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Partial breast irradiation in a patient with bilateral breast cancers
and CREST syndrome
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ABSTRACT PURPOSE: To describe the first documented use of partial breast irradiation (PBI) in a patient
with calcinosis, Raynaud’s phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasias
(CREST) syndrome.

METHODS AND MATERIALS: A 50-year-old woman with well-controlled CREST syndrome
for 6 years was diagnosed with bilateral early-staged breast cancers. She underwent bilateral lump-
ectomies, sentinel lymph node biopsies, and PBI delivered via bilateral MammoSite catheters
(Cytyc Corp., Marlborough, MA) followed by chemotherapy. She was monitored perioperatively,
at 6 months and at 1 year for worsening of her CREST-related symptoms and complications asso-
ciated with surgery and radiation therapy. Both surgeon and patient’s opinion of her cosmetic
outcome were also recorded at 1-year followup.

RESULTS: The patient experienced mild acute cellulitic changes in the perioperative period, which
resolved with antibiotics. At 6 months, she exhibited a Grade 1 late toxicity, which has remained stable
at 1-year followup. The patient and surgeon are very pleased with her cosmetic outcome.
CONCLUSIONS: Accelerated PBI was delivered safely to a patient with collagen vascular
disease. By decreasing the surface area receiving radiation with accelerated PBI, we believe that
the toxicity associated with the treatment was minimized. Future studies will be necessary to clarify
the use of PBI in patients with collagen vascular disease. © 2011 American Brachytherapy Society.
Published by Elsevier Inc. All rights reserved.
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Introduction (Cytyc Corp., Marlborough, MA) balloon catheter for
early-staged breast cancer yields equivalent treatment
efficacy, cosmesis, and toxicity to other forms of APBI
and to whole breast radiation (4, 5). The use of APBI
in patients with CVD has not yet been evaluated in
the literature. We describe a patient with CREST
syndrome and bilateral breast cancer. CREST syndrome
is a collagen vascular disease in which the patient
exhibits at least 2 of the following symptoms: calcinosis,
Raynaud’s phenomenon, esophageal dysmotility, sclero-
dactyly, and telangiectasias. She was treated with breast

- conserving surgery and adjuvant APBI administered via
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For patients with breast cancer and collagen vascular
disease (CVD), radiation therapy (RT) after breast conser-
vation surgery is very controversial. Given the increased
incidence of fibrosis, poor wound healing, and compro-
mised cosmesis, many physicians consider RT to be contra-
indicated in patients with CVD (1—3). This leaves
mastectomy as the only surgical option.

Several studies have shown that adjuvant accelerated
partial breast irradiation (APBI) using the MammoSite
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significant for CREST syndrome and hypothyroidism. On
physical examination, she had a 2-cm left breast mass at
the 12 o’clock position, which correlated with suspicious
findings on her mammogram and ultrasound. An
ultrasound-guided breast biopsy revealed infiltrating ductal
carcinoma, estrogen receptor/progesterone receptor posi-
tive, and Her2/neu oncogene negative. No other site of
disease was found based on the above studies. Subsequent
MRI detected two additional lesions in her right breast.
Image-guided core needle biopsy of both right breast
lesions demonstrated invasive ductal cancer (estrogen
receptor/progesterone receptor positive and Her2/neu nega-
tive) in one lesion and benign findings in the other. As
demonstrated on MRI in Fig. 1, the right breast cancer
located in the 2:00 position measured 1.4 cm.

Our patient was diagnosed with CREST syndrome 6
years ago. She intermittently developed skin telangiectasias
and Raynaud syndrome. She denied any additional signs or
symptoms of the syndrome such as esophageal dysfunc-
tion, scleroderma, or calcinosis. She exhibited chronically
elevated anticentromere antibodies. Although followed by
a rheumatologist, she never required medical treatment
and was otherwise very active and in good health.

