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Abstract: Introduction. Dermatomyositis (DM) is an idiopathic inflammatory myopathy (IIM) mainly
characterized by subacute muscle weakness and skin rash sometimes associated with malignancy.
Case Presentation. A 61-year-old female was admitted to our hospital because of progressive
proximal muscular weakness, heliotropic rash and left breast rash. Muscle biopsy findings were
consistent with dermatomyositis (DM). A full panel of myositis associated (MAA) and specific
antibodies (MSA) revealed the presence of anti-nuclear antibodies (1:160, speckled), Anti-Ro52 and
anti TIF1-γ antibodies. A whole body Computed Tomography Scan showed three left mammary
nodules and homolateral axillary lymphadenopathy. The breast biopsy confirmed the diagnosis
of ductal carcinoma. Patient was initiated to neoadjuvant chemotherapy followed by surgery for
cancer, and corticosteroid and intravenous immunoglobulins for DM with a complete resolution
of muscle weakness and pathological complete response of breast cancer. Discussion and conclusion.
Similar cases in literature are commonly referred to a first-line surgery and the role of neoadjuvant
chemotherapy is debatable.
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1. Case Presentation
A 61-year-old woman presented to our hospital with a 4-month history of a heliotropic
rash, proximal muscle weakness, dysphagia and a mass of external left breast quadrants.
Laboratory findings showed creatine kinase (CK) elevation (1024 IU/L). Electromyography (EMG) showed myopathic findings on proximal muscles of upper limbs with
fibrillation potentials and positive sharp waves. Deltoid muscle biopsy showed fiber size
variability with perifascicular atrophy, muscle fiber necrosis and regeneration, perimysial
inflammatory infiltrates and sarcolemmal/cytoplasmic expression of Major Histocompatibility Complex class I (MHC-I), consistent with dermatomyositis (shown in Figure 1). A full
panel of myositis associated (MAA) and specific antibodies (MSA) revealed the presence of
anti-nuclear antibodies (1:160, speckled), Anti-Ro52 (SSA) and anti TIF1-γ antibodies.
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Figure 1. Radiological complete response documented at pre (A) and post (B) neoadjuvant treatment images.
Figure 1. Radiological complete response documented at pre (A) and post (B) neoadjuvant treatment images.
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Figure 1. Radiological complete response documented at pre (A) and post (B) neoadjuvant treatment images.

