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Abstract Several studies have demonstrated an increased
frequency of cancer in patients with systemic sclerosis
(SSc), specially lung and breast cancers. The pathogen-
esis of the association between SSc and cancer is not
fully established. The aim of this study was to describe
new cases of the association between SSc and breast
cancer and to perform a review of the literature. We
retrospectively studied the medical files of eight patients
followed in our institution for SSc and breast cancer. We
analyzed them with data available in the literature for a
total of 46 patients. Cutaneous extension of SSc was
clearly mentioned in 17 cases: the SSc was limited in 10
cases and diffuse in 7 cases The median age at the
diagnosis of cancer was 54 years (range: 40–71). The
median duration between SSc onset and breast cancer
diagnosis was 11.5 months (range: 0–288). The duration
between SSc onset and breast cancer diagnosis was
£ 12 months in 27 of 44 patients (61.4%), and in 11
(25%) of them the diagnosis of both diseases was made
simultaneously. It was clearly mentioned for 35 patients
whether the diagnosis of breast cancer was made before
or after the onset of SSc. The diagnosis of breast cancer
was made before SSc onset in 17 of 35 patients (48.6%)
and after SSc onset in 18 of 35 patients (51.4%). For 33
patients, the follow-up was available: 18 (54.5%) died,
11 (33.3%) of them within the 1st year after the diag-
nosis of the cancer. For none of the patients did the
anticancer treatment improve the SSc. The close tem-
poral relationship between SSc onset and breast cancer

diagnosis is highly suggestive of a pathophysiological
link. SSc is probably not a paraneoplastic disease since
the anticancer treatment has no influence on the evolu-
tion of SSc. However, it can be suggested that SSc could
be a disease facilitating breast cancer and/or metastases
development.

Keywords Breast cancer Æ Endothelial cells Æ
E-selectin Æ Systemic sclerosis

Introduction

Systemic sclerosis (SSc) is a connective tissue disease
involving the skin and internal organs. SSc is charac-
terized by fibroblast activation and collagen deposition,
immune abnormalities and endothelial cell lesion and
activation [1, 2]. Several studies have focused on the
higher frequency of cancers in patients with SSc than
expected in the general population [3, 4, 5]. The main
cancers found are lung and breast cancers [4, 5, 6, 7, 8,
9]. Some authors have suggested that SSc could be
considered a paraneoplastic syndrome since both dis-
eases occur most often in close temporal relationship
[6, 8, 9]. However, this remains controversial and path-
ogenesis of this association is still not fully understood.

The aim of this study was to describe new cases of the
association between SSc and breast cancer and to per-
form a review of the literature. We also discuss further
the potent pathophysiological link between both dis-
eases.

Patients and methods

We have retrospectively studied the medical files of 203
consecutive patients followed between January 1990 and
December 2002 in the Department of Internal Medicine
of the Claude-Huriez Hospital, Lille, France who ful-
filled the ACR criteria for SSc [10]. We selected the
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patients with a history of breast cancer either before or
after the SSc onset. The following data were recorded:
date of birth, cutaneous extension of SSc according to
the subset classification criteria [1], date of SSc onset
defined by the beginning of Raynaud’s phenomenon,
and results of the chest computed tomodensitometry,
the echocardiography, and the search for antinuclear
antibodies. We also reported on the follow-up and the
cause death. For breast carcinoma, we recorded the
following data: date of diagnosis, histoprognostic
grading (HPG) according to the Scarff and Bloom
criteria [11], nodal involvement, search for hormonal
receptors, and treatment.

We performed a review of the literature about the
association between SSc and breast cancer. We used
the PubMed system to do a MEDLINE search using the
mesh terms ‘‘breast neoplasm’’ and ‘‘scleroderma, sys-
temic.’’ We selected the cases with sufficient details to
allow an analysis. In particularly, we focused on sex of
the patients, age at diagnosis of breast cancer, and
interval between diagnosis of both diseases, death during
follow-up, and type of SSc according to the subset
classification criteria. We also recorded the result of the
anticancer treatment.

