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Abstract: Analysis was done to the clinical characteristics and outcome of children with infantile Fibrosarcoma (IFS) who
were treated at Children’s Cancer Hospital Egypt (CCHE). A Retrospective chart review of all pathologically confirmed IFS
patients treated at CCHE from July 2011 till December 2016. Detailed demographic, pathological, and clinical data of 27 IFS
patients were collected, analyzed and correlated with treatment outcome and survival. We enrolled 27 patients with a median
age 0.23 years (range 0.03-3.8), 54% were females. Extremities were the commonest primary site (59.3%), followed by head
and neck (22.2%). The tumor size was >5cm in 18 patients, <Scm in six and undetermined in three. It was resectable without
preoperative chemotherapy in three patients. Twenty one received preoperative VAC (Vincristine, Actinomycin-D and
Cyclophosphamide) of those nine cases received second line Ifosphamide and Adriamycin to improve respectability. Overall
survival of the whole group of patients was 82.3%. We need to increase sample size and to get facility for proper diagnosis by
genetic analysis in such difficult cases for better pathological diagnosis
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This tumor arises from mesenchymal cells and composed
of malignant fibroblasts within a collagen background.[8]

Congenital Infantile fibrosarcoma (CIFS) is the most common
non-rhabdomyosarcoma soft tissue tumor with an incidence of
24.5% of all soft tissue sarcomas seen in the first year of life [2].
It can be present at birth or can develop during the first 5 years,

1. Introduction

Soft tissue sarcomas account for 7.4% of all malignancies
younger than 20 years of age [1]. Infantile fibrosarcoma also
called Congenital Fibrosarcoma, Desmoplastic Fibrosarcoma
of Infancy or Fibrosarcoma of Soft Tissue — Infant [34]
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particularly in infants and toddlers younger than 2 years; 80% of
cases are diagnosed during the first year of life [3-5].
Approximately 40% of CIFs are diagnosed in infants younger
than 3 months of age and most commonly presents as a non-
tender, poorly circumscribed mass varying in size and
consistency [6, 7]. CIFS in a newborn period is a rare morbidity
[9]. Compared with the adult form of fibrosarcoma, IFS is
characterized by a lower incidence of metastasis (<10%), a
higher probability of long-term survival (90% at 5 years), and
greater chemosensitivity [7-10].

Most cases share the distinctive feature of the specific
translocation t (12; 15) leading to the gene fusion ETV6-
NTRK3.

The extremities, particularly the distal segments, are most
often involved; 70% of the reported cases occur at this site,
followed by the head and neck and then the trunk [11, 12].
The tumor tends to grow rapidly, and the initial clinical
diagnosis is often erroneous [12].

In contrast to adult fibrosarcomas, the infantile form is
considered as a low-grade malignant tumor with an excellent
prognosis (33). This disease rarely metastasizes (less than
10%) and has a good prognosis with survival rate is
approximately 80%-90% [34]

Standard treatment of IF has been primarily surgical, with
wide local excision encompassing histologically free margins
being the goal without additional radiation or chemotherapy
(11, 12). Recent reports suggest that chemotherapy has a
beneficial role in the management of initial unresectable IF
and in reducing the need for extensive surgery or amputation
[13-18].

Surgical excision has been the mainstay of treatment over
the last few decades, but a few patients receive additional
chemotherapy or radiotherapy [3, 7] Primary excision can
entail a radical and even mutilating procedure that results in
high morbidity. Recent studies have continued to advocate
surgery and have added chemotherapy and radiotherapy in
select conditions [3, 20]. Loh et al. [21] reviewed 11 patients
with TFS and concluded that initial chemotherapy combined
with surgery is a successful treatment. A recent multi-

institutional European study concluded that conservative
surgery is the mainstay of treatment, and alkylating agent and
Anthracycline-free first-line chemotherapy should be used to
treat unresectable tumors [2]).

