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Background. Among paediatric tumours, two groups stand out: neonatal and infantile tumours, which respectively represent 2% and 10%
of paediatric tumours. The distribution of tumours in these age groups is different from that in older children.

Objectives. Descriptive analysis of a cohort of patients treated for a solid malignancy at Red Cross War Memorial Children’s Hospital
(RCWMCH), Cape Town, South Africa.

Methods. A 20-year retrospective case series review of patients aged <1 year at diagnosis was performed on data extracted from the
RCWMCH oncology database.

Results. Of 243 cases extracted from the database, 198 were solid tumours, of which 122 (61.1%) were included in the analysis; the 76
excluded were benign or of eye, bone or central nervous system origin and therefore did not meet the inclusion criteria. There were 38 renal
malignancies (31.2%), 30 neuroblastomas (24.6%), 25 soft-tissue sarcomas (20.5%), 17 germ cell tumours/gonadal tumours (13.9%) and
12 liver tumours (9.8%). Of the patients, 119 (97.5%) had surgery, 91 (74.6%) had chemotherapy and 10 (8.2%) had radiotherapy. Tumour
group 5-year survival was 78.5% for neuroblastic tumours, 79.0% for nephroblastomas, 81.5% for hepatoblastomas, 62.5% and 54.2% for
rhabdomyosarcoma and non-rhabdomyosarcoma soft-tissue sarcomas, respectively, and 79.5% for malignant extracranial and extragonadal
germ cell tumours. For the entire cohort, the mean follow-up was 46 months, with an estimated 5-year overall survival of 74.6%. Mortality
was 21.5% and loss to follow-up 6.6%.

Conclusion. The distribution of tumours differs slightly from the literature, with a predominance of renal tumours over neuroblastomas.
The overall mortality rate of 21.5%, the surgical complication rate of 10.9% and the 5-year overall survival of 74.6% correspond with the
literature, supporting the view that a paediatric hospital in a middle-income country can achieve results similar to those in higher-income
countries when international protocols are applied by a dedicated multidisciplinary team.
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Paediatric tumours are rare, representing ~1% of all new tumour
cases each year."?! Their origin, behaviour and treatment differ
from adult tumours. Childhood tumours represent a spectrum of
different diseases that vary in patient demographics, histological
features and site of origin. In order to improve outcomes for these
patients, the different age distributions of various types of tumours
need to be considered in research protocols. Among paediatric
tumours, two groups stand out: neonatal tumours (during the first
28 days of life) and infantile tumours (during the first year of life),
which respectively represent 2% and 10% of paediatric tumours.?*
The distribution of paediatric tumours is different in different age
groups, with neuroblastoma and nephroblastoma being prevalent in
young children and osteosarcoma, for example, being more common
in adolescence, and according to the literature the regional incidence
of such tumours also varies.>'* Unlike adult tumours, which are
usually recorded by primary site, childhood tumours are more
meaningfully grouped by histological type and primary site based
on the International Classification of Childhood Cancer (ICCC).""
Even if the histological type of tumour is the same, however,
tumours presenting in infants often differ in their behaviour and
response to management compared with those in older children
with the same histological diagnosis, indicating unique biological

characteristics of these lesions. The diagnosis and management of
tumours in the infant group present a unique set of challenges to the
oncologist. These patients are particularly susceptible to the multiple
complications associated with aggressive multimodal therapy.!'®!
In addition, antineoplastic therapy may have significant long-term
consequences with regard to growth and development, so dosage
regimens often need to be altered.

Objectives

Red Cross War Memorial Children’s Hospital (RCWMCH) is a
tertiary paediatric hospital in Western Cape Province, South Africa
(SA), and treats many paediatric malignancies from this province
as well as further afield. The objective of this study was to do a
descriptive analysis of this oncological population treated for a solid
non-central nervous system malignancy at RCWMCH in terms
of distribution by age category at diagnosis, gender, tumour type,
management (chemotherapy, surgery and radiotherapy) including
surgical complications and venous access device placement, and
outcome. Benign tumours were excluded from this analysis because
they are not subjected to the same aggressive multimodal and
potentially harmful therapeutic regimens as malignant tumours
and are managed by multiple teams within the hospital (general
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and plastic surgery, oncology) with multiple
treatment modalities, and because many
patients are lost to follow-up, making any
statistical analysis non-representative.

