
P
os

te
d

on
A

u
th

or
ea

1
J
u
n

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

10
36

43
.3

97
92

82
4

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Paediatric soft tissue sarcomas in a resource constrain setting:

Grade and stage at presentation and at oncologic intervention are
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Abstract

Aim: To describe the pattern of paediatric soft tissue sarcomas with emphasis on the grade and stage at the first surgical

or medical oncologic intervention. Methods: We retrospectively reviewed all cases of histologically confirmed paediatric Soft

Tissue Sarcomas in the Department of Pathology, University College Hospital (UCH), Ibadan, Nigeria in children age 0-14

years. The study period was January 1991 to December 2016. Information obtained included age, gender, morphology and site

of the tumours. The tumour grade and pathologic/clinical staging of all cases that had surgical biopsy or surgical resection

were also obtained and verified from the clinical records. Tumour grading was carried out using the Fédération Nationale

des Centres de Lutte Contre le Cancer (FNCLCC) Sarcoma group grading system and staging was done using TNM. Results:

One hundred and twelve cases were seen with an almost equal male-to-female ratio and age range from 5 months to 14 years

(median 8.5 years). The peak age group was 5-9 years. Rhabdomyosarcoma was by far the most common histological type

(73.2%). Other types were undifferentiated sarcomas (6.3%), fibrosarcoma (5.4%), Kaposi sarcoma (4.5%), and 2.7% each for

synovial sarcoma, dermatofibrosarcoma protuberans. The common primary sites were the head and neck (including the orbit)

51(45.5%), and the abdominopelvic 27(24.1%) regions. Other sites included the lower limb 13(11.6%), trunk 12(10.7%), upper

limb 6(5.4%). Majority (67.9%) had histologic grade 3 at presentation based on the FNCLCC grading system. About 48.2%

had Stage T2b while 9.8% were stage T2a based on American Joint Committee on Cancer Staging (AJCC) system. Conclusion:

Rhabdomyosarcoma, undifferentiated sarcomas and Kaposi sarcoma are the commonest paediatric malignant soft tissue tumours

in our practice. Majority of our patients present with late stage tumour and with high histologic grade thereby conferring poor

prognosis at presentation/first surgical or medical oncologic intervention.

What’s already known about this topic?

Delayed presentation is usually associated with poor prognosis and stage of presentation of Soft tissue
Sarcomas.

What does this article add?

Majority of patients in our practice setting presents with late stage tumour and with high histologic grade
thereby conferring poor prognosis at presentation/first surgical or medical oncologic intervention.

INTRODUCTION

Soft tissue sarcomas (STS) are a heterogeneous group of tumours with diverse origin and histological
subtypes.1 They are relatively rare tumours and are even rarer in paediatric patients.2 The crude inci-
dence rate for Soft Tissue Sarcoma in children in Ibadan, Nigeria where most of our patients derive from
is 0.56 per 100,000.3 Our practice setting is in a lower middle income environment, and as such general
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treatment of malignancies can be quite challenging. This is pertinent given the aggressiveness, tendency for
recurrence and extensive battery of diagnostic methods needed for exact histologic diagnosis. The cost of
health care is borne wholly by the patients without the support of any health insurance scheme. This is
burdensome to the patient as well as the health system considering all the treatment modalities involved in
managing soft tissue sarcomas. As a result, the best attempt practically at a good outcome in children with
Soft Tissue Sarcoma is usually often at the first surgical excision. This is as a consequence of most patients
defaulting subsequent adjuvant radiation and chemotherapy resulting in the patients being lost to follow
up.4

The management and prognosis of Soft Tissue Sarcomas in children generally, is dependent on a wide surgical
excision with histologically free tumour margins, as well as the pre-requisite grade and size of the respective
tumours at presentation.1,5–7 This study aims to review the factors during the first surgical excision in
our institution (namely tumour grade and size), which affect the long-term prognosis in paediatric patients
histologically diagnosed with Soft Tissue Sarcoma.

METHODS

Study group-

We retrospectively reviewed all cases of histologically confirmed paediatric Soft Tissue Sarcomas in the
Department of Pathology, University College Hospital (UCH), Ibadan, Nigeria. Our study population ranged
in age from 0-14 years. The study spanned twenty six years from January 1991 to December 2016. The tumour
grading and pathologic staging were done on all cases that had surgical biopsy or surgical resection. Cases
that were not histologically confirmed as soft tissue sarcomas were excluded from the study.

Histologic Evaluation (Diagnosis and Grading)

Tumour diagnosis was based on the World Health Organization classification of soft tissue tumours.8 The
tumour grade was assessed using the French Federation of Cancer Centers (Fédération nationale des centres
de lutte contre le cancer; FNCLCC) system.9

Tumour Staging

The tumour staging was based on the 2010 American Joint Committee on Cancer (AJCC) staging, which
incorporates the following: tumor size (T1[?]5 cm, T2>5 cm) and depth (a-superficial, b-deep), nodal in-
volvement (N), distant metastases (M), and histologic grade (G).10

Statistical analysis

The data generated was analyzed using descriptive statistics and presented as frequencies and mean.