2. Patients and Methods

A retrospective review to patients charts included all newly
diagnosed patients with a diagnosis of infantile fibrosarcoma
presented to the Children Cancer Hospital Egypt (CCHE
57357), from July 2007 to December 2016.

Investigations at Diagnosis

All studied patients had complete physical examination,
initial routine lab and Assessment of the extent of the primary
tumor was done by computed tomography (CT) scan and/or
magnetic resonance imaging (MRI). Metastasis was excluded
by CT scan of the chest, bone scan with or without PET scan.
Pathologic review of representative tissue slides was done for
all patients enrolled in the study.

Pathology of Infantile Fibrosarcoma

Gross Findings

The tumors vary in size from few centimeters to large
mass. Some patients may present with huge mass with skin
ulceration. Most tumors are poorly circumscribed, fusiform,
or disk-shaped. Cut section is grey-white or pale pink with or
without central necrosis. Other tumors may showed myxoid,
cystic or hemorrhagic changes.

Microscopic Findings

Most tumors are composed of sheets of solidly packed,
spindle-shaped cells that are uniform in appearance and
arranged in bundles, imparting a herringbone appearance.
The cells show little nuclear pleomorphism and frequent
mitoses. Some tumors may have abundant collagen. Bizarre
and multinucleated giant cells are rare. Scattered chronic
inflammatory cells are common. Hemangiopericytoma-like
pattern may be prominent.

Immunohistochemical Findings

Positive reaction: vimentin, smooth muscle actin (variable),
h-caldesmon (variable).

Drug Age Dose
2 3 years 15 me'm’x | (maximun dose 2 mg) IV push
v Vincristine 2 | year and < 3 years 0.05 meke x 1 (maximmm dose 2 mg) IV push
< 1 year 0.025 me'ke x | (meacimum dose 2 mg) IV push
1 ; =1 year 0.045 mpks {marimum dose 15 me) IVX 1
A Dactmunyjein <1 year [
A - 2 3 years 1200 mg/m! TV X 1
€ Cyclophnsphamiide <3 years Wbz VX1

MESNA and finids will be used with Cyclophosphamide.

cyclophosphamide dose is 3L/ m* over 24 hours.

MESNA: The recormmended total daily MESHA dose is equal to 100% of the daily cyclophosphamide dose and is administered at 0, 3, 6, and 9 hours zfter cyclophosphamide start.
Fhuids: Suggested bydration prior to cyclophosphamide dose is 200 mL/m* hour. Urine specific zravity shonld be < 1.010 before cyclophosphamide is bagun . Suzgested hydradon after

If there is an age change dwng weatment, use the new appropriate age dosing in the next cycle.

Dose modification for bematological toxicity:

v cycles may begin when the ANC = 750/pL and platelets = 75,000/uL after nadir and hepatic function is as follows:
- Total bilimbin = 1.5 x upper limit of normsl for age AND - SGPT (ALT) = 2.5 x upper limit of norms] for age

I ANC = 750/l and platelers = 75,000; postpone the dose for one week, if criteria are met, give full dose.
If ANC = 750/uL and platelets = 73,000; for more than one week. wat till the criteria met and zive the dose with 25% dose reduction except (Vincrisune) and m te next
chemaotherapy course reducaon to 25% if critena not met more than one week. if tolerated zive full dosz in subsequent cycles. (for repeated delay consider G5CF)

Figure 1. VAC protocol of chemotherapy.

I —Ifosfamide 3 g/m*dose IV on Days 1, 2, 3 (9 g/m%/cycle) with mesna.

D —Doxorubicin 37.5 mg/m*dose IV on Days 1, 2 (75 mg/m%cycle, max total dose 150 mg/cycle)

Mesna and IV fluids are taken according CCHE guidelines
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Negative reaction: myogenin, CD99, synaptophysin

Cytogenetic and Molecular Genetic Findings

Most tumors have chromosomal translocation t (12; 15)
(p13; q25), which result in fusion of the ETV6 gene on
chromosome 12 with the neurotrophin-3 receptor NTRK3
gene on chromosome 15. This translocation can be detected by
RT-PCR or FISH, yet both are not available. But we working
to get it for future application to infantile fibrosarcoma cases

Management

All patients were assessed initially for the possibility of
primary surgical excision, but those who were clearly
unresectable on imaging at diagnosis, they started
neoadjuvant chemotherapy. The standard chemotherapy
regimen was VAC. On failure to achieve resectability by
VAC they received Ifosfamide /Adriamycin as second line.