Methods

A retrospective case series review was
conducted at RCWMCH by the Division of
Paediatric Surgery in collaboration with the
Department of Paediatric Oncology. Data
were extracted from the solid tumour database
of the Department of Paediatric Oncology.
The review included all children aged <1 year
at diagnosis of a solid malignancy between
1 January 1997 and 31 December 2016. Files
with incomplete data were excluded from
the analysis. Also excluded were children
with brain, eye and bone tumours as well
as haematolymphoid tumours, because they
were not treated by the paediatric surgery
division. Benign lesions were also excluded,
except for certain subtypes of tumours that
may present with more aggressive variants
(e.g. mesoblastic nephroma), which were kept
in the study. The data collected were age at
presentation, gender, associated syndrome
or genetic abnormality, histological features,
anatomical site of the tumours, stage, clinical
presentation, tumour markers, treatment
(chemotherapy, surgery and radiotherapy),
complications related to treatment, line (type,
duration, complications), length of follow-up,
and outcomes (remission, recurrence, death, lost
to follow-up, estimated 5-year overall survival).
Age categories <1 month, 1 - <6 months
and 6 - 12 months were created based on
the different resources these patients require
when hospitalised. Descriptive statistics were
used, and overall survival was calculated with
Kaplan-Meier analysis.

Ethical considerations

The study was approved by the University
of Cape Town Human Research Ethics
Committee (ref. no. HREC262/2019).

Results
There were 243 cases in the database that met
the inclusion criteria for age. After applying
the exclusion criteria related to tumour type
or incomplete data, 122 files (50.2%) were
analysed: 25 files were excluded for incomplete
data, 16 patients had haematolymphoid
tumours, 4 patients were syndromic but
tumour free (n=2 Beckwith-Wiedemann, n=1
left hemihypertrophy and n=1 trisomy 21 with
right nephroblastomatosis), and 50 other solid
tumours (eye n=20, brain n=30, bone n=0)
and 26 benign tumours were excluded (Fig. 1).
The 122 cases analysed were classified
according to the 3rd edition of the ICCC
(ICCC-3).0e

Tumour distribution by age

group

The median age at diagnosis was 5.5 (range
0.1 - 11.8) months. Only 23 (18.9%) of the
tumours presented in the neonatal period.
There were 46 cases (37.7%) diagnosed
between 1 and 6 months of age and 53
(43.4%) between 6 and 12 months. Fig. 2
shows the age at presentation for each of the
tumour types (neuroblastic, renal, hepatic,
soft-tissue, and germ cell tumours/gonadal
tumours), with an increasing incidence
of neuroblastic and renal tumours as age
progresses to 1 year.

Tumour distribution by gender
The distribution of tumours by gender was
globally equal, with 62 boys (50.8%) and

60 girls (49.2%) (male/female ratio 1.03:1).
However, when analysed according to
pathology, differences in gender distribution
were noted, with hepatic tumours showing a
male preponderance (p=0.04) and soft-tissue
sarcomas a female preponderance (p=0.05)
(Fig. 3).

Tumour distribution in ICCC-3
Although renal tumours were the most
represented in our series (n=38; 31.2%),
neuroblastomas (n=30; 24.6%) were more
common than Wilms tumours (n=28;
22.9%). These were followed by soft-tissue
sarcomas (n=25; 20.5%), germ cell tumours/
gonadal tumours (n=17; 13.9%), and liver
tumours (n=12; 9.8%), all of which were
hepatoblastomas (Table 1).

All cases in the database,
N=243

Solid
tumours,
n=198 (81.5%)

Haematolymphoid
tumours,
n=16 (6.6%)

Other solid
tumours (eye, CNS),
n=50 (25.3%)

Solid tumours
of interest,
n=122 (61.6%)

Screening
without tumours,
n=4(1.6%)

Incomplete
data,
n=25 (10.3%)

Benign
tumours,
n=26(13.3%)

Fig. 1. Case distribution. (CNS = central nervous system.)

Table 1. Tumour distribution according to ICCC-3 group

ICCC-3 group n %
IV. Neuroblastoma and other peripheral nervous cell tumours 30 24.6
(a) Neuroblastoma and ganglioneuroblastoma 30
(b) Other peripheral nervous cell tumours 0
VI. Renal tumours 38 312
(a) Nephroblastoma and other non-epithelial renal tumours 28
(b) Renal carcinomas 0
(c) Unspecified malignant renal tumours 10
VII. Hepatic tumours 12 9.8
(a) Hepatoblastoma 12
(b) Hepatic carcinomas 0
(c) Unspecified malignant hepatic tumours 0
IX. Soft-tissue and other extraosseous sarcomas 25 205
(a) Rhabdomyosarcomas
(b) Fibrosarcomas, peripheral nerve sheath tumours, and other 9
fibrous neoplasms
(c) Kaposi’s sarcoma 0
(d) Other specified soft-tissue sarcomas 9
(e) Unspecified soft-tissue sarcomas 0
X. Germ cell tumours, trophoblastic tumours, and neoplasms of gonads 17 139
(a) Intracranial and intraspinal germ cell tumours 0
(b) Malignant extracranial and extragonadal germ cell tumours 13

(c) Malignant gonadal germ cell tumours
(d) Gonadal carcinomas

(e) Other and unspecified malignant gonadal tumours

ICCC-3 = International Classification of Childhood Cancer, 3rd edition.
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Fig. 3. Gender distribution of tumours according to tumour type.

