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Purpose: Connective vascular diseases (CVD), including scleroderma, are reported to represent
for some researchers a relative contraindication and for others absolute contraindication for
radiotherapy. The purpose of our study is to add four new cases to the existing body of inter-
national literature and to determine whether women with pre-existing scleroderma who have
been surgically treated for early breast cancer could undergo postsurgical radiotherapy without
serious early and late complications.

Patients and methods: From May 1998 to November 2010, we irradiated for early breast
cancer four patients suffering from pre-existing scleroderma; after conservative surgery, we
performed whole breast postoperative radiotherapy of 50.4 Gy total dose to the whole breast
plus a 9 Gy boost to the tumor bed. We reviewed the records of all four patients and evaluated
the early and late reactions using acute radiation morbidity scoring criteria (Radiation Therapy
Oncology Group [RTOG], American College of Radiology, Philadelphia, PA) and late radia-
tion morbidity scoring scheme (European Organisation for Research and Treatment of Cancer
[EORTC], Brussels, Belgium and RTOG).

Results: After a median follow-up of 105 months (range 12—155 months) the early and late
toxicity concerning the skin, the subcutaneous tissues, the lungs, and the heart have been accept-
able and are in full accordance with what have been reported in international literature.
Conclusion: This study matches global experience, which shows that patients with scleroderma
and breast cancer must be discussed by the multidisciplinary tumor board in order for a person-
alized treatment strategy to be formulated. Radiation therapy can be proposed as a postsurgical
therapeutic option in selected cases.
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Introduction
Adjuvant radiotherapy to the breast is of tremendous value in preventing local failure
in women with early-stage breast cancer. Many clinical trials bear this out. They
repeatedly show that adjuvant radiotherapy reduces the likelihood of local recurrence
and allows for higher rates of breast preservation, and also show how adjuvant breast
irradiation should be performed.'* Many studies in which long-term cosmetic outcome
after breast conserving surgery followed by radiotherapy was examined have produced
results ranging from good to excellent with most patients.*!°

High total dose radiation has been shown to lead to acute or delayed and partly
irreversible skin and breast tissue effects (eg, inflammation or pigmentation change,
telangiectasias, fat tissue necrosis, breast tenderness). Also, pulmonary and heart com-
plications can be observed.''? Even morphea, a localized type of scleroderma, can be a
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late complication of breast radiotherapy in non-sclerodermic
patients.'*""* The long-term effects generally become evident
more than 6 months after irradiation.

Moreover, in those rare cases of patients with underlying
solitary collagen vascular disease (CVD, eg, scleroderma)
or mixed CVD, the treatment may result in considerable
fibrosis and retraction of the breast towards the axilla.!
It seems indeed that CVD is associated with an increased
risk of late radiation-induced normal tissue reaction'® and
many papers have been published concerning this issue.'”!
Some of these included very few cases (one or two) while
others reported details of a greater number of subjects but
lacked uniformity in terms of both CVD types and cancer
sites.!®3! The information in these articles is not consistent,
with tolerance reported as being anything from good to very
poor.""3! Of these studies, the largest one (209 cases/16 with
scleroderma) concluded that the decision to perform irradia-
tion on those suffering from scleroderma must be made on a
patient-by-patient basis.?

Material and methods

From May 1998 to November 2010, six patients suffering
from clinically and laboratory diagnosed scleroderma were
operated on for invasive T, N M (five cases) or T, N M,
(in situ — one case) breast cancer. They all underwent conser-
vative surgical excision and were then assessed by the tumor
board for adjuvant treatment. Five of them underwent adju-
vant chemotherapy whereas hormonal anti-estrogen treat-
ment only was chosen for the patient with the in situ lesion.
All patients were candidates for postoperative radiotherapy
but two of them were excluded and underwent secondary
mastectomy — the first one due to multifocal disease con-
firmed by the pathological specimen and the second one due
to a long history of a predisposition towards skin allergies.

