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Abstract: A 42-year-old man with four months of retro-
sternal pain and two months of skin rashes and proximal
muscle weakness was diagnosed with dermatomyositis
(DM) based on muscle enzyme analysis and needle elec-
tromyography. Chest computed tomography (CT) showed
scattered inflammation nodules in both lungs’ upper
lobes with negative sputum smear for lung cancer and
pulmonary tuberculosis (TB). A good clinical response to
oral prednisone was obtained, except for the retrosternal
pain in the preceding two months. Urgent CT pulmonary
angiography ruled out pulmonary thromboembolism but
revealed squamous cell lung cancer with metastases in
the sternum and mediastinal lymph nodes. In retrospect,
we found osteolytic destruction consistent with sternal
metastasis on CT taken at the initial treatment of DM,
which was missed by radiologists. Simultaneously, the
man was diagnosed with pulmonary TB based on rapid
mycobacterial TB detection. This case report indicates the
radiologic errors and highlights the importance of a thor-
ough search for underlying lung cancer and pulmonary
TB in patients with DM, especially in countries with a
high TB burden.
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1 Introduction

Dermatomyositis (DM) is an idiopathic inflammatory myo-
pathymanifested by progressive symmetric proximalmuscle
weakness and pathognomonic skin rashes, including peri-
orbital heliotrope discoloration and Gottron’s papules [1].
DM is associated with the likelihood of simultaneous or
sequential lung cancer and is involved in developing pul-
monary tuberculosis (TB) [2–5]. The coexistence of lung
cancer and pulmonary TB is a challenge for diagnosing
and treating both diseases, which might be due to the asso-
ciation and existence of immune disorders in the tumor
environment [6]. We present a case of DM with a missed
diagnosis of lung cancer due to the interpretation errors
on chest computed tomography (CT) and concurrence of
pulmonary TB after invasive bronchial washing and rapid
mycobacterial TB detection. The patient has given his
written informed consent to publish this case report.

2 Case report

A 42-year-old man with a history of smoking 40 pack-
years presented with four months of retrosternal pain
and two months of skin rashes and muscle weakness
and was referred for muscle enzyme analysis and needle
electromyography. The retrosternal pain was described
as dull and with mild intensity, worse with deep inspira-
tion and cough. The skin rashes were seen over the dorsal
surface of the hands (Figure 1a), especially over the face
and V-neck area (Figure 1b), and the back (Figure 1c). The
muscle weakness was noticed when climbing stairs, rising
from a seated position, and reaching for items above
shoulders. Muscle enzyme levels were markedly elevated:
creatine kinase was 10,565 U/L (reference <310U/L), aspar-
tate transferase 509U/L (reference <46U/L), andmyoglobin
1,622 µg/L (reference <72 µg/L). The lactic dehydrogenase
level was also significantly increased to 1,063U/L (reference
<250U/L). Needle electromyography showed abnormal
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spontaneous activity and neurogenic recruitment in bilat-
eral biceps and quadriceps. The CT scan of the chest at the
initial treatment revealed the scattered inflammation nodules
at both lungs’ upper lobes (Figure 2a) with repeatedly nega-
tive sputum smear for lung cancer and pulmonary TB. The
man was diagnosed with DM and then treated with oral pre-
dnisone (80mg per day for four weeks) [7]. A good clinical
response was obtained as the regression of skin rashes,
recovery from muscle weakness, and improvement in
enzyme analysis. He was referred to our department to
further evaluate and manage progressive retrosternal pain
in the preceding two months.

On admission, the patient was in severe retrosternal
pain with aggravation on deep inspiration. Physical exam-
ination showed new sternal tenderness and the same skin
rashes over the face, neck, upper trunk; the vital signs
were stable. Blood coagulation analysis demonstrated an
elevated D-dimer level; the electrocardiogram, oxygena-
tion, and other laboratory tests were normal. Both DM
and its associated treatment are risk factors for venous

thromboembolism [8]. Based on the presence of chest
pain and elevated D-dimer level, urgent CT pulmonary
angiography was performed and displayed good contrast
filling in the pulmonary vessels without evidence of pul-
monary thromboembolism. The contrast-enhanced CT scan
showed bilateral nodules with lobulated and spiculated
margins (Figure 2b), sternal osteolytic destruction (Figure 2c),
and mediastinal lymphadenopathy (Figure 2d). The man
was diagnosed with squamous cell lung cancer (T4N3M1c,
stage ⅣB) based on positive endobronchial ultrasound-
guided transbronchial needle aspiration of node station
seven and needle biopsy of the sternum. The patient
then received combined chemotherapy with gemcitabine
(1,000mg/m2) and nedaplatin (80mg/m2), to which he
showed partial response. We analyzed the CT scan taken
at the initial treatment of DM and found sternal osteolytic
destruction in the mediastinal window setting responsible
for the patient’s retrosternal pain. Simultaneously, he was
diagnosed with pulmonary TB based on positive rapid
mycobacterial TB detection of bronchial washing and

Figure 1: Skin rashes were seen over the dorsal surface of the hands (Gottron’s papules) (a) black arrow, especially over the face and V-neck
area (b), black arrow, and the back (c).