3. Statistical Analysis

Data obtained were summarized as Mean + SD (standard
deviation) and per-centages. Event-free survival (EFS) was
defined as the period from the date of diagnosis until
evidence of an event (progressive disease, relapse, or death)
or last contact, whichever occurred first. Overall OS time
was defined as the period from the date of diagnosis until
death or last contact, whichever occurred first.

Correlations between different demographic factors of
infantile fibrosarcoma were done using Chi-square test or Fisher
exact. P-values less than 0.05 were considered significant.

Treatment response

In patients with measurable disease, response to
chemotherapy was assessed after two cycles of chemotherapy
by assessment of radiologically-identified tumor volume
reduction: i.e. complete response (CR) Z complete
disappearance of visible tumor with no residual disease;
major partial response (PR 2/3)

Z volume response 66€99%; minor PR (<2/3) Z volume
response 34e¢65%; stable disease (SD) 33% reduction in
tumor volume; progressive disease (PD) Z more than 40%
increase in the sum of the volumes of all measurable lesions,
or the appearance of new lesions

4. Results

Newly diagnosed patients with a diagnosis of infantile
fibrosarcoma who presented to the Children Cancer Hospital
Egypt (CCHE 57357), from July 2007 to December 2016
were studied. Twenty seven children were included during
the study period, with a median age 0.23 years (range 0.03—
3.8), and 55.6% were females. Extremities were the
commonest primary site (59.3%). (Patients characteristics of
the whole study cohort are summarized in table 1).

Table 1. Clinical characteristics.

category frequency Percentage Valid percentage
<=1 year 18 66.7 333
> ] year and 9
<5 years 16 59.3 59.3
Extremities 6 222 222
Head & Neck 3 11.1 11.1
PELVIC 2 7.4 7.4
Trunk
LNS: NO 16 59.3 59.3
LNS: N1 9 333 333
LNS: UK 2 7.4 7.4
<5 cms 6 222 222
> 5 cms 18 66.7 66.7
Unknown 3 11.1 11.1
Management

Regarding the first line of treatment: 3 patients did not
receive chemotherapy (the treatment was only surgery)

Twenty four cases had surgery 6 cases had initial surgery
and 18 cases had delayed surgical excision after
chemotherapy

Seventeen cases with positive margins after surgery 13
from them did not relapse, under follow up and in complete
remission.

Twenty one cases received neoadjuvant chemotherapy, 3
cases had chemotherapy post relapse and 3 cases did not
receive chemotherapy.

Fifteen patients received neoadjuvant chemotherapy in the
form of VAC. They were assessed for surgery every 2 cycles
(3 patients received 6 cycles of VAC then surgery, 4 patients
received 4 cycles of VAC then surgery, 4 patients received 3
cycles of VAC then surgery, 3 patients received 2 cycles of
VAC then surgery, 1 patient received 1 cycle of VAC then
shifted to surgery because he developed toxicity from
chemotherapy

4 patients received 4 cycles of VAC then shifted to I/D (1
patient from the 3 had no surgery), 3 patients received 2
cycles of VAC then shifted to I/D protocol, 1 patient received
1 cycle of VAC then 6 cycles of I/D Six cases received
radiotherapy only one case received postoperative
radiotherapy due to postoperative residual and 5 cases had
postoperative radiotherapy after resurgery and adjuvant
chemotherapy.