Ethical considerations

This study was approved by the joint Institutional review board of the University of Ibadan and University
College Hospital, Ibadan, Nigeria. Also, this study was performed in compliance with the guidelines of the
Helsinki declaration on biomedical research on human subjects. Confidentiality of the identity of the patients
and personal health information was maintained.

RESULTS

Demographic Data

One hundred and twelve cases of paediatric soft tissue sarcomas were seen within the study period comprising
58 (51.8%) males and 54 (48.2%) females. The male-to-female ratio was 1.1:1. Table 1 shows key summary
of findings from the study.

The median age of the study population was 8.5 years with a range of 5 months to 14 years of age. Figure
1 shows the age groups of the population with 5-9 years being the modal age group.

Histologic Tumour types.
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Table 2 shows the histologic types of the tumours seen. The commonest histologic tumour type was Rhab-
domyosarcoma accounting for 73.2% of all tumours while giant cell tumour of soft tissue and alveolar soft part
tumour were the least encountered (0.9% each). Among the 82 cases of rhabdomyosarcomas, the embryonal
variant was predominantly seen 67 (81.7%). Other variants documented were the alveolar 8(9.8%), and pleo-
morphic 4(4.9%) variants, 3(3.7%) cases were classified as rhabdomyosarcoma not otherwise specified (NOS).
The vasoformative sarcomas comprised 5 cases of Kaposi sarcoma and 1 case each of angiosarcoma and hae-
mangiopericytoma. Other types are as classified in Table 2. There was no remarkable gender difference in
the occurrence of the tumour subtypes (Table 2). Males had 4 tumours more than the females.

Tumour location

As shown in Table 2, the commonest tumour location was the head and neck followed by the abdominopelvic
region. Of the 51 head and neck tumours, the orbit was the commonest location with 23 (45.1%). Twenty-four
(88.9%) out of the 27 tumours found in the abdominopelvic region were pelvic in location while the remaining
3 (11.1%) occurred in the abdomen. Rhabdomyosarcoma occurred more in the head and neck (including the
orbit) while the NRSTS occurred more in the extremities. Of the 51 tumours in the head and neck, 34 were
rhabdomyosarcomas and these were predominantly embryonal rhabdomyosarcomas. Twenty out of the 27
abdominopelvic tumours were rhabdomyosarcomas, 18 of these were embryonal rhadomyosarcoma and were
pelvic in location.

Tumour Size.

The tumour size ranged from 1 – 17cm with a mean of 7.04 +-4.62cm. The largest tumour was a dermatofi-
brosarcoma protuberans (DFSP).

Tumour Grade and Stage

Tumour grading was available for 104 tumours. Most of the tumours were of high grade. T2b stage was the
commonest tumour stage followed by T1b stage and over half of the tumours were located in unfavorable
sites (Table 1). No lymph node involvement or distant metastasis was observed.

DISCUSSION

Soft tissue sarcomas (STS) in children are rare tumours, approximately 1000 cases are diagnosed annually in
the United States of America.11,12 These tumours are heterogenous in nature and can occur in any part of
the body.13 This study documented 112 paediatric soft tissue sarcomas over a 26 year period, representing
roughly 4.3 cases every year. This result is similar to an earlier reported figure of 4.7 per year from our centre.
This study however differs with Dauda et al. (Jos Nigeria) and Kachanovet al. (Moscow) who reported 8.9
and 6.8 per year respectively in children less than 15 years of age.14–16 This difference can be attributed to
different study intervals. The studies by the afore mentioned authors (Dauda et al. and Kachanovet al. )
each covered a 10-year period compared to this present study. Another reason for this difference may be due
to different disease demographics among different study populations.

Soft tissue sarcomas (STS) are classified broadly into Rhabdomyosarcomas( RMS) and non-
rhabdomyosarcomas (NRMS) otherwise termed non-rhabdomyosarcoma soft tissue sarcomas (NRSTS).1,11