Figure 2: CT scan performed at the initial treatment of DM showing scattered inflammation nodules in lung apices (a), enhanced CT scan
performed during this admission showing bilateral apical lung nodules with lobulated and spiculated margins (b), sternal osteolytic
destruction (c) black arrow), and mediastinal lymphadenopathy (d) black arrow).

424  Yuting Yin et al.



then received standard anti-TB therapy composed of iso-
niazid (300mg per day), rifampicin (450mg per day), pyr-
azinamide (1,200mg per day), and ethambutol (750mg
per day). The patient died of progressive lung cancer 18
months following the diagnosis.

Ethics approval and consent to participate: This study
was conducted following the Helsinki Declaration II and
was approved by the Institutional Review Boards of The
First Affiliated Hospital of Chongqing Medical University.
The patients provided written informed consent for pub-
lication of individual clinical details and all the accompa-
nying images.

3 Discussion

DM is the most common inflammatory myopathy charac-
terized by specific skin rashes and progressive proximal
muscle weakness. It is associated with an increased risk
of simultaneous or sequential malignancy, which occurs
primarily in the ovary, gastrointestinal tract, lung, and
breast [9]. The risk of malignancy is highest in the first
year after the diagnosis of DM and persistent beyond the
fifth year, and malignancy has adverse effects on mor-
tality and healthcare cost [10]. Patients with DM are sug-
gested to evaluate malignancy based on gender, age, and
ethnicity and strongly recommended long-term follow-
up. In this case report, the patient was diagnosed with
metastatic lung cancer after recognizing the sternal destruc-
tion on the CT scan, which was initially reported as “scat-
tered inflammation nodules but no destructive lesions” by a
consultant radiologist. Errors do still occur in the reporting
of radiologic images since Garland had demonstrated in
1959 that reporting error rates in daily practice were 3–5%
when negative studies were included, and the rate was 32%
when positive studies were retrospectively analyzed [11].
This missed diagnosis could be attributed partially to the
first abnormality’s search satisfaction (scattered inflamma-
tion nodules) and under-reading of visible abnormality
(sternal osteolytic destruction), which are the two major
radiologic errors [12]. After identifying the first abnormality,
radiologists are prone to stop searching for another abnorm-
ality. And the search satisfaction is also due to excess work-
load, which increases the probability of radiologic errors
accompanied by decreasing image analysis time [13]. Var-
ious strategies have been proposed to reduce the radiologic
errors and the chance of missed or delayed diagnoses. The
use of checklists and standardized reports has been thought
to reduce search satisfaction and under-reading, but risk

focusing on the lists and ignoring unexpected findings
[14]. The use of computer-aided detection has been demon-
strated to reduce the likelihood of missing subtle lung
nodules and exhibit increased sensitivity but decreased spe-
cificity [15]. Although the combination of the two methods
mentioned above is promising, it has not been adequately
validated in the practice of radiology. Communication
between radiologists and referring physicians could also
reduce radiologic errors and ultimately benefit patients
[16]. The information depending on patient-specific char-
acteristics and physician’s perception of specialization is
always needed by the referring physicians from the radi-
ologists [17].

The patients with DM are also at greater risk of devel-
oping pulmonary and extrapulmonary TB, especially those
receiving long-term corticosteroid therapy [3]. High suspi-
cion for TB in patients with DM should be considered in
developing countries with high TB burdens, such as India,
Indonesia, and China, which accounted for 45% of the
estimated incident cases worldwide [18]. Without evidence
of osteolytic bone destruction, this case would represent a
diagnostic dilemma as apical regions are frequent pul-
monary TB locations, and differential diagnosis between
early lung cancer and sputum smear-negative pulmonary
TB could be complicated. Pre-existing TB is an indepen-
dent risk factor for lung cancer and vice versa. In this case,
we could not tell which came first due to the lack of pre-
vious clinical data. The increased lactic dehydrogenase
level might be a good marker for lung cancer screening,
which did not apply in this case because DM could also
cause its increase [19]. The presence of lung cancer might
have resulted in missed diagnosis and delayed treatment
of pulmonary TB without conducting electronic broncho-
scopy and analysis for TB infection. CT-guided transthor-
acic core-needle biopsy could also be performed in this
case and facilitate the differential diagnosis of lung cancer
and pulmonary TB or to arrive at a definitive diagnosis of
both diseases simultaneously.

4 Conclusion

This case report indicates the importance of a thorough
search for underlying lung cancer and pulmonary TB in
patients with DM, especially in countries with a high TB
prevalence. Radiologic similarities often pose a diag-
nostic dilemma between early lung cancer and sputum
smear-negative pulmonary TB. Therefore, multiple inva-
sive and noninvasive investigations should be performed
to rule out or confirm the alternative diagnoses.
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