Neuroblastic tumours
Neuroblastic tumours accounted for 30
(24.6%) of the solid tumours. There were
26 neuroblastomas (21.3%) and 4 ganglio-
neuroblastomas (3.3%). The median
age at diagnosis was 6 (range 0 - 11)
months. Separating neuroblastomas from
ganglioneuroblastomas, the median age was
6 (0 - 11) months for the former and 10 (1 -
11) months for the latter.

Of the 30 neuroblastic tumours, 9 (30.0%)
were located in the adrenal gland (5 right
and 4 left), 8 (26.7%) in the mediastinum

and 6 (20.0%) in the retroperitoneum
(3 abdominal and 3 pelvic), and 3 (10.0%)
were cervical, 2 (6.7%) thoracoabdominal,
1 (3.3%) sacrococcygeal and 1 (3.3%) sub-
cutaneous. Of the ganglioneuroblastomas,
2 were mediastinal, 1 cervical and 1 pelvic.

Homovanillic acid (HVA) was increased
in 25 patients (83.3%), normal in 2 (6.7%)
and unknown in 3 (10.0%). Specifically for
ganglioneuroblastomas, HVA was normal in
1 patient and high in the other 3.

Cases were classified according to the
International Neuroblastoma Staging System
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Fig. 2. Age distribution of patients with neuroblastic, renal, hepatic, soft-tissue and germ cell tumours at presentation.

(INSS).I'" Table 2 shows the INSS stages and
summarises the management and outcomes.

Surgery was performed on 29 children,
and included 14 resections, 9 biopsies
and 6 debulking procedures. Of these
29 children, 24 were treated with associated
chemotherapy, 2 of whom also received
radiotherapy. Those who received radio-
therapy were an initially stage 1 patient
who had radiotherapy for a recurrence after
surgical resection, and a patient with stage
4 disease. Only one patient did not have
surgery, because he died of sepsis during
chemotherapy. Among the 6 children who
were treated only by surgery, 5 were in
stage 1 and 1 in stage 4S. Notable surgical
complications, which we define as grade 2
or higher according to the Clavien-Dindo
classification, ™ were 1 Horner’s syndrome,
1 incisional hernia and 1 hemidiaphragmatic
paralysis with perforation of the oesophagus.

The median duration of follow-up was
41 (range 0 - 142) months, and outcome
analysis showed 23 remissions (76.7%),
6 deaths (20.0%) and 1 loss to follow-up
(LTFU) (3.3%). The estimated 5-year overall
survival for neuroblastic tumours was 78.5%.

Renal tumours

Renal tumours were the most represented in
this series, with 38 cases (31.2%). They were
divided into two groups: nephroblastomas
(Wilms’ tumours) and non-nephroblastoma
renal tumours.



The median age at diagnosis was 7 (range 0 - 12) months. Specifically,
the median age for Wilms’ tumours was 7 months (2 - 12) months.
For non-nephroblastoma renal tumours, the median age was 4 (0 -
12) months.

Nephroblastomas
Wilms' tumours accounted for 28 (73.7%) of renal tumours and were
the second most represented tumour after neuroblastic tumours.

Cases were classified according to the Children’s Oncology Group
(COG) system.™ Table 3 shows the COG stages and summarises
management and outcomes. Among the 24 unilateral tumours, there
was an equal distribution of 12 tumours of the right kidney and 12
of the left. None of the patients had a predisposing association with
Wilms' tumour (Beckwith-Wiedemann, WAGR (Wilms' tumour-
aniridia-genitourinary anomalies-mental retardation) or Denys-Drash
syndromes), or syndromic features to suspect associated syndromes.