Results

We found eight women with the association of SSc and
breast cancer among the 203 patients (3.9%) followed in
our institution between January 1990 and December
2002.

Patient 1

In January 1994, a 56-year-old woman underwent a total
left mastectomy for an invasive breast adenocarcinoma.
There was evidence of nodal involvement in 3 of 18
axillary lymph nodes. By immunohistochemistry, the
search for hormonal receptors was positive for estrogen
and negative for progesterone. The HPG was grade II.
Surgery was followed by external radiotherapy, chemo-
therapy [six courses of FEC regimen (cyclophospha-
mide, epirubicin, and 5-flurouracil)] and hormonal
therapy (tamoxifen 20 mg/d).

She was referred to our institution in March 1994 be-
cause of a worsening thickening of the skin and a Ray-
naud’s phenomenon that had begun about 18 months
before the diagnosis of the breast cancer. On physical
examination, there was a thickening of the skin over the
arms, feet, and face highly evocative of diffuse cutaneous
SSc. The patient did not complain about dyspnea or
esophageal reflux. A chest computed tomodensitometry
showed a pulmonary fibrosis. Echocardiography did not
show any pulmonary hypertension. Search for antinu-
clear antibodies was negative. Diffuse cutaneous SSc was
diagnosed and oral prednisolone 1 mg/kg per day was
begun because of severe impairment of joint mobility due

to skin thickening. Unfortunately, the improvement was
short and D-penicillamine was started 2 months later.
After 1 year, the SSc was stable, but the patient was
admitted to hospital for a retroperitoneal carcinosis. The
metastases progressed rapidly and the patient died from
renal failure.

Patient 2

A 65-year-old woman, with a history of right node-
negative breast adenocarcinoma treated by mastectomy
and radiotherapy 20 years ago, was referred in February
2000 for suspicion of SSc. She presented Raynaud’s
phenomenon for 2 years. She did not complain about
arthralgia, dyspnea, esophageal reflux, or dysphagia.
Physical examination showed sclerodactyly but no tel-
angiectasia. The esophageal manometry was normal.
Bilateral hand radiograms showed no calcinosis. Search
for antinuclear antibodies was strongly positive with an
anticentromere pattern. Chest computed tomodensi-
tometry showed a pulmonary fibrosis evocative of SSc
but associated with hilar nodes and moderate bilateral
pleural effusion. Echocardiography was normal. Limited
cutaneous SSc was diagnosed. Histological examination
of pleural aspirate showed adenocarcinomatous cells. By
immunohistochemistry, search for hormonal receptors
was positive for estrogen and negative for progesterone.
Six courses of FEC regimen and tamoxifen (20 mg/day)
were started. Then, three courses of paclitaxel and finally
eight courses of vinorelbine until March 2001 were
necessary to control the cancer. Currently, there is no
evidence of cancer progression. Sclerodactyly and
Raynaud’s phenomenon are also stable.

Patient 3

In February 1984, a 62-year-old woman was referred for
sclerodactyly and recent Raynaud’s phenomenon.
Bilateral hand radiograms showed no evidence of cal-
cinosis. Esophageal manometry showed evidence for
esophageal involvement evocative of SSc. Search for
antinuclear antibodies was negative. Chest X-ray re-
vealed mild basal fibrosis. Limited cutaneous SSc was
diagnosed. Eight months later, the patient underwent a
right mastectomy for a breast carcinoma (positive hor-
monal receptors for estrogen and progesterone, HPG II,
lack of axillary nodal involvement). Surgery was fol-
lowed by external radiotherapy. The patient was lost to
follow-up.

