = 1, 0.5 %). Overall, there was a 66 %
survival rate.

Conclusion: The diagnosis of rare tumours in the paediatric population is rising but are rarely associated with a
syndrome. Most require definitive surgical treatment; others required the addition of adjuvant chemotherapy and
radiation. Overall, although lower than that reported in higher income countries, the prognosis of these tumours
remains good.

Level of evidence: IV

Abbreviations: ACC, Adrenocortical Carcinoma; CCSK, Clear Cell Sarcoma of the Kidney; CHBAH, Chris Hani Baragwanath Academic Hospital; DSRCT, Desmo-
plastic Small Round Cell Tumour; GCNS, Giant Congenital Nevus Syndrome; GIT, Gastrointestinal; HCC, Hepatocellular Carcinoma; MIBG, Meta-iodobenzylgua-
nidine; MPNST, Malignant Peripheral Nerve Sheath Tumour; NF, Neurofibromatosis; NPC, Nasopharyngeal Carcinoma; OS, Overall Survival; PCC,
Phaeochromocytoma; PGL, Paraganglioma; SA, South Africa; SCC, Squamous Cell Carcinoma; STT, Soft Tissue Tumours; TS, Tuberous Sclerosis; XP, Xeroderma
Pigmentosa.
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Introduction

The literature on rare childhood tumours, their treatment and
prognosis, remains minimal with a lack of international collaboration
between researchers. Furthermore, the definition of a “rare” childhood
tumour varies globally, making it challenging for South African re-
searchers and doctors to rely on international literature for guidance. A
tumour is considered rare if there is: (1) no consensus on its management
protocol, (2) it is considered an adult type presenting in children, (3) it
presents atypically at the extremes of the expected age group, (4) if
considered rare but typical to childhood, (5) if it is a common paediatric
tumour occurring in a rare location [1], (6) if it presents with either an
unusually differentiated histology or a histological variant of a defined
rare tumour [2], or (7) if the tumour’s incidence is <15 per 100,000
persons/year [3].

Previous research into the topic suggests that rare paediatric tumours
account for 10 % of all childhood cancers [4]. Currently, worldwide data
and treatment standards are being applied to rare and syndromic tu-
mours presenting in South African. Through reviewing the: incidence,
type, treatment, and overall survival rates of rare and syndromic tu-
mours presenting to the Chris Hani Baragwanath Academic Hospital
(CHBAH) paediatric oncology and surgery departments between 2004
and 2017, this research aims to contribute to the body of literature
whilst providing valuable information on the treatment and epidemio-
logical data of this population. CHBAH’s paediatric oncology depart-
ment is the largest in South Africa with a referral base that extends
across South Africa and includes countries of the Southern African
Development Community [5].

Method

A retrospective review of patients below 18 years of age presenting to
CHBAH paediatric oncology and surgery departments in South Africa
(SA) was conducted. Cases were selected using a set of criteria that had
been previously described in the literature of rare tumours. This review
included all paediatric patients, presenting with a rare/syndromic
tumour between 1st January 2004 and 31st December 2017.

Data was obtained using the CHBAH paediatric oncology and surgery
registries and the associated patient files. Variables collected included:
patient demographics, anatomical distribution, histological classifica-
tion, predisposing syndromes, treatment modalities and overall survival
(08S).
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Average tumour incidence was calculated using the total number of
rare tumour cases divided by the total number of oncology cases that
presented to the paediatric oncology and surgery centres during the
study period. The annual incidence trend and yearly overall survival
rates were depicted using line graphs. Rare tumour types were expressed
as a proportion of both the total number of rare tumours and the total
number per anatomical region. Descriptive variables were interpreted
using frequencies and percentages. Age was described using mean and
standard deviation values. Data was represented using line graphs and
frequency tables. Human Research Ethics Committee Clearance:
M190920

Results

Seven percent (N = 186) of all paediatric malignancies (N = 2747)
were deemed rare or syndromic. Yearly incidence rates (Fig. A.1) fluc-
tuated over the fourteen years resulting in an average of 10 %. The
greatest number of rare tumours was identified in 2013 (N = 23). Tu-
mours presented twice more commonly in males with a mean age of 8.3
years 95 % CI (7.6-9.0). Anatomical distribution, histological variants,
treatment modalities and survival rates are depicted in Table B.1.