Because of her history of CVD, we explained the contro-
versy surrounding whole breast irradiation. Despite the
limited nature of her autoimmune disease, her rheumatolo-
gist and radiation oncologist felt that she was at an
increased risk of both acute and late toxicities. The patient
strongly desired breast conserving treatment. We offered
her the option of APBI, with the goal to minimize both
the surface area receiving radiation and the volume of radi-
ation delivered. We performed bilateral lumpectomies,
sentinel lymph node biopsies, and placement of bilateral

Fig. 1. MRI showing bilateral breast cancers.

MammoSite catheters. She had an uneventful operative
course.

Before initiation of radiation, final pathology was
reviewed. Pathology of the left breast tumor revealed
a 2-cm moderately differentiated invasive ductal cancer
with three sentinel lymph nodes negative for metastatic
disease. There was a minor component of ductal carcinoma
in situ, no evidence of lymphovascular invasion, and the
margins were negative for both invasive and in situ disease.
The closest margin on the left breast was a 2-mm lateral
margin. The right breast cancer was a 2.4-cm moderately
differentiated invasive ductal carcinoma with one sentinel
node negative for metastatic disease. There was no
evidence of lymphovascular invasion in the tumor, and
ductal carcinoma in situ comprises 10% of the tumor mass.
The closest margin on the right breast was an 8-mm medial
margin.

CT simulation revealed correct placement of the cathe-
ters with adequate spacing of the overlying skin. Minimum
separation between balloon surface and overlying skin was
1.3 cm for the right breast and 1.0 cm for the left breast.
Her treatment was initiated approximately 1 week postop-
eratively. She received bilateral breast MammoSite treat-
ment for doses of 3400 cGy in 10 fractions over 1 week.
The radiation was delivered twice a day with an interval
of 6—7 h between the daily fractions. The maximum skin
dose was 131% for the right breast and 107% for the left
breast, based on a skin contour that placed the skin surface
to a depth of 3 mm. The catheters were removed at the
completion of the radiation without any difficulty (Fig. 2).

One week postoperatively, the patient exhibited mild
acute radiation changes that presented as erythema on the
superior aspect of both incisions. Cellulitis could not be
ruled out, so she was treated with an oral course of antibi-
otics and the erythema resolved completely. Approximately
6 weeks after surgery, she was started on taxotere and cy-
toxan without adriamycin to avoid the risk of potential
“radiation recall.” Six months after the completion of her

Fig. 2. Clinical appearance during radiation treatment.
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surgery and radiation treatment, she complained of
increased “‘hardness” in the area of the MammoSite cavi-
ties (Fig. 3). Her examination revealed induration along
the left breast incision; her right breast showed a well-
healed mature scar. She was closely monitored and after
2 weeks, the induration in the left breast was stable, but
she developed erythematous changes with mild skin
desquamation along the incision. Her right breast remained
well healed. Ultrasound examination demonstrated seromas
in both breasts without any evidence of underlying abscess.
We treated the cellulitic changes with antibiotics and did
not drain the seromas. The redness on her left breast
resolved within 1 week. At her 1-year followup, she had
some mild induration and telangiectasias along the inci-
sions on both breasts; no evidence of any wound break-
down and otherwise has well-healed mature scars. She is
very happy with her cosmetic outcome. Since the time of
surgery and the initiation of her treatment, she denies any
worsening of symptoms related to her CREST syndrome.

Discussion

CREST syndrome, a subset of systemic scleroderma, is
an incurable, chronic, multisystem, and autoimmune
disease. It has an annual incidence of 1—2 per 100,000
people in the United States with a peak onset occurring
between the ages of 30s and 50s (6). More than half of
the patients affected by the disease are women.

CREST syndrome is often referred to as “limited
scleroderma.” The diagnosis is made if the patient has
at least two of the five following clinical features: calci-
nosis, Raynaud’s phenomenon, esophageal dysmotility,
sclerodactyly, and telangiectasias. Determination of an
antibody profile can be very helpful in confirming the
diagnosis: elevation of serum anticentromere antibodies
has a sensitivity of 57% and a specificity above 99.5%
(7). The prognosis of scleroderma is dependent on the

Fig. 3. Clinical appearance 6 months after treatment.

extent of major organ involvement and can be excellent
in limited and stable disease. Medical management
focuses on prevention and palliation of symptoms.