In total, four patients were submitted for postoperative
whole breast irradiation with a three-dimensional conformal
technique using two opposite tangential 6 MV photon-
wedged fields plus a supplementary boost to the tumor bed
with a single electron-beam field. All four patients provided
informed consent.

A CT-based three-dimensional treatment plan was for-
mulated for all patients. The treatment plans were produced
using the PLATO®™ and Oncentra Master Plan® (Nucletron
BV, Veenendaal, the Netherlands) treatment planning systems
with pencil beam algorithms and with correction for tissue
inhomogeneities (Figure 1). All patients received a total dose
0f 59.4 Gy (50.4 Gy to the whole breast plus a boost of 9 Gy
to the tumor bed and the surgical scar) with a conventional

fractionation of 1.8 Gy/day, 5 days per week. We managed to
achieve dose homogeneity of 95%—105%. According to our
quality assurance checks, the correlation between the planned
and the delivered doses was well within a 3% margin.

The quality assurance program of our department includes:
(a) full quality control of the linacs with daily dosimetry and
verification, (b) quality control of the treatment planning
system and verification of the accuracy of the dose calculation
using thermoluminescent dosimetry on phantoms, (c¢) monitor
unit calculation for each patient using an independent algo-
rithm for verification purposes, and (d) port films for position-
ing verification. Finally, in vivo dosimetry studies with TLDs
and diodes were performed for the breast irradiation (entrance
and exit dose) which showed a good correlation between the
doses calculated and the doses actually delivered.

Of the four patients in question, one did not undergo
chemotherapy due to in situ cancer. The remaining three each
underwent a different chemotherapy regimen, ie,

Patient 1: CMF (cyclophosphamide, methotrexate,
fluorouracil) — 6 cycles,

Patient 2: CMF-3 cycles + FEC (epirubicin, fluorouracil,
cyclophosphamide) — 3 cycles,

Patient 3: AC (adriamycin, cyclophosphamide) —
4 cycles + TXT (docetaxel) — 4 cycles.

We clinically followed up these four patients once a month
for the first 2 years, then once every 3 months for the next
3 years and, finally once every 6 months until the submission
of this paper.

Using acute radiation morbidity scoring criteria (Radiation
Therapy Oncology Group [RTOG], American College of
Radiology, Philadelphia, PA) and late radiation morbidity
scoring scheme (European Organisation for Research and
Treatment of Cancer [EORTC], Brussels, Belgium and
RTOG), we evaluated early and late adverse effects on the
skin and subcutaneous tissues (clinically), the lung (clinically
and by chest CT scans every 3 months for the first 2 years,
then after every 6 months) and the heart (clinically, by elec-
trocardiogram [ECG] and by chest CT images).

Results
Early skin reactions were as follows: grade 1 toxicity — two
patients (Figure 2), grade 2 — one patient, and grade 3 — one
patient. No grade 4 toxicity was observed and all patients
completed the radiotherapy regimen without delays or gaps.
No lung or heart toxicity was observed (Table 1).

After amedian follow-up of 105 months (ranging from 12
to 155 months) late toxicity of the skin was as follows: grade 0
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Figure | Treatment planning image of the Patient 4.

toxicity — one patient (after a follow-up of 83 months); grade
1 (slight atrophy) — two patients (after a follow-up of 12 and
127 months); grade 2 — in one patient (after a follow-up of
155 months). There was no grade 3 or 4 toxicity. Regarding
subcutaneous tissue toxicity, we had two patients with grade 1,
one patient with grade 2, and one patient with grade 0-toxic-
ity. Only one patient developed grade 1 lung toxicity. Minor
increase in the lung density within the radiation portals was
noted in one out of four patients at CT-scan evaluation. No case
presented with clinical respiratory symptomatology. None of
the patients developed heart toxicity (Table 2).

No breast pain either acute or chronic has been reported
and all four patients were recorded as alive and without
locoregional relapse or progression of disease at the time of
the study (November 2011).