Rare tumours occurred in ten anatomical regions: soft tissue (STT) (N
=68, 37 %), head and neck (N = 35, 19 %), renal (N =19, 10 %), skin (N
=17, 9 %), hepatic (N = 16, 9 %), adrenal (N = 10, 5 %), female
reproductive (N = 8, 4 %), pulmonary, chest wall and mediastinum (N =
7, 4 %), gastrointestinal (GIT) (N = 4, 2 %) and male reproductive (N =
2, 1 %). The 10 most common histological variants were: malignant
peripheral nerve sheath tumours (MPNST) (N = 15, 8 %, 0S=47 %),
nasopharyngeal carcinoma (NPC) (N = 14, 8 %, 0S=64 %), malignant
melanoma (N = 14, 8 %, OS=43 %), Ewings sarcoma (N = 13, 7 %,
0S=54 %), clear cell sarcoma of the kidney (CCSK) (N =9, 5 %, 0S=67
%), hepatocellular carcinoma (HCC) (N = 9, 5 %, 0S=22 %), desmo-
plastic small round cell tumour (DSRCT) (N = 7, 4 %, OS=57 %), sy-
novial sarcoma (N = 7, 4 %, OS=71 %), undifferentiated sarcoma (N =
6, 3 %, 0S=66 %) and infantile fibrosarcoma (N = 6, 3 %, OS=66 %).

One percent (N = 27) of all paediatric malignancies (N = 2747) were
associated with a genetic syndrome. Seven percent (N = 13) of rare
tumours were associated with a concurrent syndrome, namely: Xero-
derma Pigmentosa (XP) (N = 4, 2 %), Neurofibromatosis (NF) (N = 3, 2
%), Tuberous Sclerosis (TS) (N = 2, 1 %), Giant congenital nevus syn-
drome (GCNS) (N = 2, 1 %), Li-Fraumeni (N = 1, 0.5 %) and 31q
Deletion syndrome (N = 1, 0.5 %). Whilst the literature states 3 % of all
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Fig. 1. A Line Graph Showing the Yearly Incidence Rates of Rare and Syndromic Tumours Presenting to CHBAH Paediatric Oncology and Surgery Departments from

2004 to 2017.
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Table 1
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Rare Tumours Presenting to the CHBAH Paediatric Oncology and Surgery Departments for the Period of 2004-2017; the Respective Treatment Modalities and Overall

Survivals Represented per Anatomical Region.