ultrasound
and
mammography,
which
on the
left, was
at the
level oftothe
external
With the
aim
of assessing the
breastdetected
lesion, the
patient
subjected
mammary
mammary
quadrants,
a
solid
hypoechogenic
and
vascularized
lesion,
irregularly
polyloWith the
of assessing the
breast
lesion,
waslevel
subjected
to mammary
ultrasound
andaim
mammography,
which
detected
onthe
thepatient
left, at the
of the external
mambate,
with
some
microcalcifications,
at
least
45
mm
in
size.
In
the
homolateral
axillary
cavultrasound
and mammography,
which detected
on the left,
at the
level of the
external
mary quadrants,
a solid hypoechogenic
and vascularized
lesion,
irregularly
polylobate,
ity
some
suspected
lymphadenopathies
were
concurrent,
the
largest
was
15
mm.
mammary
a solid hypoechogenic
vascularized
lesion, irregularly
with some quadrants,
microcalcifications,
at least 45 mmand
in size.
In the homolateral
axillarypolylocavity
bodymicrocalcifications,
Computed Tomography
(CT)
revealed
presence
of mm.
three
left breast
someWhole
suspected
lymphadenopathies
thethe
largest
was 15
bate,
with
some
atwere
leastconcurrent,
45 mm
in size.
In
the
homolateral
axillary
cavmammary
nodules
(maximum
diameter
(MD)
36
mm),
and
cutaneous
thickening
in
Whole
body Computed
Tomography
(CT)
revealed the presence
of 15
three
left breast
ity some
suspected
lymphadenopathies
were
concurrent,
largest was
mm.
homolateral
pectoral
seat
and
left
axillary
lymph
nodes
(MD
11
mm),
in
the
absence
of
mammary
(maximumTomography
diameter (MD)
36revealed
mm), andthe
cutaneous
in breast
homoWholenodules
body Computed
(CT)
presencethickening
of three left
metastasis
(T2N2M0
clinical
stage).
The breast
biopsy
specimen
left mammary
nodlateral pectoral
seat and
left axillary
lymph
nodes
(MD
11
mm),
the absence
of metastasis
mammary
nodules
(maximum
diameter
(MD)
36 mm),
andinfrom
cutaneous
thickening
in
ule
confirmed
infiltrating
ductal
carcinoma,
grade
2,
Estrogen
Receptor
(ER)-positive
(T2N2M0 clinical
stage).
The
breast
biopsy specimen
from left
confirmed
homolateral
pectoral
seat
and
left axillary
lymph nodes
(MDmammary
11 mm), nodule
in the absence
of
(30%),
Progesterone
Receptor
(PR)-negative,
HER2-positive
(2+ by
IHC(30%),
andmammary
FISH
positive)
infiltrating
ductal carcinoma,
grade
2,
Estrogen
Receptor
(ER)-positive
Progesterone
metastasis
(T2N2M0
clinical stage).
The
breast
biopsy
specimen
from
left
nodand
Ki67
22%.
The
pathological
nature
of
lymphadenopathies
was
confirmed
by
fine-neeReceptor
(PR)-negative,
HER2-positive
(2+
by
IHC
and
FISH
positive)
and
Ki67
22%.
The
ule confirmed infiltrating ductal carcinoma, grade 2, Estrogen Receptor (ER)-positive
dle
aspiration.
pathological
nature
of
lymphadenopathies
was
confirmed
by
fine-needle
aspiration.
(30%), Progesterone Receptor (PR)-negative, HER2-positive (2+ by IHC and FISH positive)
From
September
2019
2020,
the
chemotherapy
From22%.
September
2019 to
to March
March
2020,
thepatient
patientreceived
receivedneoadjuvant
neoadjuvant
chemotherapy
and Ki67
The pathological
nature
of lymphadenopathies
was
confirmed
by fine-nee22) and doxorubicin (60 mg/m22
with
cyclophosphamide
(600
mg/m
)
every
two
withaspiration.
mg/m ) and doxorubicin
mg/m ) every two weeks
weeks for
dle
2
four
followed by
weekly
paclitaxel
(80mg/m
mg/m )received
and trastuzumab
mg/kg
loading
four cycles
weekly
paclitaxel
(4 mg/kg
From September
2019
to March
2020, (80
the
patient
neoadjuvant
chemotherapy
dose,
followed
by
2
mg/kg)
for
12
administrations.
dose,
followed
by
2
mg/kg)
for
12
administrations.
2
2
with cyclophosphamide (600 mg/m ) and doxorubicin (60 mg/m ) every two weeks for
the
treatment,
the
patient
treated
with
intravenous
immuDuringfollowed
theneoadjuvant
neoadjuvant
treatment,
the
patient
was
treated
with
im2was
four During
cycles
by weekly
paclitaxel
(80
mg/m
) and
trastuzumab
(4intravenous
mg/kg loading
noglobulins
(IVIGs)
and
oral
prednisone
as
maintenance
dosage
of
25
mg/die
for
dermamunoglobulins
(IVIGs)
and
oral
prednisone
as
maintenance
dosage
of
25
mg/die
for
dose, followed by 2 mg/kg) for 12 administrations.
dermatomyositis
with
clinical
improvement.
tomyositis
with
clinical
improvement.
During the neoadjuvant treatment, the patient was treated with intravenous immuAt the
the end
end
of neoadjuvant
neoadjuvant
treatmentasfor
for
breast cancer,
cancer,
she had
had
major clinical
clinical
imAt
of
treatment
breast
she
major
imnoglobulins
(IVIGs)
and oral prednisone
maintenance
dosage
of
25aamg/die
for dermaprovementwith
provement
of dermatomyositis
with normalization of CK values and muscular weakness
tomyositis
clinical improvement.
mostly
recovered.
Breast
ultrasound
andmammography
mammography
showed
a acomplete
response
mostly
recovered.
Breast
ultrasound
and
showed
a complete
to
At the end of neoadjuvant treatment
for
breast cancer,
she had
major response
clinical
imto
treatment
and
total
body
CT
was
negative
for
metastases.
In
April
2020
the
patient
treatment
and
total
body
CT
was
negative
for
metastases.
In
April
2020
the
patient
underprovement of dermatomyositis with normalization of CK values and muscular weakness
underwent
left mastectomy
and axillary
node resection
a pathologic
(ypT0, ycM0)
ypN0,
went
left
mastectomy
andultrasound
axillary
node
with a with
pathologic
(ypT0, ypN0,
mostly
recovered.
Breast
andresection
mammography
showed a complete
response to
ycM0)
and
a
radiologic
complete
response
(shown
in
Figure
2),
and
full
regression
of
and
a radiologic
complete
(shown
Figure 2),Inand
full2020
regression
of dermatreatment
and total
body CTresponse
was negative
for in
metastases.
April
the patient
underdermatomyositis
symptoms.
tomyositis
symptoms. and axillary node resection with a pathologic (ypT0, ypN0, ycM0)
went left mastectomy
and a radiologic complete response (shown in Figure 2), and full regression of dermatomyositis symptoms.

a

b

c

d

atrophy,
fiber
necrosis
andand
regeneration,
Figure 2. Deltoid muscle biopsy
biopsy showed
showed(b)
(b)fiber
fibersize
sizevariability
variabilitywith
withperifascicular
perifascicular
atrophy,
fiber
necrosis
regenerab infiltrates
cexpression
d Resistance
(a,d)
perimysial
inflammatory
infiltrates
and (c)
sarcolemmal
of MxA
(Myxovirus
Protein).
a (a,d)
tion,
perimysial
inflammatory
and
(c) sarcolemmal
expression
of MxA
(Myxovirus
Resistance
Protein).

