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Case Report

A case of juvenile systemic sclerosis and congenital
pulmonary airway malformation related mucinous
adenocarcinoma of the lung: paraneoplastic syndrome or
just a coincidence?
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ABSTRACT
Background. Juvenile systemic sclerosis (JSS) is an extremely rarely seen auto-immune disease characterized
by the increased fibrosis of skin and internal organs. Congenital pulmonary airway malformation (CPAM)
is a developmental disorder of the lung, characterized by atypical cell hyperplasia which creates the ground
for lung adenocarcinoma. In general, CPAM is diagnosed in early childhood, due to recurrent respiratory
symptoms including cough, hemoptysis and respiratory infections. Although rare, there are some sporadic
asymptomatic cases of CPAM that have been reported. We present a case with a coincidental presence of two
rare diseases: JSS and CPAM.
Case. An adolescent female patient was admitted to hospital due to clinical signs of JSS. During the followup, the patient had been diagnosed with cystic adenoid malformation of the lung complicated by mucinous
adenocarcinoma. The patient was previously healthy with an unremarkable history, including lack of
respiratory symptoms. Left inferior lobectomy was performed. Considering the small size of malignant loci, the
total resection of the tumor and absence of any sign for metastasis disease, adjuvant therapy was not scheduled.
We haven’t found a pediatric case of CPAM associated adenocarcinoma of the lung presented by signs of JSS in
the literature. In this case, the clinical signs of JSS possibly represent part of the paraneoplastic syndrome related
to adenocarcinoma of the lung.
Conclusions. Internal organ involvement, including respiratory system, should not be omitted even in
asymptomatic patients with JSS. Auto-antibody negativity represents a clue for the possible underlying
condition. Further studies with a higher number of patients would reveal more relevant data.
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Juvenile systemic sclerosis (JSS) is an extremely
rare multisystemic disease characterized
by skin stiffness, vasculopathy and internal
organ involvement.1-4 The precise worldwide
incidence of the disease is unknown. The disease
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pathophysiology is not completely explained.
Possible triggers (infections, trauma, chemicals
etc.) initiate an auto-immune response which
is characterized by the production of autoantibodies and increased skin and internal
organ fibrosis.1,3
Studies among adults reported an increased
frequency of malignancies (namely lung
cancer) in patients with systemic sclerosis (SS).58
However, it is still controversial weather the
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signs of systemic sclerosis appear as a part of
paraneoplastic syndrome or whether systemic
sclerosis itself carries an increased risk for
malignancies (lung cancer, gastric cancer, etc.).
The possible association between systemic
sclerosis and malignancy has been explained by
a variety of theories, majority of them requiring
further investigation and confirmation.6-10
Previously known as congenital cystic
adenomatoid malformations (CCAM), the
congenital pulmonary airway malformation
(CPAM) represents localized developmental
defects of airway formation at different times of
lung development with an estimated incidence
at 1:25,000 –1:35,000 births.11 Previous studies
showed that atypical goblet cell hyperplasia
(AGCH) in CPAM represents a precursor lesion
for pulmonary adenocarcinomas.12,13
In this report, we present a case with
coincidental presence of two rare diseases:
JSS and CPAM, an adolescent female patient
admitted to hospital due to clinical signs of
JSS. During the follow-up, the patient was
diagnosed with cystic adenoid malformation
of the lung. The pathophysiologic evaluation
revealed mucinous adenocarcinoma. We
sought to emphasize the importance of further
evaluation of patients with JSS, especially those
with negative autoantibodies.
Case Report
A 14- year-old female patient was admitted
to our outpatient department due to swelling
and stiffness of her fingers continuing for
2.5 years (Fig. 1). The patient was previously
healthy with an unremarkable medical history.
All complaints started 6 months prior to
admission. At the physical examination, she
had marked Raynaud’s phenomenon on her
fingers. The skin of the face looked “shiny and
stiff”. She had unremarkable initial laboratory
test results: white blood cells count 4.900/mm3,
hemoglobin 13.1 gr/dl, thrombocytes count
244.000/ mm3. Acute phase markers were in
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Fig. 1. Swelling of fingers, Gottron papules,
Raynaud’s phenomenon. Contracture in the proximal
interphalangeal joint of the 5th finger of the right
hand.