Mean age of Tumour Treatment modalities per anatomical region ** gj‘:_\e/:il;l per
Tumour location population Tumour Histology Subtype number p;:r Survival r:cr anatomical
and number (%) (years) subtype (%) subtype (%) Type Number (%) Survival (%) region
(%)
Total: 186 (100) 8.3 66
E/Ialignant Peripheral Nerve Sheath Tumour [NF: N=2 (13%)] 15 (22) 47100 * T Wiy 10 (15) 80
Ewings Sarcoma 13 (19) 54 Dual Therapy:
Synovial Sarcoma 7 (10) 71 - S/IC 4 (6) 25
Desmoplastic Small Round Cell Tumour 7 (10) 57 - SR 1(1) 100
Undifferentiated Sarcoma 6(9) 66 - CR 1(1) 100
Soft Tissue 83 Infantile Fibrosarcoma 6(9) 66 Monotherapy: 62
N=68 (37%) : Embryonal Rhabdomyosarcoma [13q: N=1 (25%)] * 4(7) 75 [100] * - S 11 (16) 73
Leiomyosarcoma 3(5) 33 - C 2(3) 0
Giant Cell Fibroblastoma 3(5) 66 Palliation: 7(10) 0
Dermatofibrosarcoma Protuberans 1(1) 100
Myoepithelioma of the Breast 1(1) 100
Angiosarcoma 1(1) 100
Myofibrosarcoma 1(1) 100
Nasopharyngeal Carcinoma 14 (40) 64 Dual Therapy
Mucoepidermoid Carcinoma 5(13) 100 - SR 4(11) 100
Acinic Cell Carcinoma 4(11) 75 - S/IC 2(6) 50
Pleomorphic Adenoma 309 100 - CR 2(6) 100
g:;g ?ln ;, /l:l)eck 8.2 Inflammatory Myofibroblastic Tumour 3(9) 100 Monotherapy: 77
Thyroid Carcinoma 3(9) 66 - S 6(17) 67
Immature Thyroid Teratoma 13) 100 - C 13) 100
Olfactory Neuroblastoma 1(3) 0 Palliation: 2(6) 0
Thyroid Cystic Teratoma 13) 100
Clear Cell Sarcoma 9 (47) 67 Trimodal Therapy: 5(28) 80
Nephroblastoma (Age>10 years) 6(32) 83 Dual Therapy:
Renal 77 Angiomyolipoma [TS: N= 2 (100%)] * 2 (11) [100] * - SIC 3(17) 67 74
WSO 07y Renal Cell Carcinoma 1(5) 100 M0“01hserapy: 16) 100
Plexiform Neurofibroma [NF: N=1 (100%)]* 1(5) 0[0]* Palliation: 1(6) 0
Malignant Melanoma [XP : N=4 (29%) / GCNS : N=2 (14%)]* 14 (82) 43 [75/50] * Trimodal Therapy: 1(6) 0
Squamous Cell Carcinoma [XP : N=1 (33%)] * 3(18) 66 [0] * Dual Therapy:
Skin - SR 1(6) 0
N=17 (9%) 8.2 M_onotl;{erapy. 212 100 47
- S 1(6) 100
Palliation: 6 (35) 0
Hepatocellular Carcinoma 9 (56) 22 Dual Therapy:
Hepatic Mesenchymal Hamartoma 3(19) 66 - SIC 2(13) 100
N=16 (9%) 8.4 Rhabdomyosarcoma 3(19) 33 Monotherapy: 38
Undifferentiated Sarcoma 1(6) 100 - C 1(6) 0
Palliation 4 (25) 0
Adrenal 7.9 Pheochromocytoma 5 (50) 100 Dual Therapy: 80
N=10 (5%) Neuroblastoma (Age > 10 years) 2 (20) 50 - S/IC 4(40) 75
Adrenocortical Carcinoma [LFS : N=1 (50%)] * 2 (20) 50 [0] * Monotherapy:
Extra-adrenal Pheochromocytoma/ Paraganglioma 1(10) 100 - C 1(10) 0
- 8 1(10) 100
Ovarian N=6 (75%) Juvenile Granulosa Cell 2 (25) 50 Dual Therapy
Female Mucinous Cystadenoma 1(12) 100 - S/C 2(25) 50
Reproductive 8.9 Fibrosarcoma 1(12) 0 Monotherapy 75
System : Leydig Cell 2(25) 100 - S 2(25) 100
N=8 (4%) Vaginal N=2 (25%) Adenocarcinoma 1(12) 100
Germ Cell Tumour 1(12) 100
Pulmonary Mucoepidermoid Carcinoma of the Bronchus 3(44) 100 Dual Therapy:
Pulmonary/ Chest g;:st(ﬁ‘zl)au Bronchoalveolar Carcinoma 1(14) 0 - SIC 1(14) 100
‘Wall/Mediastinal 9.3 N=1 (14) Plexiform Neurofibroma 1(14) 100 86
N=7.(4%) Mediastinal ~ Thymolipoma 1(14) 100
N=2 (29) Teratoma 1(14) 100
Kaposiform Haemangioendothelioma of the Pancreas 1(25) 100 Dual Therapy:
Pancreatic Gastrinoma 1(25) 0 - S/C 1(25) 100
. . Signet Ring Adenocarcinoma of Sigmoid Colon 125 100
Gastromtfstme;l 8.2 Solid Pseudopapillary Carcinoma of the Pancreas 1 Ezsg 100 Monotherapy: 75
System N=4 (2%) ) s 1025) 100
- C 1(25) 100
Palliation 1(25) 0
Male Leydig Cell 1(50) 100 Rloncthersnyg
Reproductive = B 2(100) Ly
15 Seminoma 1 (50) 100 100
System
N=2 (1%)

NF- Neurofibromatosis, TS-Tuberous Sclerosis, XP- Xeroderma Pigmentosa, GCNS- Giant Congenital Nevus Syndrome, LFS - Li Fraumeni Syndrome, 13q- 13q Deletion
Syndrome, Trimodal Therapy- Surgery and Adjuvant Chemotherapy and Radiation, S- Surgery, C- Chemotherapy, R- Radiation, S/C- Surgery and Chemotherapy, S/R-

Surgery and Radiation, C/R- Chemotherapy and Radiation.
*Represents a rare tumour associated with a concurrent syndrome.
**Treatment modalities were described, in 53 % of cases.