All the children had surgery and chemotherapy, with neoadjuvant
chemotherapy given for stage 5 disease. Unilateral nephrectomy
was performed in all cases except for 4 patients with stage 5 disease,
in whom bilateral nephron-sparing surgery was performed. Two
children in stage 1 also had radiation therapy for recurrence. It
should be noted that these 2 patients had favourable histological
features and there was no preoperative biopsy or capsular breach
at operation. Only one stage 3 child received radiotherapy; of the
other 3, 2 died rapidly and 1 was LTFU. Two children had metastatic
disease (stage 4). The first had a single lung metastasis removed by
thoracotomy, and the local abdominal status was stage 1. Nephrectomy
was performed and he received lung radiotherapy. The second had
multiple thoracic and abdominal metastases corresponding to local
abdominal stage 4 disease. The tumour was unresectable and he died
rapidly before further intervention.

Notable complications were 4 bowel obstructions, 2 of which
required surgery, and a secondary thrombosis of the right renal
artery following a left nephrectomy (histologically local stage 2,

with tumour in the venous sinus), which led to right renal necrosis
and the death of the child. In this patient the left renal tumour was
massive, occupying the entire abdomen, and had markedly distorted
the right renal vessels. The right renal artery was injured and repaired
intraoperatively, with good flow, but subsequent thrombosis occurred
despite anticoagulation.

The median duration of follow-up was 44 (range 0 - 132) months,
and outcome analysis showed 21 remissions (75.0%), 5 deaths
(17.9%) and 2 LTFU (7.1%). The estimated 5-year overall survival for
Wilms’ tumour was 79.0%.

Non-nephroblastoma renal tumours
There were 10 cases in this group, divided into two groups:
6 congenital mesoblastic nephromas (CMNs) and 4 rhabdoid
tumours of the kidney (RTKs) (40.0%). These tumours were found
in 6 right kidneys and 4 left kidneys.

All the CMNs were localised stage 1. They were treated only
surgically, without chemotherapy or radiotherapy. One child
presented with an adhesive bowel obstruction requiring laparotomy
4 months after the first surgery. After a median follow-up of 63
(range 0 - 114) months, 5 patients were in remission and 1 was LTFU.

Three RTKs were initially metastatic (stage 4) and one was
localised in stage 2. While the stage 2 case benefited from complete
excision of the tumour, the metastatic cases were biopsied. One
child with metastatic disease died soon after diagnosis, and the
other 3 were treated with chemotherapy, without radiotherapy.
The child in stage 2 was in remission after a 146-month follow-up,
while the other 2 patients in stage 4 died from progressive local and
metastatic disease at 2 and 4 months after diagnosis.

Hepatic tumours

The 12 tumours in this group represented in the series were
hepatoblastomas. The median age at diagnosis was 6 (range 0 - 10)
months.

Table 2. INSS stages, management and outcomes of neuroblastic tumours

Management, n Outcome
Surgery
Stage of cases 1 (%) Chemotherapy R B D Radiotherapy = Remission,n Death,n LTFU,n 5y OS, %
Stage 1 9 (30.0) 4 9 0 0 1 9 0 0 100
Stage 2A 2(6.7) 2 0 1 1 0 2 0 0 100
Stage 2B 2(6.7) 2 0 0 2 0 2 0 0 100
Stage 3 5(16.7) 5 0 4 1 0 1 4 0 20.0
Stage 4 8(26.7) 8 3 2 2 1 6 2 0 75.0
Stage 45 4(13.2) 3 2 2 0 0 3 0 1 100
Total 30 (100) 24 14 9 6 2 23 6 1 78.5
INSS = International Neuroblastoma Staging System; R = resection; B = biopsy; D = debulking; LTFU = lost to follow-up; 5y OS = 5-year overall survival.
Table 3. Overview of Wilms’ tumours by COG stages, management and outcomes
Management, n Outcome
Stage of cases 1 (%) Chemotherapy Surgery Radiotherapy Remission, n  Death, n LTFU, n 5y OS, %
Stage 1 16 (57.1) 16 16 2 13 2 1 85.0
Stage 2 2(7.1) 2 2 0 2 0 0 100
Stage 3 4(14.3) 4 1 1 2 1 37.6
Stage 4 2(7.1) 2 1 1 1 0 50.0
Stage 5 4 (14.4) 4 0 4 0 0 100
Total 28 (100) 28 28 4 21 5 2 79.0

COG = Children’s Oncology Group; LTFU = lost to follow-up; 5y OS = 5-year overall survival.
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Cases were classified according to the post-surgical COG
system.?”) Table 4 shows the stage, management and outcomes
of patients with hepatoblastoma. Of the patients in stage 1, 2 had
Beckwith-Wiedemann syndrome, one of whom also had bilateral
nephroblastomatosis, omphalocele and right hemihypertrophy. He
died before chemotherapy was initiated. Of the 2 patients in stage
4, one also did not have time to have chemotherapy, as he died soon
after the surgical biopsy. All the patients had alpha-fetoprotein (AFP)
levels well above the age standard.