Table 2. Management of infantile fibrosarcoma patients.

category frequency Percentage Valid percentage
Female 15 55.6 55.6
male 12 44.4 44.4

category frequency Percentage Valid percentage
Local control

Surgery 18 70.4 70.4
Surgery and rth 6 222 222
None 2 7.4 7.4
Type of surgery

Delayed 21 51.9 51.9
Initial 3 40.3 40.3
Margins

Negative 7 29.6 29.6
Positive 17 63.0 63.0
Chemotherapy

Neoadjuvant 21 71.7 71.7
Chemotherapy 11.1 11.1
Postoperative cth 3 11.1 11.1

None 3
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5. Outcome

For all 27 patients, the 5-year event-free survival was
82.3%, and the 3-year overall survival was 70.4%. Survival
outcomes in relation to different patients’ parameters were
done. Correlation with survival to site of lesion, initial tumor
size, method of local control No recurrence of IFS tumor was
reported in twenty patients. 7 cases relapsed, all relapsed
cases had resurgery followed by radiotherapy in 3 patients of

them received chemotherapy IFOSF /ADR with resurgery
and radiotherapy 4 cases had resurgery followed by
radiotherapy

2 cases received Pazobanib after failing of IFOSF/ADR
and radiotherapy on palliative intent and both showed
progression

Four patients died, 3 patients from disease progression and
one case from toxicity.
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Figure 2. Overall survival (OS): 82.3%.
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Figure 3. Event Free Survival (EFS) AT 5 YEARS: 70.4%.
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Figure 4. 5 years OS% in correlation with age category.
Less than or equal 1 year: 87.7%
From 1 to 5 years: 74.1%
P value: 0.505
Survival Functions
104 ) Primary Site
’ —IExtremities
THead & Meck
PELVIC
F—f —+ .. - - i e Trunk
0.6 —+— Extremities-censored
. t—Head & MNeck-censored
PELVIC-censored
t=Trunk-censored
© —|
R
>
R
'3 L
E
O 0.4
0.2
0.05
T T T T T T
0oon 20.0000 40.0000 60.0000 §0.0000 100.0000

OS CALCULATED
Figure 5. OS IN RELATION TO TUMOR SITE.

3 years OS by site:
Extremities 87.1%
Head and neck 80%
PELVIC 100%
TRUNK 50%

P VALUE: 0.574
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Extremities: 87.5%
Pelvic: 66.7%
Head and neck: 50%
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Figure 6. 3 YEARS EFS according to site of the lesion.
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Figure 7. 3 years OS in relation to initial size of the lesion.
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Figure 9. 3 YEARS OS BY METHOD OF LOCAL CONTROL.

BOTH: 27.8%
SURGERY: 94.7%
P: 0.013
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Figure 10. Only 1 year efs (due to the very small number of the none and both categories).

P VALUE: 0.005
SURGERY: 84.2%
BOTH 16.7%
NONE:’* 100%

6. Discussion

Infantile fibrosarcoma (IFS) is a rare tumor, it is the
commonest soft tissue sarcoma in children less than 1 year of
age. The histologic diagnosis of fibrosarcoma may sometimes
be difficult. In this series, the majority of samples were
analyzed by an expert pathologist to confirm the diagnosis
proposed by the local pathologist. The age of onset, clinical
presentation, and site are suggestive of the diagnosis of IFS,
but other clinical diagnoses may also be suggested in the
context of a rapidly progressive tumor of an extremity in an
infant, such as hemangiomas, hemangiopericytomas, primary
myxoid mesenchymal tumor of infancy, or certain
fibromatoses as found by AC Yan, et al, 2006. IFS is currently
classified as a soft tissue tumor of intermediate malignancy
characterized by a quite specific t (12; 15) (pl3; q25)
translocation coding for an ETV6-NTRK3 gene fusion (23).
We did not manage to do genetic analysis of our cases.
Congenital infantile fibrosarcoma (CIFS) is a rare neoplasm of
infancy that occurs most frequently in the extremities [36].
Surgery is the mainstay of treatment aiming for a conservative
resection. Patients with IFS typically respond well to surgical
resection and chemotherapy and have an overall survival of
~90% [37]. However, IFS may present with locally advanced
disease and surgery maybe mutilating or cause functional
damage (23). In this situation, delayed surgery is advocated.
Amputation or disarticulation used to be indicated when
obtaining negative surgical margins was not possible by a less
aggressive approach [19], but it should be avoided, especially

if the tumor does not involve the neurovascular bundle. The
primary and secondary amputation rates have been reported to
be approximately 50% [24].

