PRO & CONS EDITORIAL

Is there a role for intraoperative radiation therapy
in resectable extremity soft tissue sarcoma beyond
external beam radiation therapy?

Interview with Antonino De Paoli' and Claudia Sangalli? by Giacomo G. Baldi®

In favor:

Antonino De Paoli’
Against:

Claudia Sangalli?

Introduction

Surgery with negative margins is the primary and only cu-
rative treatment in localised extremity soft tissue sarcoma
(ESTS). One of the most important concepts in modern
oncology is to focus local treatment not only on achiev-
ing the best local control, but also on the preservation of
functionality and quality of life of patients [1, 2].

Within such approaches, less extensive surgery is often
required in specific anatomical locations, which provides
improved functional outcome, but with the necessity of
additional local treatment modalities to maintain adequate
local control, usually by the use of external beam radia-
tion therapy (EBRT).

However, in some situations, adequate doses of radiother-
apy (RT) cannot be applied without severe side effects to
the surrounding normal tissue, and in such situations, the
application of a single dose of intraoperative radiotherapy
(IORT) during the surgical procedure might be beneficial.
The use of an IORT boost would not only result in smaller
postoperative treatment volumes but may also allow the
possibility of excluding organs at risk (major nerves or
skin for ESTS) from the radiation field, which could re-
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duce late toxicities and improve long-term functional out-
come. If applied before postoperative EBRT, an increased
wound complication rate might be avoided. Consequently,
this would combine the advantage of the postoperative ap-
proach with the smaller treatment volumes that, from the
preoperative setting, are known to be beneficial [3, 4].
Nevertheless, this technique has some major limitations.
For example, IORT is available only at a small number of
referral centres and most of the evidence base comes from
rather small retrospective analyses with similarly short
follow-up and patient cohorts that are not homogeneous.
In this interview, two opinion leaders in this field from
two Italian sarcoma referral centres attempt to clarify the
role of IORT beyond EBRT in radically resected ESTS.

1. What do you think about the impact
on critical surgical margins of IORT rather
than EBRT in ESTS? Might it be more
useful than EBRT for local control
in selected cases?

Pro IORT (as part of combined modality treatment)
IORT should be considered as a component of a combined
modality treatment with EBRT (+ chemotherapy) rather
than as an alternative to EBRT in ESTS. IORT is a non-
conventional treatment modality that allows a radiation
dose escalation program at surgery, targeting the high risk
area (critical surgical margins) after tumor resection. This
dose escalation (e.g., boost) may complete the preopera-
tive or postoperative EBRT in the limb-sparing approach
of ESTS, combining conservative surgery and radiation
therapy. Its use as a single modality rather than EBRT
could be considered only in selected patients with recur-
rent disease, previously treated with EBRT, in attempting
a conservative surgical salvage (see below).

Against IORT (pro EBRT plus limb-sparing surgery)

EBRT combined with limb-sparing surgery local control
rates are comparable to those achieved with amputation [5].
The benefit of adding EBRT to limb-sparing surgery has
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been addressed in two randomized trials; both showed that
combined treatment reduced the risk of local recurrence by
20-25% when compared to limb-sparing surgery alone [6, 7].
Thus, the use of adjuvant EBRT maximizes functional and
cancer outcomes without the significant morbidity and cos-
metic deformity of radical surgery [7]. Margin status has
been reported to be the most important prognostic factor for
local control even in patients treated with combined surgery
and radiotherapy. Total escalated doses of radiotherapy that
can be delivered even with the most sophisticated and up-
dated EBRT precision techniques could be limited by the
presence of dose-limiting surrounding organs or structures
in planning the treatment volume [8§].

Intraoperative electron-beam radiation therapy (IOERT) is
considered as a component of treatment; this modality has
the advantage of delivering a high boost dose to deep-seated
sarcoma residues or risk surgical bed areas adjacent to ra-
diosensitive critical organs by mobilizing these structures
temporarily out of the radiation field [9].