With the exception of 2 children, the one with Beckwith-Wiede-
mann syndrome and the one with metastatic disease, who died soon
after diagnosis, all other patients had neoadjuvant chemotherapy and
tumour resection surgery. The patient with Beckwith-Wiedemann
syndrome presented with hepatoblastoma in all liver segments,
which, together with bilateral nephroblastomatosis, did not allow
liver transplantation. As per protocol, no patients had radiotherapy.
There were no notable surgical complications.

The median follow-up was 15 (range 0 - 149) months, and outcome
analysis showed 10 remissions (83.3%) and 2 deaths (16.7%). The
estimated 5-year overall survival was 81.5%.

Soft-tissue sarcomas

There were 25 patients with soft-tissue sarcomas. Of these, 7 (28.0%)
were rhabdomyosarcomas (RMSs) and 18 (72.0%) were non-RMS
soft-tissue sarcomas (NRSTSs). The median age at diagnosis was 4
(range 0 - 12) months. Separating RMSs and NRSTSs, the median
age at presentation was 4 (0 - 12) months for RMSs and 4 (0 - 11)
months for NRSTSs.

Rhabdomyosarcomas

Of the 7 RMSs, 4 (57.1%) were embryonic, 2 (28.6%) were alveolar
and 1 (14.3%) was botryoid. The most frequent anatomical site
was the head, with 6 cases. The other site was the bladder. None of
the children had metastatic disease at presentation. Table 5 shows
the pre-treatment stage, management and outcomes of patients
with RMS. The TNM classification®! was 5 (71.4%) stage 1 and

2 (28.6%) stage 3. The 2 stage 3 tumours measured >5 cm. One
was located in the bladder and the other was parameningeal, both
of which are unfavourable locations. All the children received
neoadjuvant chemotherapy and surgery (3 biopsies, 3 excisions and
1 debulking), while only 4 received radiotherapy. There were no
notable complications. The median duration of follow-up was 59
(range 5 - 170) months, and outcome analysis showed 4 remissions
(57.1%), 2 deaths (28.6%) and 1 recurrence (14.3%). Regarding
the causes of the 2 deaths, the patient with stage 3 disease showed
progression on treatment and the patient with stage 1 disease showed
progression on metronomic treatment for relapse. For the 7 patients
with RMSs, the estimated 5-year overall survival was 62.5%.

Non-RMS soft-tissue sarcomas

Of the 18 NRSTSs, 8 (44.4%) were infantile fibrosacromas, 4 (22.2%)
were extrarenal rhabdoid tumours, 4 (22.2%) were epithelioid
haemangioendotheliomas, 1 (5.6%) was a giant cell fibroblastoma
(classified intermediate risk on histology), and 1 (5.6%) was a
fibrohistiocytic tumour (also intermediate histology). Table 6 shows
the stage, management and outcomes of patients with NRSTSs. The
TNM classification?! was 9 (50.0%) stage 1, 5 (27.8%) stage 2, no
stage 3 and 4 (22.2%) stage 4. All the patients with stage 4 disease
had extrarenal rhabdoid tumours. Twelve children were treated
with chemotherapy and surgery, 2 received only chemotherapy
and 4 received only surgery. None of the patients had radiotherapy.
The notable complication in this group was section of the left
facial nerve during surgical excision. The median follow-up was 32
(range 1 - 126) months, and outcome analysis showed 12 (66.7%)
remissions and 6 (33.3%) deaths, including all 4 of the patients
with rhabdoid tumours. For NRSTSs, the estimated 5-year overall
survival was 54.2%.

Germ cell tumours and gonadal tumours

There were 17 patients with germ cell tumours and gonadal tumours,
which were divided into three groups: 13 malignant extracranial and
extragonadal germ cell tumours (MEEGCTs) (76.5%), 3 malignant

Table 4. Overview of hepatoblastomas by post-surgical COG stages, management and outcome

Management, n Outcome
Surgery
Stage of cases n (%) Chemotherapy R B D  Radiotherapy  Remission,n Death,n LTFU,n 5y OS, %
Stage 1 9 (75.0) 8 8 0 1 0 8 1 0 87.6
Stage 2 0 0 0 0 0 0 0 0 0 =
Stage 3 1(8.3) 1 1 0 0 0 1 0 0 100
Stage 4 2 (16.7) 1 1 1 0 0 1 1 0 50
Total 12 (100) 10 10 1 1 0 10 2 0 81.5
COG = Children’s Oncology Group; R = resection; B = biopsy; D = debulking; LTFU = lost to follow-up; 5y OS = 5-year overall survival.
Table 5. Overview of rhabdomyosarcomas by TNM classification, management and outcome
Management, n Outcome