Most studies report rhabdomyosarcoma (RMS) as the commonest paediatric STS similar to this
study2,11,15–17 The predominance of embryonal and alveolar RMS supports the childhood occurrence of
these sarcoma subtypes while the very few pleomorphic RMS supports the rare occurrence of these tu-
mours in children.12,13 Other adult-type STS seen in this study differ somewhat in spectrum from those seen
elsewhere.18 Leiomyosarcoma and liposarcoma reported by Ferrari et al . were not seen in this study.18 Also,
Ferrari et al. reported synovial sarcoma as the commonest NRSTS tumours, accounting for 34% of their
cases contrary to vascular sarcomas seen in this study as the commonest NRSTS.18 Other researchers have
documented other sarcoma subtypes as being the commonest among the NRSTS supporting the heterogene-
ity of these tumours.1 Occurrence of these NRSTS in the paediatric age suggests similar yet to-be identified
etiologic factors.
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No difference in tumour occurrence was seen between male and female gender in this study suggesting a
common pathogenetic pathway. Studies have suggested genetic alterations such as Li Fraumeni syndrome
and exposures to radiation as possible causes of RMS while the causes and risk factors for NRSTS are not
known.11 The modal age in our study differs from those of Dauda et al. in Nigeria and Kachanov et al. in
Moscow which documented older age groups.15,16 This difference is due to the differences in distribution of
tumour subtypes across the age groups in these studies. In the study by Kachanov et al . RMS constituted
23% of tumours in the age group 10-14 years while the NRSTS tumours were predominant in this age group
although RMS accounted for 54.4% of all the STS.16 Likewise, alveolar RMS and Embryonal RMS occurred
with higher frequency in the age group 12-15 years in the study by Dauda et al , compared to the 5-9 years
seen in this present study.15

Anatomic location for STS varies in different studies. We documented head and neck as the commonest
location. This is in contrast to Daudaet al . whose study reported extremities as the commonest location.15

This may suggest different pathogenesis. For example, embryonic cell arrest during migration in caudal-
cephalad direction with malignant transformation may explain the higher frequency of embryonal and alveolar
rhabdomyosarcoma in such regions.

The known prognostic factors for STS we studied include tumour size, grade and stage, histological subtype
and location. Ferrari et al . found among NRSTS, increasing tumour depth and size to be more strongly
predictive of survival among children compared to their adult counterparts.18 Deep tumours and tumour size
greater than 5cm were associated with poorer survival while tumours of the head and neck showed better
survival.18 Tumour size not only determines tumour burden but also surgical resection as a modality of
treatment and this factor affects tumour recurrence.12 Rhabdomyosarcomas are by their nature high grade
tumours although very chemo- and radiosensitive.13 Overall, most STS in this study were of high grade
status. The mean tumour size of 7.4cm, higher frequency of grade 3 tumours and tumour stage suggests
worse prognosis for tumours seen in our practice environment. On the other hand, the higher frequency
of head and neck location of STS might suggest a favourable prognosis in addition to the predictability of
response to therapy if offered to these patients.12 Patients with deep tumours or tumour size >5cm may
therefore need to be treated with multimodal approach.19

Absence of follow up data in this study has made it difficult to examine the effects the poorer clinicopatho-
logical parameters with patient overall survival. Prospective studies should incorporate data on adjuvant
therapies and survival as these may suggest additional biological behaviours of tumours in our environment.

Conclusion

Rhabdomyosarcoma, undifferentiated sarcomas and Kaposi sarcoma are the commonest paediatric malig-
nant soft tissue tumours in our centre. Majority of our patients present with late stage tumour and with
high histologic grade thereby conferring poor prognosis at presentation/first surgical or medical oncologic
intervention.
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Table 1: Profile of cases of soft tissue sarcoma with respect to gender, location, histologic
subtypes, grade and stage

Variable Frequency Percentage

Gender (n=112) Male Female 58 54 51.8 48.2
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Variable Frequency Percentage

Location(n=109) Abdominopelvic Trunk Head and neck (including orbit) Lower limb Upper limb Not documented 27 12 51 13 6 3 24.1 10.7 45.5 11.6 5.4 2.7
Histologic subtype (n=112) Rhabdomyosarcoma Vasoformative sarcoma Synovial sarcoma MPNST DFSP Fibrosarcoma Giant Cell Tumour of Soft Tissue Alveolar Soft Part Sarcoma Undifferentiated Sarcoma 82 7 3 2 3 6 1 1 7 73.2 6.3 2.7 1.8 2.7 5.4 0.9 0.9 6.3
Tumour grade Grade 1 Grade 2 Grade 3 Unknown 7 21 76 8 6.3 18.8 67.9 7.1
pT Stage T1a T1b T2a T2b Not documented 6 28 11 54 13 5.4 25 9.8 48.2 11.6
Anatomic site stage Favorable site Unfavorable Not documented 49 58 5 43.8 51.8 4.5

Table 2: Occurrence of the tumour subtypes according to gender.

Histologic subtype Male Female

Rhabdomyosarcoma (n = 82) 41 41
Vasoformative sarcoma(n = 7) 4 3
Fibrosarcoma (n = 6) 4 2
Synovial sarcoma (n = 3) 1 2
MPNST (n = 2) 0 2
DFSP (n = 3) 2 1
Giant cell Tumour of soft tissue (n = 1) 0 1
Alveolar soft part sarcoma (n =1) 1 0
Undifferentiated pleomorphic sarcoma (n = 7) 4 3

Figure Legend

Figure 1: Chart showing the age distribution of the patients.
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