paediatric malignancies as being associated with a genetic syndrome
[6], this proportion was less (1 %) of which only 0.4 % of cases were
considered rare. These associations are depicted in Table B.1.
Treatment modalities were specified in 53 % (N = 98) of cases. Eight
common modalities were identified: definitive surgery (N = 24, 13 %,
OS= 66 %); palliative care (N = 21, 11 %, OS= 0 %); surgery and

chemotherapy (N = 19, 10 %, OS=58 %); surgery, chemotherapy, and
radiation (N = 16, 9 %, OS=75 %); chemotherapy (N = 6, 3 %, 0S=33
%); surgery and radiation (N = 6, 3 %, OS=83 %); chemotherapy and
radiation (N = 3, 2 %, OS= 100 %) and radiation alone (N = 2, 1 %,
0S=100 %). Four (2 %) patients defaulted treatment and 2 (1 %)
demised prior to receiving treatment. Rare tumours had an average OS
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rate (Fig. A.2) of 66 % (N = 122).
Discussion
Soft tissue tumours

Soft tissues (N = 68, 37 %) were the commonest site for rare tumours
and formed 2 % of the total number of paediatric malignancies. This was
lower than the 6 % documented internationally [7]. The mean age of
presentation of 8.3 years 95 % CI (6.3-9.4) was older than 5 years with a
female predilection (N = 38, 56 %) [8]. Thirteen histological variants
were identified (Table B.1). Of these, synovial sarcoma (10 %), infantile
fibrosarcoma (9 %) and undifferentiated sarcoma (9 %) presented less
commonly than in the European population (19 %, 33 %, 19 %) [7,8,9].
Conversely, DSRCTs (10 %) and MPNSTs (22 %) occurred more
frequently [7,8,9]. MPNSTs formed the largest proportion of STTs (N =
15, 22 %) of which 13 % (N = 2) were associated with NF. This is a
greater association than that found in the United Kingdom (1-2 %) [10].
One (25 %) embryonal rhabdomyosarcoma (N = 4, 7 %) was associated
with 13q deletion syndrome. The most frequent treatment modalities
were surgical excision (N = 11, 16 %, OS=73) and trimodal therapy (N
=10, 15 %, OS=80 %). Fifteen percent (N = 10) of rare STT were treated
using the recommended method of trimodal therapy for which the
overall survival (80 %) was higher than the 70 % reported [11]. Rare
STTs had an average OS of 62 % (N = 42) of which leiomyosarcoma had
the poorest prognosis (0S=33 %, N = 1).

Tumours of the head and neck region

Rare tumours of the head and neck constituted 1 % of all paediatric
malignancies and 19 % (N = 35) of rare tumours. The mean age of
presentation was 8.2 years 95 % CI (6.5-9.9) with 66 % (N = 23) being
female in gender. Contrary to the literature, malignant tumours (77 %)
were more prevalent than benign (23 %) [12]. Of the 9 variants iden-
tified (Table B.1), NPC (N = 14, 40 %) was the most common with an
average incidence of 0.5 %. This is below the international incidence
(1-5 %) but is in keeping with South Africa not being an endemic
country [13]. Rare thyroid tumours also had an overall incidence (0.2
%) lower than previously stated (6 %) [14]. Surgical excision (N =6, 17
%, OS=67 %) was the most common treatment modality. Tumours had
an average OS of 77 % (N = 27). NPC had the poorest prognosis (0S=64
%, N = 9) which was below the 77 % reported. The literature describes:
(1) presenting age older than 14 (N = 7, 50 %), (2) male gender (N = 6,
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43 %) and (3) stage 3 disease (N = 2, 14 %) as being unfavourable for
NPC survival [15]. These factors were present in 79 % (N = 11) of NPC
cases of which 36 % (N = 4) demised.

Renal tumours

Rare renal tumours (N = 19, 10 %) had a lower incidence rate (1 %)
than common renal tumours in the same population group (5 %) [16].
The age of presentation (7.7 years) was older than that of common tu-
mours (3.7 years), with an equal gender distribution [16]. Of the five
variants (Table B.1), CCSK (N = 9, 47 %) was the most common and
occurred more frequently than is internationally recognised (19 %) [17].
The prevalence of angiomyolipoma (11 %) and renal cell carcinoma (5
%) was equal to and less than previously reported values (11 %, 11 %)
[18]. Both (100 %) cases of angiomyolipoma (N = 2, 11 %) were asso-
ciated with TS. One (100 %) plexiform neurofibroma (N = 1, 5 %) was
associated with NF. The most common treatment modality was trimodal
(N = 5, 28 %, OS= 80 %). Rare renal tumours had an OS of 74 % (N =
14), with CCSK having the poorest prognosis (0S=67 %, N = 6). Liter-
ature states a 5-year OS of 90 % for early-stage CCSK treated with
intensive chemotherapy [19,20]. Fifty six percent of cases were diag-
nosed at stage 3 or higher with 45 % having undergone a surgical ne-
phrectomy with adjuvant chemotherapy or radiation.