normal ranges: erythrocyte sedimentation
rate 11 mm/h, CRP 0.04 mg/dl. The values of
urea, creatinine, alanine-aminotransferase,
aspartate-aminotransferase were in referent
values. Evaluation of autoantibodies revealed
the positivity of anti-nuclear antibody (ANA,
>1/100), while anti-double strand DNA
(ds-DNA), anti-Smith (Sm) and anti-Scl 70
antibodies were negative.
The patient was diagnosed with JSS according
to Pediatric Rheumatology European Society
(PReS)/American College of Rheumatology
(ACR)/European League Against Rheumatism
(EULAR) criteria for JSS10 and prednisolone (10
mg/day, per oral) and methotrexate (15 mg/m2/
week, subcutaneous) were started.
Lung involvement
Although the patient had no respiratory
symptoms and her previous medical history was
unremarkable, the evaluation of the respiratory
system was performed as a part of the routine
workup for JSS patients. During the regular
screening for internal organ involvement, the
chest X-ray and the spirometry were performed
and found to be in the normal range with a
forced vital capacity (FVC) of 80%, forced
expiratory volume in 1 second (FEV1) 76%,
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FEV1/FVC 92% and carbon-monoxide diffusion
capacity (DLCO) 92%. The X-ray revealed a
round shaped cystic lesion in the basal part of
the left lung. The irregularity of the patient’s
X-ray was a reason to perform the thoracic highresolution computerized tomography (HRCT)
which revealed the cystic lesion (57 x 44 mm) in
the basal part of the left lung lobe (Fig. 2). The
left inferior lobectomy was performed.
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expression for CK7 (Fig. 3B), CK20 staining was
negative (Fig. 3C). The genetic analysis of the
Kirsten rat sarcoma viral oncogene homolog
(KRAS) mutation revealed KRAS 12 (612C,
612S) positivity. The pathology report suggested
congenital pulmonary airway malformation
(CPAM type-2) as a basis for development of
mucinous adenocarcinoma.
Follow-up

Histopathological evaluation
Pathologic specimen demonstrated two focal
mucinous adenocarcinoma (0.4 cm in diameter)
with lepidic and focal acinar growth pattern
without pleural invasion (Fig. 3A). Mucinous
adenocarcinoma exhibited diffuse cytoplasmic

Fig. 2. Thoracic high-resolution computerized
tomography (HRCT) of the patient showing cystic
lesion (57 x 44 mm) in the basal part of the left lung
lobe (arrow).

Considering the small size of malignant loci, the
total resection of the tumor and absence of any
sign for metastasis disease, adjuvant therapy
was not scheduled and clinical surveillance with
periodical thorax HRCT was planned. After
1.5 years of follow-up, at the last clinic visit,
the patient had no complaints. The stiffness
of the skin remarkably decreased modified
Rodnan skin score (mRSS; 38 vs. 16). She had
no signs of Raynaud phenomenon but still
had puffy fingers in the physical examination
with normal thoracic HRCT findings. The
immunosuppressive treatment was continued
during the 12 months after the surgical
treatment. Due to regression of clinical findings
(except for limited range of motion in the
proximal interphalangeal joints in 4th and 5th
fingers of the right arm, which are considered
as disease sequela), the immunosuppressive
treatment was canceled. Physiotherapy for her
fingers continued.
Written consent to publish was obtained from
the study participant.

