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ABSTRACT
» Case Report

In the present study, a case was reported concerning a patient with a bulky

extremity soft tissue sarcoma treated with spatially fractionated Grid therapy

and then followed by standard external beam radiotherapy. Treatment was

*Corresponding authors: performed using a Grid block to deliver 15 Gy in one fraction. There was one
Somayeh Gholami, PhD., week interval break before EBRT treatment with 50 Gy in 25 fractions for the
E-mail: neoadjuvant external beam radiotherapy. The surgery was performed 4
s-gholami@sina.tums.ac.ir weeks after the completion of radiotherapy. The follow-up time was
considered as 24 months. The patient's general condition was good during
this period without the presence of tumor recurrence or grade 3 or 4
treatment-related toxicities. Combining different treatment techniques like
grid therapy is feasible and may improve the outcomes in the management
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of bulky high-grade soft-tissue sarcomas of the extremities.
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INTRODUCTION

The appropriate oncologic managements of
bulky malignant tumors (>8 cm) in the limbs
are challenging, particularly for those
surrounded by different organ at risks, resulting
from the relative radio-resistance of the poorly
vascularized tumors, dose constraints of healthy
organs, and the need for preserving the function
of the affected organ ). Conventional treatment
strategies may not be appropriate as curative
modality in all patients with massive tumors and
those harboring along with some side effects like
functional deficits and impaired quality of life.
Thus, we should try our best to escalate the
efficacy of prescribed radiation doses for these
tumors while protecting healthy surrounding
organs.

The delivery of radiation in the neoadjuvant
regime is one of the proposed methods used for
augmenting the efficacy of radiation. This
technique is able to boost the impact of radiation

following a curative resection with maximal
organ functional preservation (2. Traditionally,
3D conformal radiation therapy was the most
common modality to deliver the appropriate
dose to tumor by shielding the organs at risk
from radiation. However, due to its inherent
limitations, this technique has not been
successful in treatment of the bulky malignant
tumors, even with different time and
fractionation strategies(®> 4. Thus, the local
control of bulky tumors with External Beam
Radiotherapy (EBRT) is still a challenge (). As a
result, it is essential to use a new treatment
technique for management of bulky tumor.
Different studies have confirmed the benefit
of using modern radiotherapy techniques with a
larger  fraction  size (hypo-fractionated
radiotherapy) as simultaneous integrated boost
IMRT, VMAT or SABR/SRS in radio-resistant
tumors (& 68), Another technique, known as
Spatially  Fractionated Grid Radiotherapy
(SFGRT) is also a safe method delivering high
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dose to the site of bulky tumors (>8 cm). SFGRT
is applied by creating a checkerboard pattern
using a multi-leaf collimator (11 or a previously
designed block ®12.13), [n this way, the target is
irradiated with a special pattern of beam along
with a non-homogenous radiation dose. In this
technique, radiation passes through hole-block
patterns of the Grid and is converted to a set of
pencil beam type radiation fields ). Prior
studies have shown that, the combination of
SFGRT and standard external beam irradiation
can improve the local control of bulky and radio
-resistant tumors especially when the EBRT had
low chances of a successful treatment (1. In the
present study, a case was reported concerning a
patient with a bulky extremity soft tissue
sarcomas treated with SFGRT and then followed
by a full course of standard EBRT.

Case presentation

Our patient was a 42 -year -old male with left
posterior thigh mass which had rapid growth in
the past few months. The patient was examined
initially. The tumor was a firm, fixed and bulky
with 22x11x10 cm3 in its largest dimensions.
The skin was too incontinent. The examination
showed negative metastatic activity. The core
needle biopsy specimen of the tumor revealed a
high grade spindle/pleomorphic sarcoma,
consistent with liposarcoma. Since the tumor
was not resectable and had cell adhesion to
surrounding structures, neoadjuvant external
beam radiotherapy combined with SFGRT was
considered along with administration of
concurrent doxorubicin 20 mg/m? weekly/iv/
bolus at the discretion of the attending radiation
oncologist. SFGRT was given at the first day of
chemotherapy and followed the next week by
initiating the EBRT considering a total dose of 50
Gy. The CT simulation and magnetic resonance
imaging were used to identify the GTV as the
target of SFGRT with the volume of 903.10 cm3.
All efforts were made to spare normal tissues
from SFGRT dose. A 3cm proximal -distal margin
and a 1.5 cm radial margin were applied to GTV
to create the CTV. The volume of CTV was equal
to 2165.39 cm3 concerning setup error and
organ motion. An 8 -mm margin at all sides of
CTV was applied to create the PTV with the
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volume of 2702.71 cm3. This PTV was
considered for EBRT treatment planning. There
was no critical organ at risks to be spared but all
efforts were made to shield uninvolved normal
tissues. As shown in figure 1, the patient was
treated and simulated in the supine semi
frog-leg position. CT scan was performed
without contrast and with a slice thickness of 3
mm, through the region of interest from iliac
crest to below the knee. Target volume
delineation and planning were done by Eclipse™
(version 8.8) Treatment Planning System
(figure 2).