Tumours of the skin

Skin malignancies had an average incidence in keeping with the 1 %
described [21]. Previous studies on the epidemiology of paediatric
melanomas describe a higher rate of presentation in older children and
females [22]. Conversely, 57 % of this predominantly male (N = 9, 53
%) population were below the age of 10 with a mean age of presentation
of 8.2 years 95 % CI (5.8-10.6). Seventeen (9 %) rare tumours were
identified namely: malignant melanoma (N = 14, 82 %) and squamous
cell carcinoma (SCC) (N = 3, 18 %). Six (35 %) tumours were associated
with a concurrent syndrome. Of the melanoma cases, 4 (29 %) were
associated with XP and 2 (14 %) with GCNS. One tumour (25 %) showed
histology of both malignant melanoma and SCC and was also associated
with XP. The literature describes that 22 % of paediatric melanomas
have a non-modifiable risk factor like the above-mentioned syndromes
(36 %) [22]. Treatment commonly involved the use of radiation (N = 2,
12 %, OS= 100 %) however, despite intervention, 6 (35 %) progressed to
palliation. Skin Tumours had an average OS of 47 % (N = 8). The OS
(87-95 %) for paediatric melanoma has improved worldwide [22],
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Fig. 2. A Line Graph Showing the Yearly Overall Survival Rates Associated with Rare and Syndromic Tumours presenting to CHBAH Paediatric Oncology and

Surgery Departments from 2004 to 2017.
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however, the prognosis in SA children is poor (0S=43 %).
Hepatic tumours

Rare hepatic tumours had an overall incidence of 1 % with a total
number of sixteen (9 %). This frequently male (N = 10, 63 %) population
had a mean age of 8.4 years 95 % CI (5.9-10.9). Of the 4 variants
(Table B.1), HCC (N = 9, 56 %) was the most common with an overall
incidence of 0.3 %. This is below the 1 % incidence rate previously re-
ported [23]. In the Sub-Saharan paediatric population, HCC had previ-
ously occurred at a mean age of 13 years [24]. Rare tumours of the liver
had an average OS of 38 % (N = 6) with HCC having the poorest
prognosis (0S=22 %, N = 2). The combination of aggressive chemo-
therapy regimens and surgical resection is reported to be the most suc-
cessful in the treatment of paediatric HCC [23]. Globally, the OS of HCC
is 28 % with the presence of metastases being the strongest predictor for
poor prognoses [24]. Of the HCC cases that demised (N =7, 78 %), 3 (43
%) had distant metastases at the time of presentation.

Adrenal tumours

Five percent of rare paediatric tumours originated in the endocrine
system; this is higher than is previously reported (3 %) [1]. Ten (5 %)
adrenal tumours were identified. Whilst Adrenocortical carcinoma
(ACC) was thought to be the most common, phaeochromocytoma (PCC)
presented in 50 % (N = 5) of cases (Table B.1) [25]. The reported age of
presentation for PCC and paraganglioma (PGL) is 11-13 years with a
male predominance [26]. Patients were found to present much younger
[7.9 years 95 % CI (5.2-10.7)] with an equal gender distribution. The
following genetic syndromes: multiple endocrine neoplasia type 2, Von
Hippel-Lindau type 2 and NF-1 have been associated with PCCs and
PGLs [26]. Only 1 (50 %) ACC (N = 2, 20 %) was found to be associated
with Li-Fraumeni syndrome. The common treatment modality was sur-
gical excision and adjuvant chemotherapy (N = 4, 40 %, OS= 75 %).
One (10 %) PCC was treated with adrenalectomy and
Meta-iodobenzylguanidine (MIBG) (OS =100 %). When treated with the
recommended methods of surgical resection, chemotherapy and/or ra-
diation, 100 % (N = 6) of PCC and PGLs survived. Adrenal tumours had a
good OS of 80 % (N = 8), with the two mortalities being an ACC asso-
ciated with Li-Fraumeni syndrome and a neuroblastoma. This OS is
higher than the 78 % reported [26].