The patient was admitted for dyspnea in June 1997.
Chest computed tomodensitometry showed bilateral
basal fibrosis with pleural nodes and mediastinal aden-
opathies. Mediastinoscopy was not performed because
of the impaired clinical status. CA 15-3 concentration
was 104 IU/ml (normal: <25 IU/ml). Treatment with
tamoxifen (20 mg/day) was begun and the CA 15-3
concentration decreased to 51 in May 1998. Cutaneous
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extension of SSc was stable and considered limited. In
November 1998, the dyspnea increased and was associ-
ated with bilateral pitting edema and pleural effusion.
Echocardiography revealed a severe pulmonary arterial
hypertension (systolic pulmonary artery pressure:
75 mmHg) and right cardiac failure. The abdominal
ultrasound examination revealed no metastases. The
patient died from respiratory failure in January 1999.

Patient 4

A 53-year-old woman had undergone a breast tumor-
ectomy with axillary dissection for a node-negative
adenocarcinoma in June 1989 (lack of hormonal recep-
tors, HPG III). Surgery was followed by external
radiotherapy. She was referred in October 1996 because
of a worsening Raynaud’s phenomenon which had
begun in October 1994. There was sclerodactyly and
pitting scars. Search for anti-Scl-70 antibodies was
positive. Limited cutaneous SSc was diagnosed. She
received treatment with a calcium blocker (nifedipine)
and refused more investigations. She was lost to follow-
up until April 1998 when she presented with stable
sclerodactyly and arthralgia affecting the wrist. She also
complained about dyspnea but did not mention any
esophageal reflux. Chest computed tomodensitometry
revealed bilateral basal fibrosis. Echocardiography did
not show any pulmonary arterial hypertension. D-pen-
icillamine was started but rapidly replaced by colchicine
because of allergic manifestations. In September 1999,
she complained again about arthralgia affecting the wrist
and the ankle. Sclerodactyly was stable. Hydroxychlo-
roquine associated with prednisolone (10 mg/day) was
started. Currently, there is no evidence of tumor relapse
and SSc is stable.

Patient 5

A 54-year-old woman was referred in April 2000 for
Raynaud’s phenomenon which had begun in November
1999. In June 1999, she had undergone left breast
tumorectomy with axillary dissection for a node-nega-
tive breast adenocarcinoma (HPG III, presence of
estrogen and progesterone hormonal receptors). Surgery
was followed by external radiotherapy and hormonal
therapy (tamoxifen: 20 mg/day). Clinical examination
showed sclerodactyly with pitting scars. The patient
complained about arthralgia. There was neither calci-
nosis nor telangiectasia. There was no evidence of gas-
troesophageal involvement on esophageal manometry.
Speckle-patterned antinuclear antibodies were strongly
positive without any specificity. Chest computed tomo-
densitometry did not show any pulmonary fibrosis.
Echocardiography did not show any evidence of
pulmonary arterial hypertension. We concluded that the
patient had a limited cutaneous SSc without evidence of
visceral involvement. In December 2000, prednisolone

(30 mg/day) was started for lower limb arthralgia.
Although the prednisolone daily dose was rapidly
decreased, the patient experienced an acute renal crisis in
March 2001. Angiotensin-converting enzyme inhibitors
(captopril: 100 mg/day) were used without any efficacy
and hemodialysis was begun. Currently, the patient still
needs dialysis. There is no evidence of cancer progres-
sion.

Patient 6

A 61-year-old woman was followed for limited cutane-
ous SSc since 1993. She had severe Raynaud’s phe-
nomenon, sclerodactyly with ulcers, calcinosis,
esophageal involvement, and multiple telangiectasia on
the face and hands. Search for antinuclear antibodies
was strongly positive with an anticentromere pattern.
Chest computed tomodensitometry did not show any
pulmonary fibrosis. Limited cutaneous SSc was diag-
nosed. Treatment included buflomedil and aspirin. In
1999, the patient complained about severe dyspnea.
Chest computed tomodensitometry did not show any
pulmonary fibrosis. Doppler echocardiography revealed
severe pulmonary arterial hypertension, which was
confirmed by right heart catheterization (mean pulmo-
nary artery pressure: 55 mmHg). Aerosolized Ilomedine
and oral anticoagulant improved cardiopulmonary
hemodynamics and dyspnea. In August 2001, clinical
examination showed two tumors in the left breast whose
biopsy revealed a breast adenocarcinoma (HPG I,
presence of estrogen and progesterone hormonal recep-
tors). The patient underwent a total left mastectomy
with axillary dissection in September 2001. No nodal
involvement was found. Six courses of FEC were star-
ted. SSc was still active with severe sclerodactyly and a
worsening of pulmonary hypertension (systolic pulmo-
nary artery pressure: 85 mmHg) which is now treated
with the endothelin receptor inhibitor bosentan.