Surgery
Stage of cases n (%) Chemotherapy R B D Radiotherapy Remission,n Death,n Recurrence,n 5y OS, %
Stage 1 5(71.4) 5 3 2 0 3 3 1 74.9
Stage 2 0 0 0 0 0 0 0 0 0 =
Stage 3 2 (28.6) 2 0 1 1 1 1 1 0 50.0
Stage 4 0 0 0 0 0 0 0 0 0 -
Total 7 (100) 7 3 3 1 4 4 2 1 62.5

R = resection; B = biopsy; D = debulking; 5y OS = 5-year overall survival.
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gonadal germ cell tumours (17.6%), and 1 sex cord stromal tumour
(5.9%). The median age at diagnosis was 2 (range 0 - 10) months.

Malignant extracranial and extragonadal germ cell tumours

Of the 13 MEEGCTs, 11 (84.6%) were immature teratomas
and 2 (15.4%) yolk sac tumours (YSTs), both of which were
sacrococcygeal tumours. The immature teratomas were localised
as follows: 3 in the neck, 2 sacrococcygeal, 1 on the face, 1 sub-
mental, 1 mediastinal, 1 retroperitoneal, 1 on the vulva (right lip)
and 1 on the palate — this patient also had a bilateral cleft palate.
The other children did not have an associated syndrome. Owing
to the retrospective collection of data, staging of these tumours
could not be done accurately. However, only 1 of the 13 tumours
was metastatic, one of the YSTs. AFP was above the age standard
in 10 children (76.9%) and within the standard in the other 3
(23.1%). Table 7 shows the histology, management and outcomes
of patients with MEEGCTs. All the patients had surgical resection
of the tumour and 5 had chemotherapy (n=2 YSTs and n=3
immature teratomas). The 3 patients with immature teratomas
had neoadjuvant chemotherapy for three different reasons: a large
neck mass with airway obstruction, an abdominal mass initially too
large to resect, and patient unstable with poor overall condition.
No radiotherapy was given. In terms of complications, 2 patients
had bilateral vocal cord paralysis after surgery, which required
tracheostomy. One of the children with vocal cord paralysis had a
tumour in the neck and the other had a mediastinal tumour. The
latter also had a chylothorax. The median duration of follow-up
was 14 (range 0 - 105) months, and outcome analysis showed
10 remissions (76.9%), 2 deaths (15.4%) and 1 LTFU (7.7%), with
an estimated 5-year overall survival of 79.5%.

Malignant gonadal germ cell tumours and sex cord stromal
tumours

The 4 malignant gonadal tumours involved 2 left testicles and
2 ovaries, 1 right and 1 left. Both testicular tumours were YST
stage 1%) with increased AFP. The ovarian tumours were also
stage 1,*!and were a choriocarcinoma and a juvenile granulosa cell
tumour. Tumour marker measurement were absent in both cases.
None of the patients was syndromic. Table 8 shows the histology,

management and outcomes of these patients. All 4 children were
treated with surgery only, with no chemotherapy or radiotherapy.
No notable complications were described. The 2 children with
ovarian tumours were LTFU. The 2 children with testicular YSTs were
in remission after 39 and 63 months of follow-up.

Lines (Fig. 4)

Of the 122 patients, 39 (32.0%) had surgical placement of an
indwelling line for medication, 52 (42.6%) did not, and 31 (25.4%)
were unknown. Of the 39 lines, 22 (56.4%) were chemoports,
8 (20.5%) tunnelled lines, 3 (7.7%) central venous catheters (CVCs)
and 6 (15.4%) unknown lines. Of these lines, 19 (48.7%) had
a complication that led to removal: 12 infections (63.1%) and
7 dysfunctions (36.8%). These complications involved 9 chemoports
(n=6 infections and n=3 blockages), 6 tunnelled lines (n=3 infections,
n=2 dislodgements and n=1 fracture), 2 CVCs (n=2 infections) and
2 unknown lines (n=1 infection and n=1 dislodgement).

Key points of results

Overall, of the 122 cases analysed, 119 patients (97.5%) had surgery,
91 (74.6%) had chemotherapy and 10 (8.2%) had radiotherapy.
Of the 3 patients who did not have surgery, 1 had a cervical
neuroblastoma and died of sepsis before surgery. The other 2 had
epithelioid haemangioendotheliomas of the liver that were treated
with chemotherapy alone. There was a total of 13 notable surgical
complications, i.e. a complication rate of 10.9%. According to the
Clavien-Dindo classification,'® they are distributed as follows:
4 grade 2, 8 grade 3b and 1 grade 5. The median duration of follow-up
was 46 (range 0 - 170) months, with a remission rate of 72.1%
(n=88 cases), mortality of 21.5% (n=26 cases) and LTFU of 6.6%
(n=8 cases). The estimated 5-year overall survival was 74.6%.