Given the heterogeneity of CVDs, the variation in radio-
therapy dosing, and the additional effects of chemotherapy
on the toxicity profile, the literature on the use of radiation
in these patients is sparse and difficult to interpret.

A number of articles have documented that patients with
scleroderma and other CVDs tolerate radiation poorly. These
examples are primarily case reports and retrospective
reviews (2, 3, 8, 9). Most commonly, the reports detail an
increased incidence of severe complications, both acute with
wound complications and skin desquamation and late (>90
days after treatment) with breast retraction and fibrosis.

In the largest retrospective study performed, Morris and
Powell (10) studied the complication rate in 209 patients
with CVD, who were treated with radiation. The authors
found that patients with nonrheumatoid arthritis CVD had
an increased rate of late toxicities at standard doses of
21% at 5 years. Activity of disease, medication use, and
elevation of erythrocyte sedimentation rate did not correlate
with increased toxicity of radiation. Late effects were
further characterized according to treatment site; there
was a 22% incidence of Grade 3+ late effects in nonrheu-
matoid arthritis patients with CVD, who underwent breast
irradiation. In a meta-analysis performed by Chon and
Loeffler (1), 13 of 15 articles reviewed showed a greater
incidence of both acute and late toxicities in patients with
CVD with a large range of 7—100%.

Most studies included in the meta-analysis consist of
case reports with no control groups. Two separate
matched-control studies evaluating patients with diverse
malignancies and varied subtypes of CVD did not show
a significant increase in radiation-induced complications
in patients with CVD. Despite these encouraging results,
important limitations to these studies exist (11, 12).

In one such analysis by Ross et al. of 61 patients (9),
they reported an increased risk of late complications with
rheumatoid arthritis (24% for patients with CVD vs. 5%
for the matched control) and an increased incidence of
acute complications with systemic lupus erythematosus.
However, neither reached statistical significance. In their
analysis by irradiated site, they report an increased inci-
dence in late complications in patients treated with
breast/chest wall irradiation; 2 of 6 patients had severe late
toxicities, while the control group lacked any significant
events. However, because of the small number of patients
in this subgroup, statistical significance was not reached.
Another limitation to this study is that almost half of the
patients received palliative doses rather than therapeutic
doses of radiation. In a similar matched-control analysis,
Phan et al. (12) also found no overall increased incidence
of acute or late complications in patients with CVD
receiving RT. Although when performing a subset analysis
of patients with scleroderma, they found a higher incidence
of acute and late complications.
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In the largest matched-control study of 72,263 patients,
Lin et al. (13) reported that patients with CVD had an
increased risk of any late toxicity (29.1% vs. 14%;
p = 0.001), with a trend toward an increased rate of severe
toxicity. Concurrent infusional chemotherapy was the only
medication significantly associated with an increased risk
of severe acute toxicity (p = 0.0022). Eight patients
received breast/chest wall radiation, and the only docu-
mented complication in this subgroup was a severe acute
skin desquamation in 2 patients, with none occurring in
the matched-control group. As with some of the other
matched-control studies, this study also found that patients
with scleroderma were at the highest risk of severe acute
and late complications after RT.

The Mayo clinic published their experience of 20
patients with scleroderma requiring external beam radiation
for a heterogenous group of malignancies (14). Only 2
patients received chest wall irradiation for breast cancer
although there were 9 patients with CREST syndrome
included in this study. Five of 20 patients exhibited a severe
radiation-induced complication, 3 patients acute, 2 patients
chronic, and 1 patient both. Three of these 5 patients had
CREST syndrome. Most patients experienced either a mild
acute toxicity (60%) or a mild chronic toxicity (75%).
Univariate analysis showed a statistically significant corre-
lation between the development of an acute radiation-
induced toxicity and the severity of the underlying
scleroderma.