Figurel. The supine
semi frog-leg position
for the patient.

Figure 2. Treatment plan and PTV contouring for EBRT.

The Grid block was previously constructed in
our department and its dosimetric
characteristics were verified (1415), Treatment
was performed using a 6 MV photon beam at
SSD=100 cm to deliver 15 Gy dose in one
fraction to the maximum depth (dmax). The Grid
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had an open to closed-block area ratio of 50%.
After this treatment, there was one week
interval break before EBRT treatment with 50
Gy in 25 fractions for the neoadjuvant external
beam radiotherapy. An anterior-posterior and
oblique field arrangements were used combined
with applying 18 and 6 MV photon beams with a
good PTV coverage (95%) and hot spot less than
110%.

The surgery was performed 4 weeks after the
completion of radiotherapy ; the pathology
exam revealed a tumor with a size of 22 cm in
the greatest dimensions ,and distance of lesion
from medial, lateral, proximal, distal, skin and
bone was equal to 1, 0.5, 0.6, 1, 2, and 0.4 cm,
respectively. The residual tumor was of high
grade spindle/pleomorphic sarcoma in a myxoid
background. Tumor necrosis was observed as
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30%, and there were no early post-op wound
complications following the surgery. In addition,
more than 50% of radiological response was
detected from the MRI before the surgery. All
surgical margins were free from tumor. During
radiotherapy and after the surgery, patient was
evaluated weekly for response, side effects, and
overall clinical condition. Patients’ baseline
symptoms were identified based on patients
report included: pain, mass effect, decreased
range of motion after treatment. The follow-up
time was considered as 24 months. The patient's
general condition was good during this period
without the presence of tumor recurrence or
normal tissues complications. Figure 3
illustrates the 3-month post-op status of the
patient after removing the entire tumor with a
successful surgical resection.

3 months after

v
\completion of treatment‘ X

e F -

Figure 3. A bulky extremity soft tissue sarcomas before treatment (left), and 3-month post-op status of patient after a successful
surgical resection (right)

DISCUSSION

In this study, a case was reported concerning
a patient with soft tissue sarcoma treated with
combined SFGRT and conventional EBRT along
with administration of Doxorubicin 20 mg/m?2
per week as an IV bolus; the tumor was bulky
and radio-resistant. A combination of different
treatment strategies have been used in
treatment of patients with bulky tumors (16). For
this case, it seemed that the traditional dose
regimen and treatment technique could not be
beneficial. To achieve successful outcomes, the
results of our treatment were enhanced utilizing
the SFGRT technique newly introduced and
confirmed in several studies (% 12.17),

In this study, a combination of SFGRT based
on Grid block was used in conjunction with
ordinary radiotherapy regimes as proposed in
the study by Mohiuddin et al. 1. In our study,

Int. J. Radiat. Res., Vol. 19 No. 1, January 2021

combination of Grid therapy and conventional
RT led to more than 50% radiological response
and made the tumor resectable with a 30%
necrosis in the surgical specimen. Additionally, a
complete response occurred after the surgery.
In comparison, in studies which have not used a
Grid for treatment of high -grade sarcoma, less
than 1% shrinkage in the tumor volume and
50% pathological treatment response have been
reported Moreover, after Grid therapy, there
was no distance metastatic according to our
examinations. Kaiser et al “”).showed a dramatic
response of bulky soft-tissue tumors as a result
of applying SFGRT as a superior treatment
technique  compared to the ordinary
radiotherapy regimes. Zhang et al (18)
demonstrated the effect of dose fraction in hypo-
fraction Grid therapy, and they mentioned that a
fraction dose of 15 Gy in one fraction could be
utilized in hypo-fractionated Grid therapy. In
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addition, the therapeutic ratio depends on
different factors like dose fraction, tumor
size ,and depth of treatment (18), so according to
our treatment response for this patient, Grid
therapy seems to be an effective and promising
approach as a part of neoadjuvant radiation
therapy for bulky soft-tissue tumors. The results
of the study revealed that, Grid therapy could be
an option for treatment of radio-resistant and
bulky tumors as was shown earlier by Gholami
etal (19.20), [t is recommended to develop a
Treatment Planning System for this technique,
especially for some tumor sites which are near
to the critical volumes like spinal cord. This
approach helps to improve the response of the
surgery and total response of the treatment.
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