Patient 7

A 60-year-old woman presented in July 2001 with a
2-year history of Raynaud’s phenomenon affecting the
first, second, and third fingers of the right hand. In July
2000, she had undergone a left breast tumorectomy with
axillary dissection for a node-negative breast adenocar-
cinoma (HPG I, presence of estrogen and progesterone
receptors). Surgery was followed by external radiother-
apy of the left breast and hormonal therapy (tamoxifen:
20 mg/day). A recent control did not show any evidence
for cancer progression. Clinical examination showed
sclerodactyly and pitting scares on the three fingers af-
fected by Raynaud’s phenomenon. There was neither
calcinosis nor telangiectasia. The patient did not com-
plain about gastroesophageal reflux. Anticentromere
antibodies were present. Chest computed tomodensi-
tometry did not show any pulmonary fibrosis. Doppler
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echocardiography was normal. Altogether, these find-
ings were consistent with a limited cutaneous form of
SSc. In September 2001, buflomedil and aspirin were
started. Currently, SSc is stable and there is no evidence
of cancer progression.

Patient 8

A 44-year-old woman was first admitted for dyspnea in
July 2001. She complained for 5 years about Raynaud’s
phenomenon. Physical examination showed sclerodac-
tyly and esophageal reflux. Chest computed tomoden-
sitometry disclosed a diffuse pulmonary fibrosis
evocative of SSc. Search for anti-Scl 70 was positive.
Limited cutaneous SSc was diagnosed. D-penicillamine
was started. Three months after, a right breast carci-
noma was disclosed and the patient underwent a total
right mastectomy for an adenocarcinoma HPG II with
involvement of 1 of 19 axillary lymph nodes and pres-
ence of estrogen and progesterone receptors. Because of
SSc and pulmonary fibrosis, no radiotherapy was per-
formed. Tamoxifen was started. One year later, dyspnea
was still present. Echocardiography and right heart
catheterism showed a precapillary pulmonary hyper-
tension. Oral bosentan was started. Currently, 3 months
after bosentan was started, dyspnea and SSc are stable
and there is no evidence of cancer progression.

Review of the literature

A review of the literature allowed us to find 60 cases of
the association between SSc and breast cancer [4, 5, 8, 9,
12, 13, 14, 15, 16, 17]. Among these patients, 38 were
described with sufficient detail to allow analysis. With
our additional eight patients, we are therefore able to
describe 46 patients (Table 1).

All of them were female. The median age at the
diagnosis of cancer was 54 years (range: 40–71). Cuta-
neous extension of SSc was clearly mentioned in 17
cases, according to the subset classification criteria. The
SSc was limited in ten cases and diffuse in seven cases.
The median duration between SSc onset and breast
cancer diagnosis was calculated in the 40 patients for
whom these data were clearly mentioned and was
11.5 months (range: 0–288). The duration between SSc
onset and breast cancer, whatever the order of occur-
rence, was £ 12 months in 27 of 44 patients (61.4%),
and in 11 (25%) of them the diagnosis of both diseases
was made simultaneously. The two remaining patients
are those from the study of Abu-Shakra et al. [8] for
whom these data are not available. It was clearly men-
tioned for 35 patients whether the diagnosis of breast
cancer was made before or after the onset of SSc. The
diagnosis of breast cancer was made before SSc onset in
17 of 35 patients (48.6%) and after SSc onset in 18 of 35
patients (51.4%). For 33 patients, the follow-up was
available: 18 (54.5%) died, 11 (33.3%) of them within

the 1st year after the diagnosis of the cancer. Unfortu-
nately, the exact cause of the death (SSc or breast cancer
or other) was rarely mentioned in the literature
(Table 1). For none of the patients was it firmly estab-
lished that the anticancer treatment improved the SSc.