Discussion

The distribution of tumours by gender was almost equal (male/
female ratio 1.03:1), whereas when compared with data for children
of all ages, there was a male predominance (1.2:1).!'*/ However,
Vasilatou-Kosmidis'** described an annual incidence of cancer in
infants that was slightly higher in girls than in boys for all tumour
categories. We found this female predominance only for soft-tissue

Table 6. Overview of non-rhabdomyosarcoma soft-tissue sarcomas by TNM classification, management and outcome

Management, n Outcome
Surgery
Stage of cases 1 (%) Chemotherapy R B D Radiotherapy Remission,n Death,n Recurrence,n 5y OS, %
Stage 1 9 (50.0) 6 4 3 0 0 8 1 0 88.9
Stage 2 5(27.8) 5 2 2 1 0 4 1 0 66.7
Stage 3 0 0 0 0 0 0 0 0 0 -
Stage 4 4(22.2) 3 0 4 0 0 0 4 0 0
Total 18 (100) 14 6 9 1 0 12 6 0 54.2
R = resection; B = biopsy; D = debulking; 5y OS = 5-year overall survival.
Table 7. Overview of malignant extracranial and extragonadal germ cell tumours by histology, management and outcome
Management, n Outcome
Histology n (%) Chemotherapy Surgery Radiotherapy Remission,n  Death,n  LTFU,n 5y OS, %
Immature teratoma 11 (84.6) 3 11 0 8 2 1 74.1
Yolk sac tumour 2 (15.4) 2 2 0 2 0 0 100
Total 13 (100) 5 13 0 10 2 1 79.5

LTFU = lost to follow-up; 5y OS = 5-year overall survival.
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Table 8. Overview of malignant gonadal tumours by histology, management and outcome

Management, n Outcome
Histology n (%) Chemotherapy Surgery Radiotherapy Remission,n Death,n LTFU,n 5y OS, %
Yolk sac tumour 2 (50.0) 0 2 0 2 0 0 100
Choriocarcinoma 1(25.0) 0 1 0 0 0 1 -
Juvenile granulosa cell 1 (25.0) 0 1 0 0 0 1 -
Total 4 (100) 0 4 0 2 0 2 -

LTFU = lost to follow-up; 5y OS = 5-year overall survival. The estimated 5-year overall survival for all germ cell tumours and gonadal tumours was 82.1%.

sarcomas and germ cell tumours, while
males presented with hepatoblastoma more
frequently than females.

In terms of incidence, most publications
on this age group place neuroblastoma first,
followed by renal tumours, with regional
differences between germ cell tumours, soft-
tissue sarcomas and liver tumours.[>%142
However, in a large series of infantile solid
tumours by Jin et al.® published in 2020,
grouping 6 Beijing centres, hepatoblastomas
largely more represented than
nephroblastomas. This would be explained
by recruitment bias, as described by the
authors.?”! On the contrary, in our series,
renal tumours are in first position, followed
by neuroblastic tumours, then soft-tissue
sarcomas, germ cell tumours, and finally
liver tumours. This finding is consistent
with the results of the report by Erdmann et
al?! on the incidence of childhood cancer
in SA, except for liver tumours, which
precede germ cell tumours. The position
of neuroblastoma in second place behind
renal tumours in terms of incidence in these

were

results, in all paediatric age groups including
children aged <1 year, may be specific to SA.
It is also interesting to note that in the study
by Schickerling and Mackinnon,” over a
25-year period at Chris Hani Baragwanath
Academic Hospital, SA, and including
only children aged <3 months, the order
of incidence was also different, with soft-
tissue sarcoma at the forefront of malignant
tumours, followed by neuroblastoma.
However, if the CMNs are included, which
they classified as benign tumours, the renal
tumours come before the neuroblastomas,
which also corresponds with our findings.
When we calculated the estimated 5-year
overall survival from our results, survival
rates in our cohort are comparable with the
literature, in particular with the study by
Alfaar et al.”) on SEER databases (Table 9).
As seen in Table 9, SEER databases do
not give 5-year overall survival for hepatic
tumours. However, Kaatsch!™ reported a 56%
survival rate at 5 years for 0 - 14-year-olds
and Jin et al.? a rate of 83.8%. With regard
to RMSs, survival was better in our cohort
compared with the SEER database, which

Table 9. Comparison between the estimated 5-year OS in the present study and

5-year OS in SEER databases!”!