The question is that you do not know the margins status
prior to the dose delivery. This may result in overtreatment
or on the other hand lead to inappropriate treatment for both
dose and for volumes.

2. Do you think that there may be a positive
impact on acute and late toxicities,
functional outcome and limb preservation
rates with the use of IORT rather than
EBRT in ESTS?

Single modality IORT not recommended

Only a few experiences of the use of IORT alone rather than
EBRT with conservative surgery in ESTS are available.
These experiences include old, small series of patients, with
poor functional results because of the large treatment vol-
umes and the high single dose required. On the basis of these
experiences, the use of IORT as a single modality rather than
EBRT in ESTS should not be recommended [10].

Against IORT

Currently a preoperative radiation treatment is preferred
in the management of soft tissue sarcoma. In fact preoper-
ative treatment, by reducing treatment volumes and doses,
has led to a reduction in side effects mainly due to lower
exposure to skin and nerve structures.

Moreover I think that IORT could not improve functional
outcome and limb preservation rates.

Besides this, although a randomized study that com-
pared preoperative versus postoperative RT showed no
difference in terms of local recurrence rate [11], there
is some evidence from retrospective studies to suggest
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that the effects of close or positive margins on local re-
lapse may be minimized with preoperative RT [12, 13].
A study from Toronto showed that the use of a radiation
boost (IORT or EBRT) in ESTS following preoperative
RT and resection with positive margins did not enhance
local control [13].

3. In some retrospective series with IORT
there was a slight increase of severe
postoperative wound complications
and infections. Do you think that it may
be a limitation for the improvement
of this technique in the near future?

Pro IORT

I do not think so. In those retrospective series, [IORT was
correctly combined with EBRT and postoperative wound
complications were mainly related to the EBRT component,
in particular when preoperative EBRT was used. One of
the major advantages of IORT is the possibility of exclud-
ing the skin, subcutaneous and muscle-uninvolved tissues
from the radiation field, minimizing the influence on wound
healing. More recently reported experiences with the use of
preoperative EBRT with modern RT techniques show more
favourable results in terms of complications, and IORT
boost remains a very favourable option when critical, posi-
tive or close surgical margins are expected. Preoperative
EBRT and IORT boost should be considered in particular
when reconstructive surgery with flaps is needed, because
of the possibility of sparing the vulnerable reconstruction
and avoiding postoperative EBRT [14].

Against IORT

I think that the use of electron beam or brachytherapy as
an IORT approach does not change the risk of side effects
such as wound complications, neuropathy or skin injury.
The literature reports that patients with more intense acute
side effects experienced long-term side effects more fre-
quently and intensely if treated by IORT [15].

The major risk of side effects has been found in patients
affected by lower extremities soft tissue sarcoma. In my
experience, I don’t think that technological improvement
could decrease the risk of toxicities.

4. Who, if one exists, is the ideal patient
that could be a candidate for IORT rather
than EBRT only?

Pro IORT

In ESTS, IORT should be given in combination with
EBRT rather than as its alternative. IORT as a single RT
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modality could be considered only in selected patients
with recurrent disease, previously treated with EBRT, in
an attempt at conservative surgical salvage.

Against IORT

I would propose IORT alone as an adjuvant approach in
elderly patients. In this way, it is possible to avoid logisti-
cal problems, such as the difficulty of undergoing radia-
tion treatment every day.

5. Despite the lack of prospective
randomized data, do you routinely
use IORT in your referral centre
for selected patients with ESTS?

Pro IORT

Although randomized trials comparing EBRT + IORT
versus EBRT alone are not available, retrospective series
and the more recent pooled analyses report encouraging
results on local control with excellent rates of preserved
limb function [4, 16]. Our institutional approach will likely
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continue to include IORT after preoperative EBRT + che-
motherapy in selected patients for limb-sparing surgery
in ESTS when close or positive margins of resection are
expected.

Against IORT

Because of the lack of pathological data, the risk of com-
plications and because of the good results in terms of
local control with preoperative EBRT with or without
chemotherapy, I would not propose IORT to our patients
in our referral centre.
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