Figure 2. Deltoid muscle biopsy showed
(b) fiber
size variability
perifascicular
fiber necrosisadministered
and regenera- subThe patient
is continuing
herwith
adjuvant
therapyatrophy,
with trastuzumab
tion, (a,d) perimysial inflammatory infiltrates and (c) sarcolemmal expression of MxA (Myxovirus Resistance Protein).

cutaneously (600 mg) every three weeks to complete one year of treatment and hormone
therapy with aromatase inhibitor. Treatment with immunoglobulins is ongoing while
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prednisone has been reduced maintaining a complete clinical recovery and CK values
within the limits of the norm (the last dosage was 98 IU/L).
2. Discussion
Dermatomyositis is an idiopathic inflammatory myopathy (IIM) characterized by
subacute skin lesions, muscle weakness, and characteristic muscle biopsy findings. Gottron
papules and heliotropic rash are typical features; other cutaneous manifestations are
poikiloderma, holster sign, calcinosis cutis, psoriasiform changes and erythroderma [1,2].
More rare symptoms are edema, dysphagia and interstitial lung disease.
It has been observed that the presence of specific myositis-related autoantibodies
(MSA) is associated with different clinical manifestations. The finding of high levels of
anti-TF1γ and anti-NXP2 is frequent in paraneoplastic forms (about 80%) and often these
patients have severe skin manifestations and dysphagia; a recent meta-analysis showed
that patients with high levels of anti-TF1γ have a 27-fold higher odds ratio of developing
malignancy [3,4].
From 15% to 30% of cases of dermatomyositis is a cancer-associated myositis (CAM) [5].
A new diagnosis of dermatomyositis in patients over 45 years of age should always be
associated with oncological screening [6]. Dermatomyositis is most frequently associated
with lung, ovarian, gastric, pancreatic, colorectal cancer and non-Hodgkin lymphoma;
in women, 20% is associated with breast cancer [1,7]. The most represented histotype is
ductal carcinoma while no statistical trends regarding hormone receptors status and HER2
positivity were detected [8]. Symptoms may precede the diagnosis of breast cancer, be
simultaneous or appear later; reappearance of symptoms may indicate a relapse [9].
Management of early breast cancer (eBC) is primarily based on surgical approach that
may be immediate or subsequent to neoadjuvant chemotherapy. The choice is based on
the extent of disease and biological risk of recurrence. The chemosensitivity is variable
according to phenotype (greater for HER2 positive tumors and poor for luminal-A like
subtypes). Guidelines recommend evaluating neoadjuvant chemotherapy in all patients
with HER2-positive disease >2 cm. Although neoadjuvant chemotherapy does not increase
survival, it reduces the extent of surgery in locally advanced and large operable cancer and
evaluates the therapeutic response, which is a well-established prognostic factor and guide
the choice to adjuvant treatment [10].
Treatment of dermatomyositis is mainly based on corticosteroids and immunosuppressant agents and immunoglobulins as second-line treatment. In these patients, the treatment
of cancer often shows the improvement of myositis [9,11].
Currently, there are no guidelines or randomized trials for the management of breast
cancer complicated by dermatomyositis. The literature is based exclusively on case reports [1,2,4,6,8,11–19]. The existing reports do not clearly indicate whether an immediate
or postponed surgical approach to neoadjuvant therapy is preferable. In our case the
patient has done standard neoadjuvant chemotherapy for Stage III HER2 positive breast
cancer. The choice was dictated by the extent of disease, the presence of mastitis, the
lymph node involvement and HER2 positivity. The patient had rapid improvement of
muscular symptoms after few chemotherapy administrations. There are no data about the
role of neoadjuvant chemo/hormonal therapy and in previous case reports, surgery is preferred to neoadjuvant treatment, probably also due to the increased risk of infections [1,14].
However, the evidence for this is extremely low.
Moreover, in the case of patients with HER2+ disease, there is evidence to suggest an
additional role of Trastuzumab in blocking the paraneoplastic process. Recently Pellegrino
et al., published the case of a patient with HER2+ eBC and dermatomyositis who achieved
the remission of symptoms only after the first administration of adjuvant Trastuzumab. The
patient had high serum level of anti-HER2 antibodies. It could therefore be hypothesized
that HER2-specific T-cell clones, stimulated by the presence of the HER2 antigen in the
neoplasm, may cross-react with unknown skin antigens causing dermatomyositis. Probably
trastuzumab has blocked this cross-reaction leading to dermatomyositis remission [19].

Curr. Oncol. 2021, 28

1960

This supports our hypothesis that, not only is neoadjuvant chemotherapy safe in patients
with paraneoplastic dermatomyositis, but that in the case of HER2 positivity trastuzumab
could promote the remission of muscular symptoms.
3. Conclusions
This is an example of complete resolution of neurological symptoms and complete
eradication of breast cancer after neoadjuvant chemotherapy and anti-HER2 therapy. These
findings support the use of neoadjuvant chemotherapy when it is indicated, and also when
associated with paraneoplastic dermatomyositis. Nevertheless, more data are warranted to
establish the best management for these patients to gain much longer survival.
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