As described above, a wide variation of tolerance to
toxicities exists among patients with CVDs receiving radi-
ation. In addition to examining clinical characteristics of
their underlying condition, diagnostic assays may provide
additional information in these high-risk patients. An assay
analyzing radiation-induced T-lymphocyte apoptosis is
useful in predicting late toxicity in these patients (15).
There are compelling data that this assay could serve as
a rapid screen test in evaluating patients hypersensitive to
radiation. This assay is not routinely used in clinical prac-
tice, and was not used in our patient, but may have an
increased role in the future in determining the risk of late
toxicities in patients with CVD.

Our patient required chemotherapy, which is known to
promote an inflammatory skin reaction within the previ-
ously irradiated field. This phenomenon is known as radia-
tion recall dermatitis (16). In patients with CVDs, it is
unclear which agents can be administered with the least
amount of toxicity because many agents can trigger this
reaction. To date, the most common antineoplastic drug re-
sulting in radiation recall dermatitis is adriamycin. In a trial
examining the effects of radiation recall on 148 patients
receiving APBI, adriamycin was administered in >75%
of cases and radiation recall occurred in 11.5% of all
patients (17). Other studies have suggested that taxanes
can also result in this inflammatory reaction in as great as
6% of patients (18, 19). Given the clear benefit of systemic
treatment in this patient, we opted to administer taxotere

and cytoxan despite the potential risk of radiation recall.
Adriamycin though was held from her treatment.

APBI was offered to our patient because we felt that it
would be better tolerated than whole chest wall radiation.
In comparison to whole breast radiation, APBI delivers
a decreased volume of radiation to only the tumor bed
and spares most of the normal breast tissue. Because the
tumor bed has an increased rate of breast cancer recurrence,
APBI is considered as an effective treatment modality. By
decreasing both the surface area receiving the radiation and
the volume of radiation administered, toxicity is mini-
mized. Thus, we believe that APBI may be safer than
whole chest radiation in patients at high risk for toxicities.
Other techniques for administering PBI, such as multicath-
eter brachytherapy and three-dimensional conformal
external beam radiation, should also be explored in patients
with CVDs.

Our case report is the first documented use of Mammo-
Site catheter APBI in a patient with CVD. Our patient toler-
ated the treatment well with only mild radiation changes to
the MammoSite cavities. Because at least a minor compo-
nent of soft tissue fibrosis could not be excluded, we
considered these findings of induration and telangiectasias
on her bilateral breast examination to be a Grade 1 late
toxicity (20). Our patient has had only 1-year followup,
and we recognize that the potential for late complications
such as severe fibrosis can occur in 3—4 years after treat-
ment (16). Though, we are able to document there were
no severe acute or late toxicities within the first year after
her treatment.

Overall, she has had an excellent cosmetic result. We
can assume that the findings of induration and mild skin
desquamation would be more severe with whole chest wall
radiation. As summarized above, the literature lacks a deci-
sive treatment algorithm for administering radiation to
these patients, although an increased risk of toxicity exists,
particularly in patients with scleroderma. As we continue in
our endeavors to determine the patients with CVD who are
at greatest risk for toxicity, we assert that APBI should be
considered as a treatment option. We believe that by
decreasing the volume of radiation delivered and the
surface area receiving radiation, toxicity can be minimized.
Future studies are required to clarify the use of APBI in
patients with CVD.

References

[1] Chon BH, Loeffler JS. The effect of nonmalignant systemic disease
on tolerance to radiation therapy. Oncologist 2002;7:136—143.

[2] Fleck R, McNeese MD, Ellerbroek NA, et al. Consequences of breast
irradiation in patients with pre-existing collagen vascular diseases. Int
J Radiat Oncol Biol Phys 1989;17:829—833.

[3] Robertson JM, Clarke DH, Pevzner MM, et al. Breast conservation
therapy. Severe breast fibrosis after radiation therapy in patients with
collagen vascular disease. Cancer 1991;68:502—508.