Discussion

We report on eight new cases of the association between
SSc and breast cancer. Four epidemiological studies have
focused on the association between SSc and cancer [3, 4,
6, 8]. For Rosenthal et al. [6], the standardized incidence
ratio (SIR) for developing cancer for patients with SSc
was 1.5 [95% confidence interval (CI): 1.2–1.9]. For
Roumm et al. [4], the calculated relative difference (ob-
served/expected cancer) was increased at 1.81 in SSc. For
Abu-Shakra et al. [8], the age-standardized incidence rate
for all cancers in the SSc population was 2.1 times the
overall rate in the reference population. Finally, the most
recent population-based cohort study showed a signifi-
cantly increased SIR for all cancers (1.99, 95% CI: 1.46–
2.65) [3]. However, as in Rosenthal’s study [6], Hill et al.
did not find that the increased SIR of breast cancer (1.62,
95% CI: 0.7–3.19) reached statistical significance [3].
However, there was a small number of patients (n=8).
All these studies favor a higher risk of cancer, especially
lung cancer, in patients with SSc but there is always a
doubt concerning breast cancer.

In our study, we found a close temporal relationship
between SSc onset and breast cancer diagnosis. Up to
25% of patients have even the diagnosis of breast cancer
made simultaneously to the SSc onset. This is strongly
suggestive of a pathophysiological link between these
two conditions. Firstly, one can suggest that SSc is a
paraneoplastic syndrome. However, we did not find any
clear evidence either in our cases or in the literature that
the treatment or removal of the breast cancer had led to
any healing or great improvement of SSc manifestations.
This is a strong argument against the paraneoplastic
nature of SSc. Secondly, one can suggest that in cases
where SSc occurs shortly after treatment of the cancer
chemotherapy or radiotherapy may be associated with
the development of SSc [18]. Davies et al. [19] described
six patients with breast cancer developing localized
scleroderma within their radiation port. Darras-Joly
et al. reported three patients who developed SSc after
ionizing irradiation for nasopharyngeal carcinoma (two
patients) and for breast carcinoma (one patient) [15].
Conversely, Ross et al. [20], in a matched pair control
study with 61 patients without collagen vascular diseases
and 61 patients with vascular diseases (4 SSc), did not
observe a significant increase in radiation therapy com-
plications for patients with collagen vascular diseases.
Moreover, radiotherapy would hardly explain
Raynaud’s phenomenon or antinuclear antibodies found
in our patients and in the great majority of patients in
the literature. Cyclophosphamide is one of the treat-
ments of SSc that could increase the occurrence of breast
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cancer. Hesselstrand et al. [21] analyzed the causes of
death in 249 patients with SSc, and evaluated the
occurrence of cancers and their possible association with
oral cyclophosphamide treatment. They failed to find
any statistically significant relationship between this
treatment and the occurrence of breast cancer. More-
over, none of our patients had received cyclophospha-
mide before breast cancer was diagnosed.

Thirdly, it is possible that the development of SSc in
association with cancer could result from the altered
immune response. Anticentromere and anti-Scl-70 anti-
bodies are frequently found in patients with SSc. They
are directed respectively against centromere proteins and
topoisomerase I which are involved in the structure of
DNA. It is therefore suggested that these antibodies
could interact with DNA structure and favor develop-

Table 1 Review of the literature about the association between systemic sclerosis and breast cancer. SSc systemic sclerosis, NM not
mentioned, BC breast cancer

References Study Number
of SSc

Number
of BC

Age at
diagnosis
of BC
(years)

Interval
between both
disease onsets
(months)