Fig. 3. Histopathological evaluation of the surgical material obtained by the left basal lobectomy. A) Mucinous
proliferation composed of back-to-back glands, consistent with mucinous adenocarcinoma (arrows, H&E
x100). B) Mucinous adenocarcinoma exhibiting diffuse cytoplasmic expression for CK7. C) CK20 staining was
negative.
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Discussion
This is the first report of a patient with JSS and
congenital pulmonary airway malformation
complicated by the mucinous adenocarcinoma
of the lung.
The increased frequency of malignancy among
patients with systemic sclerosis has been
reported among adults.6-9 Studies including
pediatric patients are scarce due to rarity of
the disease and the increased risk for cancers
among children with JSS has not been reported
yet.
The main dilemma regarding our patient was
whether the lung mucinous adenocarcinoma
as the complication of CPAM 2 represented
the basis for clinical signs of JSS or the two
conditions appeared coincidentally.
CPAM is a developmental disorder of the
lung, characterized by the atypical cell
hyperplasia which creates the ground for lung
adenocarcinoma.11-13 Fakler et al.13 reported
that 5 out of 33 CPAM patients developed
lung adenocarcinoma. All of them had positive
KRAS oncogenic mutation, which is considered
to be an oncogenic driver in this patients’
group.13,14 Similarly, our patient had positive
KRAS mutation which was confirmed in the
cancer tissue.
In general, CPAM is a condition recognized
early in childhood due to prominent
respiratory symptoms including recurrent
pulmonary infections, productive cough,
and hemoptysis.15-26 However, a certain
number of patients remain asymptomatic
until adulthood.15,20,23,27 Frick et al. reported a
68-year-old male patient with invasive lung
mucinous adenocarcinoma on the basis of
CPAM.17 The reported patient presented with
chest pain but no systemic symptoms including
signs of vasculopathy and systemic sclerosis
were reported. Abecasis et al.23 described an
asymptomatic 14-year-old male patient who
was coincidentally diagnosed with a mucinous
bronchioloalveolar carcinoma associated with
a CPAM type-1. The patient underwent right
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inferior lobectomy. After two years of followup he is completely asymptomatic and free of
complications.
In a study by Pogoriler et al.14, over a 2.5-year
period 184 surgical specimens from 174 infants
with congenital lung lesions were identified.
No malignancy was identified. There were no
cases of pleuropulmonary blastoma or acinar
dysplasia.
Papagiannopoulos et al.20 reported their
19-years’ experience with cystic lesions of the
lung among pediatric and adult population.
A total of 46 operations were performed on
44 patients (24 children and 20 adults). Cystic
adenomatoid malformation was the most
common pathological finding. Malignancy
was confirmed in three pediatric patients
(12.5%): bronchoalveolar carcinoma in 2 and
pleuropulmonary blastoma in 1 patient. In
the adult population cystic adenomatoid
malformation was the second most common
lesion, seen in 5 (25%) patients. In half of the
adults 11 (55%) were asymptomatic while
the rest had signs and symptoms related to
expansion or infection of the cysts. However,
none of the adults had malignancy at the
pathophysiological evaluation of the surgical
specimen. Authors suggest resections of the
congenital cysts in childhood, in order to
avoid later complications, which could make
operating more difficult.20
As we mentioned previously in the manuscript,
our patients fulfilled PReS)/ACR/EULAR
Classification Criteria for Juvenile Systemic
Sclerosis.10 She had proximal sclerosis and
induration of the skin (initial mRSS 38),
sclerodactyly, Raynaud’s phenomenon and
ANA positivity. The scleroderma specific anti
Scl-70 was negative, but we should keep on
mind the low percentage of its positivity in JSS
patients. The acute phase markers and routine
laboratory work-up was non-significant as it is
in the majority of JSS patients.1,3-5
Bearing in mind the rarity of both conditions
(JSS and mucinous adenocarcinoma associated
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with CPAM) makes it inappropriate to consider
both of them separately. Consequently, in our
patient we prefer to consider JSS findings as
a possible paraneoplastic sign of mucinous
adenocarcinoma of the lung. Improvement of
skin stiffness and disappearance of Raynaud’s
phenomenon after the resection of the tumor
support our hypothesis.
Still, this is the first reported case which
requires further confirmation by extending
patient numbers. The other limitation is that
the serologic evaluation of our patients has
been limited since we were not able to perform
analysis of tests which are associated to
malignancy in systemic sclerosis.
As far as we know, this is the first report of
patients with JSS with co-existing mucinous
adenocarcinoma of the lung associated with
cystic adenoid malformation. The underlying
condition should be evaluated in patients
with JSS, especially those with negative
autoantibodies. Further studies with higher
number of patients would reveal more relevant
data.
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