In our study, an initial conservative complete resection
was possible in 3 of 27 (11%) patients. This is lower rates
than literature due to late presentation and most of our cases
66.7% presented with tumor size above 5 cm. we tried to
avoid mutilating surgery this like another study Orbach D,
2010 showed a rate of 21% [22].

The outcome for patients who needed only surgery as their
treatment was favorable in our study. All three patients who
had only surgery were alive at the end of the study period in
complete remission. Thirteen cases out of 18 cases with
positive margin alive in CR. This group of patients had a
median age of 2 months (range 10 days to 9 months) at
diagnosis. It has been reported that children whose tumors
are completely resected have a 100% probability of 5-year
survival, but those with residual disease after resection who
receive adjuvant therapy still fare well (5-year survival, 76%)
[22]. It was previously reported that the presence of positive
postsurgical margins is an important prognostic factor [25].
Positive margins were noted in 17 of our patients. Of these,
three patients had recurrence, one patient died of local
recurrence and two patients with local recurrence but alive at
the end of the study. According to our study, a positive
postsurgical margin did not always indicate a poor outcome
and this is in agreement with Lalit et al, 2013 (26). Whether
chemotherapy is an effective treatment for microscopic
positive margins after surgical resection is still not well
defined [21]. In our study, none of the 17 patients with a
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positive margin received adjuvant chemotherapy. Positive
surgical margins after resection following neoadjuvant
chemotherapy may not indicate a poor prognosis [27]. A
recent study concluded that most patients with positive
margins  after resection treated without adjuvant
chemotherapy and those with unresectable tumors treated
with neoadjuvant chemotherapy were long-term survivors
[22] and this in agreement with our study regarding
neoadjuvant chemotherapy but we did not treat patients with
positive margin they were kept under observation.

Neoadjuvant chemotherapy has been advocated in our study
to improve resectability but in other centers they used
neoadjuvant chemotherapy to reduce the risk of both local
recurrence and metastasis [22, 26]. Overall survival was 82%
of our patients this lower than was found by Orbach, 2010 (22)
who stated that The 5- and 10-year overall survival (OS) rates
of his 56 cases were both 89% (range, 76% to 95%). Local
recurrence was observed in 7 of 20 patients in the current study
who had resection followed by chemotherapy with or without
radiotherapy, the role of adjuvant chemotherapy after initial
surgery is less well defined [15, 21, 22, and 25]. Radiation was
administered to only one patient with a macroscopic residual in
the current study and to 5 cases after recurrence. Cecchetto et
al. [3] administered radiotherapy to patients who were 3 years
or older and had microscopic or macroscopic residual tumor.
Radiotherapy is usually not advocated because it has the
potential to impair growth [29].

The probability of local recurrence can be as high as 43%;
this usually occurs within 1 year of previous surgery, but
may occur 5-31 years after the initial resection [7, 9, 30-32]
m this in disagreement with our study, local recurrence was
observed in 7 of 27 (25.9%).

7. Conclusion

It confirmed that the overall prognosis of children with IFS
was generally satisfactory, with an estimated 5 year survival
rate of 82%. These good results were generally achieved with
a conservative approach neoadjuvant chemotherapy is
indicated in cases in which upfront resection is not feasible.
This study shows that most patients with positive margins
after surgery treated without adjuvant chemotherapy and
patients with unresectable tumor treated with neoadjuvant
chemotherapy are long-term survivors. Radiotherapy is
indicated for axial primary sites where complete resection is
not possible. Due to the deleterious effects on infants, we
suggest at present to closely watch them after resection and
institute brachytherapy if needed.
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