Present study, % SEER databases, %

Neuroblastic tumours 78.5 76.8
Nephroblastomas 79.0 87.9
Hepatic tumours 81.5 =

Rhabdomyosarcomas 62.5 36.3
NRSTSs 54.2 76.0
GCT&GTs 82.1 84.0
All groups 74.6 71.2

OS = overall survival; NRSTSs = non-rhabdomyosarcoma soft-tissue sarcomas; GCT&GTs = germ cell tumours and gonadal

tumours.

n=39 (32.0%)

Total cases,
N=122

Unknown,
n=31(25.4%)

No lines,
n=52 (42.6%)

Lines,

Chemoports,
n=22 (56.4%)

Tunnelled lines,
n=8 (20.5%)

Unknown lines,
n=6 (15.4%)

Complications n=9 (40.9%) n=6 (75.0%)

n=2(55.7%) n=2(33.3%)

Fig. 4. Indwelling lines, types and complications. (CVC = central venous catheter.)

could be explained by our small number
of cases and the fact that the majority were
in stage 1. However, it is interesting to note
that the 5-year survival rate of 62.5% in our
infant cohort corresponds with the 5-year
survival rate of all children with RMS in our
institution, which is 58.7% according to the
study by Hendricks et al.®®! Our low 5-year
survival rate for NRSTSs can be explained
by the 4 cases of extrarenal rhabdoid tumour,
for which the mortality rate was 100%. The
prognosis of patients with rhabdoid, renal or
extrarenal tumours is very poor, with only 1
of our 8 patients achieving remission. The
5-year overall survival for our entire cohort
of 74.6% corresponds with the 5-year overall
survival of the SEER database for patients
with solid tumours.

Surgery plays a very important role in the
management of solid tumours in children. Of
our cohort, 97.5% had a surgical procedure in
the form of resection, debulking or a biopsy,
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in accordance with the guidelines for the
management of solid tumours in children.
Whether for neuroblastic tumours,®! renal
tumours,"”  liver tumours,* soft-tissue
tumours®" or germ cell tumours and gonadal
tumours,® surgery has a well-established
place in the management of these children.

A surgical complication rate of 10.9%
corresponds with the literature. The review
by Warmann et al.*? describes rates ranging
from 8% to 40%, depending on the type of
tumour. Our rate of 10.9% is possibly a little
underestimated, as grade 1 complications
(defined as any deviation from the normal
postoperative course without the need for
pharmacological treatment or surgical,
endoscopic and radiological interventions)
are not always traceable in medical records.
However, in view of the benign nature of these
grade 1 complications, it can be assumed that
their impact on the child’s further treatment
is not significant.



All 10 radiotherapies were performed according to the respective
management protocols for each tumour type, i.e. 2 neuroblastomas,
4 nephroblastomas and 4 RMSs. Specifically, the need for radiotherapy
in 1 patient with stage 1 neuroblastoma was due to tumour relapse.

Concerning the central lines, analysis of the results is limited
because information was missing or unreliable in a quarter of
the cases. However, it can be observed that while the proportion
of patients with a percutaneous central line is low (32.0%), the
complication rate of almost 50% suggests that more formal long-
term lines should be placed. With complications affecting 75.0% of
tunnelled lines, it would also appear that these are inappropriate in
such young oncology patients. Our complication rate for chemoports,
while being the lowest of all types of lines at 40.9%, is still far too
high when compared with the systematic review by Ullman et al.,’*!
which concluded that the complication rate in oncology patients was
15.2% for chemoports and 31.1% for tunnelled lines. Our high rates
of complications have led to more appropriate device procurement,
institution of bundles of care related to line sepsis, and more frequent
use of chemoports as opposed to externally exposed lines.

Study limitations

This descriptive analysis has the limitation expected of a retrospective
study, i.e. the 10% of files with incomplete data that excluded them
de facto from the analysis. In addition, a description of the type
of chemotherapy used in each case was not possible owing to the
heterogeneity of the data, nor was a more precise description of
radiotherapy, although the children were treated according to the
COG or International Society of Paediatric Oncology protocols for
each situation.

Conclusion

Neonatal and infantile tumours are rare, so the literature describing
these cases is not very extensive. This descriptive analysis of a
relatively large number of cases from a single centre provides
additional data to integrate with the existing information. It is
important to note that a paediatric hospital located in a middle-
income country can achieve results similar to those in higher-income
countries when international protocols are applied by a dedicated
multidisciplinary team.
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