Order of
occurrence
of both
diseasesa

Type of
SSc

Death
during
follow-up

Cause of
death

Duncan et al. [3] Retrospective
cohort

2141 16 68 <12 2 NM Yes NM

61 24 2 Yes
62 36 1 No
46 48 1 Yes
43 36 2 Yes
49 72 1 Yes
61 Simultaneous - Yes
58 Simultaneous - Yes
56 Simultaneous - Yes
55 Simultaneous - Yes
50 24 2 Yes
50 12 1 Yes
43 24 2 No
51 12 1 Yes
32 Simultaneous - No
41 96 1 No

Roumm et al. [4] Retrospective
cohort

262 5 58 Simultaneous - NM NM NM

41 6 2
40 24 2
57 2 2
67 Simultaneous -

Abu-Shakra et al. [7] Retrospective
cohort

248 5 NM <6 2 NM NM NM

<6 2
<6 1
>6 1
>6 2

Lee et al. [8] Retrospective
cohort

95 4 51 24 2 Diffuse No other

53 24 2 Diffuse Yes BC
49 6 1 Limited Yes
57 Simultaneous - Limited No

Talbott et al. [11] Case report 1 1 71 6 1 NM NM NM
Forbes et al. (12) Case report 4 4 58 4 1 Diffuse Yes SSc

47 Simultaneous - Diffuse Yes BC
54 11 1 limited No
54 Simultaneous - limited No

Bielefeld et al. [16] Case report 1 1 53 288 1 NM NM NM
Booton et al. [13] Case report 1 1 50 6 1 Diffuse NM NM
Darras-Joly et al. [14] Case report 1 1 71 Simultaneous - Diffuse No
Present study Case report 8 8 56 18 2 Diffuse Yes BC

65 24 1 Limited No SSc
and BC

62 8 2 Limited Yes
53 108 1 Limited No
53 6 1 Limited No
61 96 2 Limited No
59 12 2 Limited No
44 63 2 Limited No

a1: breast cancer occurring prior to SSc, 2: SSc occurring prior to breast cancer
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ment of cancer [22]. Indeed, Rattner et al. [22] studied
the clinical features of patients with autoantibodies
directed against centromere protein CENP-F and the
frequency of theses autoantibodies in patients with
various diseases (melanoma, breast cancer, SSc and
other connective tissue diseases): a high proportion of
individuals with CENP-F antibodies had neoplasia.
However, the role of these antibodies remains contro-
versial since most studies did not find any association
between SSc patients with cancer and subtypes of anti-
bodies [23, 24].

Finally, a pathophysiological link between SSc and
breast cancer could be endothelial cell activation. One of
the endothelial cell activation markers is the adhesion
molecule E-selectin [25]. High tissular expression of
E-selectin as well as increased serum concentrations of
the soluble E-selectin are found in patients with SSc [26,
27]. Several studies have also suggested an important
role for endothelial cells in tumor development and
metastasis [28, 29] because endothelial cell activation
may increase the metastatic process by facilitating the
adhesiveness of tumor cells on endothelial cells in sites
distant from the primary tumor. In patients with breast
cancer, high preoperative soluble E-selectin concentra-
tions were significantly associated with shorter relapse-
free and overall survivals [30, 31]. Furthermore, a direct
role of endothelial cells in the primary tumor develop-
ment cannot be excluded. Some studies have demon-
strated a production of growth factors by activated
endothelial cells (i.e., fibroblast growth factor, insulin
growth factor-2, platelet-derived growth factor, and
colony-stimulating factors) [32]. Therefore, one can
suggest that the endothelial cell activation observed in
SSc could increase tumor development through these
different mechanisms. This could also explain the bad
prognosis of patients with SSc and breast cancer since
up to 33.3% of patients in our study died within the
1st year after the diagnosis of the cancer.

In conclusion, there is a close temporal relationship
between SSc and breast cancer onset in most patients,
suggesting a pathophysiological link. SSc could facilitate
tumor progression and metastases explaining why breast
cancer in patients with SSc often has a bad prognosis.
This study underlines the necessity of carefully looking
for cancer, especially breast cancer, in patients with
systemic sclerosis.
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