Discussion
The current approach to the treatment of early breast can-
cer is to administer conservative surgery (ie, lumpectomy,

quadrantectomy, or partial mastectomy) plus postop-
erative adjuvant irradiation and, when indicated, adjuvant
chemotherapy. This approach is preferable for esthetic reasons,
particularly with younger patients and is therapeutically as
effective as older more invasive surgical treatments.

On the other hand, CVDs, including scleroderma, are reported
to represent for some researchers a relative contraindication
and for others an absolute contraindication for radiotherapy.!'
Therefore, in young people with early breast cancer and a history
of scleroderma, the therapeutic decision (conservative excision
plus radiotherapy versus total mastectomy) is something which
needs serious consideration.

In the past, it has been shown that patients with CVD
present increased radiation sensitivity.?***3! Some authors
proposed decreasing the doses of radiotherapy in order to
improve tolerance.”® However, their articles suffer from a
lack of homogeneity in terms of both cancers'®3! and types
of CVD!82223.2935 that makes it difficult to draw a solid con-

clusion in a specific setting.

Figure 2 Early toxicity in our scleroderma Patient 4. Left: grade | skin reaction at the end of the breast irradiation. Right: complete healing 6 months later.
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Table | Grade of early toxicity after breast radiotherapy in our
scleroderma suffering patients

Patient Skin Lung Heart Breast pain
| 2 0 0 NR
2 | 0 0 NR
3 3 0 0 NR
4 | 0 0 NR

Abbreviation: NR, not reported.

Morris and Powel?® looked at 209 patients with CVD
(collagen vascular disease), 16 of whom presented with
scleroderma. The authors concluded that radiation therapy
was feasible, though the higher risk of early and late reac-
tions must always be taken into account. They emphasized
the importance of adapting the treatment protocol to each
patient. The drawback of their results is that they referred
to the whole population of CVD patients, which makes it
difficult to know the treatment tolerance in those suffering
from scleroderma.?®

Lin et al® published a study which focused on 86 courses
of RT for 73 patients with CVD, nine of them suffering from
scleroderma. The researchers concluded that the treatment
is generally well tolerated. However, when RT is adminis-
tered to patients suffering from CVD, there seems to be a
greater possibility of late toxicity. RT administered to the
pelvis or administered when systemic lupis erythematosus
or scleroderma is present may involve an even higher level
of risk as far as severe toxicity is concerned. Such issues
should be taken into account when RT is being considered
as a treatment option for these patients.

Ross et al® reported a series of 61 patients with CVD
(including three with scleroderma) treated for different types
of tumors with a follow-up of 18 months. Sixty percent of the
patients received doses higher than 40 Gy. They concluded
that there were more early and late reactions.

Chen et al'® reported a series of 36 patients (four with
scleroderma), with a median follow-up of 12.5 years. The
results for the 36 patients compared with a control group were
as follows: early reactions: 14% vs 8%, respectively and a sig-
nificantly higher rate of late reactions (17% vs 3%, respectively)

but as the study involved such a small number of cases, no
statistical significance can be attached to the results.

Finally, a very interesting study by Gold et al from Mayo
Clinic (Rochester, NY) suggests that the number of organ
systems involved in CVD may have some predictive value
for late complications of breast radiotherapy in these patients
(ie, the greater the number of systems involved, the higher
the likelihood of late complications may be).*

Accelerated partial breast irradiation (APBI) with either
breast brachytherapy or intraoperative radiotherapy (IORT)
could be a good option for women with a history of CVD
who are suffering from early-stage breast cancer. Most
studies have concluded that, although the results need to
be confirmed, APBI appears to be equally as safe and well
tolerated as external-beam radiotherapy (EBRT).