[4] Benitez PR, Keisch ME, Vicini F, et al. Five-year results: The initial
clinical trial of MammoSite balloon brachytherapy for partial breast



490

[5

—_

[6

=

[7

—

[8

[t}

[9

—

(10]

[11]

(12]

N. Kounalakis et al. / Brachytherapy 10 (2011) 486—490

irradiation in early-stage breast cancer. Am J Surg 2007;194:
456—462.

Shah NM, Wazer DE. The MammoSite balloon brachytherapy cath-
eter for accelerated partial breast irradiation. Semin Radiat Oncol
2005;15:100—107.

Lawrence RC, Felson DT, Helmick CG, et al. Estimates of the prev-
alence of arthritis and other rheumatic conditions in the United
States. Part II. Arthritis Rheum 2008;58:26—35.

Reveille JD, Solomon DH. Evidence-based guidelines for the use of
immunologic tests: Anticentromere, Scl-70, and nucleolar antibodies.
Arthritis Rheum 2003;49:399—412.

Holscher T, Bentzen SM, Baumann M. Influence of connective tissue
diseases on the expression of radiation side effects: A systematic
review. Radiother Oncol 2006;78:123—130.

Varga J, Haustein UF, Creech RH, et al. Exaggerated radiation-
induced fibrosis in patients with systemic sclerosis. JAMA 1991;
265:3292—3295.

Morris MM, Powell SN. Irradiation in the setting of collagen vascular
disease: Acute and late complications. J Clin Oncol 1997;15:
2728—2735.

Ross JG, Hussey DH, Mayr NA, et al. Acute and late reactions to
radiation therapy in patients with collagen vascular diseases. Cancer
1993;71:3744—3752.

Phan C, Mindrum M, Silverman C, et al. Matched-control retrospec-
tive study of the acute and late complications in patients with

collagen vascular diseases treated with radiation therapy. Cancer J
2003;9:461—466.

[13] Lin A, Abu-Isa E, Griffith KA, et al. Toxicity of radiotherapy in
patients with collagen vascular disease. Cancer 2008;113:648—653.

[14] Gold DG, Miller RC, Petersen IA, et al. Radiotherapy for malignancy
in patients with scleroderma: The Mayo Clinic experience. Int J
Radiat Oncol Biol Phys 2007;67:559—567.

[15] Ozsahin M, Crompton NE, Gourgou S, ef al. CD4 and CD8 T-lympho-
cyte apoptosis can predict radiation-induced late toxicity: A prospec-
tive study in 399 patients. Clin Cancer Res 2005;11:7426—7433.

[16] AzriaD,Magne N, Zouhair A, et al. Radiation recall: Awell recognized
but neglected phenomenon. Cancer Treat Rev 2005;31:555—570.

[17] Haffty BG, Vicini FA, Beitsch P, et al. Timing of Chemotherapy after
MammodSite radiation therapy system breast brachytherapy: Analysis
of the American Society of Breast Surgeons MammoSite breast brachy-
therapy registry trial. Int J Radiat Oncol Biol Phys 2008;72:1441—1448.

[18] Yeo W, Johnson PJ. Radiation-recall skin disorders associated with
the use of antineoplastic drugs. Pathogenesis, prevalence, and
management. Am J Clin Dermatol 2000;1:113—116.

[19] Mizumoto M, Harada H, Asakura H, et al. Frequency and character-
istics of docetaxel-induced radiation recall phenomenon. Int J Radiat
Oncol Biol Phys 2006;66:1187—1191.

[20] Trotti A, Colevas AD, Setser A, et al. CTCAE v3.0: Development of
a comprehensive grading system for the adverse effects of cancer
treatment. Semin Radiat Oncol 2003;13:176—181.



	Partial breast irradiation in a patient with bilateral breast cancers and CREST syndrome
	Introduction
	Case report
	Discussion
	References