Tumours of the female reproductive system

It is estimated that gynaecological malignancies account for 4 % of
all malignancies in girls aged 0-18 years [27]. This population differed
with an average incidence of 0.3 %. These females (100 %) had a mean
age of 8.9 years 95 % CI (6.5-11.3). Of the 8 (4 %) rare tumours iden-
tified, 6 (75 %) were ovarian and 2 (25 %) were vaginal (Table B.1). In
keeping with international literature, germ cell tumours of the ovary
were the most common [27,28]. Two (25 %) females presented with an
ovarian tumour histologically diagnosed as a Leydig cell tumour. When
considering treatment for these patients, surgical procedures that pre-
serve future fertility and endocrine function should be favoured [28].
Four (50 %, OS=75 %) cases underwent surgical excision, 2 (50 %,
0S=50 %) of which required adjuvant chemotherapy. Rare gynaeco-
logical malignancies have a good prognosis (0S=96 %) worldwide,
however, this (OS=75 %) was less evident in SA [27].

Pulmonary, chest wall and mediastinal tumours

Pulmonary malignancies in children are considered extremely rare
[29].This finding was supported by an average incidence of 0.2 %. This
female (100 %) population presented at a mean age of 9.3 years 95 % CI
(5.7-12.9). Of the 7 (4 %) tumours identified, 4 (57 %) were pulmonary
in origin, 1 (14 %) originated in the chest wall and 2 (29 %) in the
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mediastinum (Table B.1). Of the pulmonary tumours, 75 % are malig-
nant with the most common variants being: plasma cell granulomas,
pleuro-pulmonary blastomas, mucoepidermoid carcinoma and endo-
bronchial fibrosarcoma [30]. Only two pulmonary tumours were iden-
tified namely: mucoepidermoid carcinoma of the bronchus (75 %) and
bronchoalveolar carcinoma (25 %). The mainstay of treatment is sur-
gical excision [29]. The only (N = 1, 14 %, OS=0 %) treatment modality
identified in this population was the combination of surgical excision
and adjuvant chemotherapy for a bronchoalveolar carcinoma. The
prognosis (0S=86 %) for pulmonary tumours was found to be higher
than previously reported (43 %) [30].

Tumours of the gastrointestinal system

Rare GIT tumours had an overall incidence rate of 0.1 %. The mean
age of presentation was 8.2 years 95 % CI (3.3-13.1) with an equal
gender distribution. Of the variants identified, 75 % occurred in the
pancreas: solid pseudopapillary carcinoma (N = 1, 25 %), metastatic
gastrinoma (N = 1, 25 %) and kaposiform haemangioendothelioma (N =
1, 25 %). One tumour was a signet ring adenocarcinoma (N = 1, 25 %) of
the sigmoid colon. The literature describes an increased risk of pancre-
atic cancers with TS syndrome [31]. This was not evident. The pseu-
dopapillary carcinoma of pancreas was treated surgically via Whipple’s
procedure, the pancreatic kaposiform haemangioepithelioma with
prednisone and alpha interferon, and the signet ring adenoma with
surgical excision and adjuvant chemotherapy. The OS was 75 % (N = 3)
with the only mortality being the metastatic pancreatic gastrinoma. This
reinforces the literature stating a long-term survival for malignant
paediatric pancreatic tumours that undergo surgical resection [32].

Tumours of the male reproductive system

Rare tumours of the male reproductive system had an incidence rate
of 0.07 %, below the 2-4 % described [33]. Tumours of the male
reproductive system are found to have a bimodal incidence, with yolk
sac tumours presenting commonly below the age of 2 and stromal tu-
mours between 5 and 10 years [33]. This trend was not evident as the
mean age of this male (100 %) population was 15 years 95 % CI
(12.0-18.0). Two (1 %) tumours were identified, namely a Leydig cell
tumour (N = 1, 50 %) and Seminoma (N = 1, 50 %) (Table B.1). Stromal
Leydig cell tumours (10 %) are typically less common than yolk sac
tumours (15 %) [33]. Orchidectomy (N = 2, 100 %) was the primary
treatment and resulted in an OS of 100 % (N = 2). This is in keeping with
international literature [34].

Conclusions

The diagnosis of rare tumours in the paediatric population in South
Africa is rising but are rarely diagnosed with an associated syndrome.
Most require definitive surgical treatment along with adjuvant chemo-
therapy and radiation and have a good overall prognosis albeit lower
than that reported in high income countries. Mortality was higher in
those types with known aggressive behaviour.
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