However, there is still much skepticism about this issue
because of concerns regarding increased toxicity. As a result,
patients suffering from CVD are generally excluded from
most clinical trials studying breast APBI (eg, the NSABP
B-39/RTOG-0413 study).*

The percentage of women with persistent post-treatment
breast pain amounts to 25%—60% depending on the treatment
modalities.** Breast pain is reported even in non-irradiated
women undergoing conservative breast cancer treatment,
but it is also evident that radiotherapy significantly increases
the likelihood of this side effect, which in some cases can
be long lasting; in fact, the literature refers to breast pain as
a possible side effect of breast-only irradiation at different
rates of 8.7%—23.1%% and up to 58%.3¢

This side effect possibly reflects a complex pathophysiol-
ogy involving touching and pressure on the treated breast,*’
preoperative, intraoperative, and post-operative risk factors,**
and even the age of the patient (mainly up to 39 years).*
Moreover, it seems that chemotherapy increases the pos-
sibility of post-irradiation breast pain.*>

Finally, in the study by Matthews et al,*® the pain-
insomnia-fatigue cluster of symptoms was associated with
some individual characteristics such as optimism, self-
esteem, and positive and negative mood.

Table 2 Grade of late toxicity after breast radiotherapy in our scleroderma suffering patients

Patient Follow-up Skin Subcutaneous Lung Heart Breast
(months) tissue pain

| 155 2 | 0 0 NR

2 127 | | | 0 NR

3 83 0 2 0 0 NR

4 12 | 0 0 0 NR

Abbreviation: NR, not reported.
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The lack of breast pain in our patients is possibly due to
the low fractionation scheme (1.8 Gy). On the other hand,
our patients’ age at the time of radiotherapy ranged from
39 to 62 years and our Patient 4 (aged 39 years) did not
receive any chemotherapy.

Conclusion

Our small-scale study shows that certain patients with scle-

roderma may undergo breast radiotherapy for breast cancer

without significant side effects, but there is insufficient
evidence for us to draw more conclusions safely.

Given the small number of patients with scleroderma
who require radiotherapy for breast cancer, only multicenter
prospective randomized studies can provide enough results
for definite conclusions to be drawn. Until such results are
available, the therapeutic proposal must be decided upon in
each case by a multidisciplinary tumor board. In reaching
its decision, the board must achieve a balance of therapeutic
gain, toxicity expectation, and cosmetic results and last, but
not least, the wishes of the patient herself, who must provide
informed consent.

After discussion by the multidisciplinary tumor board in
order for a personalized treatment strategy to be formulated,
radiation therapy could be proposed as a postsurgical thera-
peutic option on condition that:

1. there is no systemic scleroderma and the patient’s
skin is not especially sensitive to sunlight (risk of
photodermatitis),

2. the anatomy of the patient’s breast and chest permits state
of the art radiotherapy treatment planning to maximize
the protection of the underlying organs at risk (OARs),
ie, lung and heart,

3. anoptimal radiotherapy technique adapted to the patient’s
anatomy can be applied,*

4. a thorough follow-up of the patient day-by-day during
the course of the treatment is practicable,

5. the patient is fully capable of taking responsibility to
care for her skin and to report any symptom that could
be related to the breast irradiation.

Since all but one of our patients (ie, the patient with the
in situ cancer) underwent a different chemotherapy regimen,
the impact of the chemotherapy in the development of acute
and late toxicity cannot be appraised.

Given that a small number of publications report
scleroderma-like changes by the use of docetaxel or pacli-
taxel,*** chemotherapy of any regimen should ideally be
avoided in patients with CVD until more data from prospective
randomized studies are available, as a review publication from

Harvard suggests.* Nonetheless, if chemotherapy is essential,
no drugs which can cause radiation recall phenomenon must
be prescribed (eg, anthracyclines, mitoxantrone, etc).

Last but not least, the challenge to identify the patients
with scleroderma who are at greatest risk for radiation-related
toxic effects will be continuous, as a very important clinical
investigation for Mayo Clinic concluded.*
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