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Abstract

Miliary shadows on chest imaging have wide differential diagnoses. The most common etiol-
ogy is infectious, such as miliary tuberculosis (TB) and histoplasmosis, but miliary shadows
can be the presentation of sarcoidosis, pneumoconiosis, and secondary metastasis to the
lungs from primary cancers of the thyroid, kidney, and trophoblasts as well as sarcomas. Here
we present the case of a 35-year-old Indian male who presented with a 2-month history of
dry cough and shortness of breath. Chest imaging showed diffuse bilateral miliary nodules.
The initial impression was that of miliary pulmonary TB. Subsequent bronchoscopy with a
transbronchial biopsy confirmed the diagnosis of pulmonary mucinous adenocarcinoma with
brain metastasis, which is a rare and unusual presentation of primary lung cancer. The tumor
was positive for ALK5A4 and PD-L1, and the patient was started on tyrosine kinase inhibitor

immunotherapy, with a favorable response. © 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Miliary shadows in the lung are seen in a wide variety of conditions. The miliary pattern
shows as numerous small nodules (usually 1-3 mm in diameter) in the lung with sharp
margins [1].

The miliary pattern on chest radiography could be a presentation of miliary tuberculosis
(TB), histoplasmosis, sarcoidosis, pneumoconiosis, bronchoalveolar carcinoma, or pulmonary
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siderosis. It can also be the sign of secondary metastasis to the lungs from primary cancers of
the thyroid, kidney, and trophoblasts as well as some sarcomas [2, 3].

Lung cancer is among the most frequently diagnosed cancers and the world’s leading
cause of cancer-related death [4]. Lung cancers are classified into small cell lung cancer
(SCLC) and non-SCLC (NSCLC). NSCLCs are further divided into three major subtypes:
squamous cell carcinoma, adenocarcinoma, and large cell carcinoma. Lung adenocarcinoma
is the most common type among nonsmokers and women [4, 5].

Lung adenocarcinomas typically arise from the bronchial epithelium or bronchial glan-
dular epithelium. Pathologically, adenocarcinoma may display an acinar, papillary, micropap-
illary, lepidic, or solid growth pattern, with either mucin or pneumocyte marker expression,
and itis usually located peripherally with pleural involvement [6]. Their most frequent radio-
logical demonstration is ground-glass, part-solid, and solid nodules on chest CT scans [7].
Primary lung cancer rarely presents as miliary nodules [8-10]. Here, we present the case of
a 35-year-old male nonsmoking patient from a TB endemic area presenting with miliary
mottling on chest X-ray and diagnosed as having adenocarcinoma of the lung.

Case Presentation

A 35-year-old male patient from a TB endemic area presented to the emergency
department with a 2-month history of dry cough, shortness of breath, and right-sided chest
pain. Hehad two episodes ofhemoptysis with smallamounts of blood 1 week before presenting
to the hospital. He had no history of fever or night sweats and had lost around 2-3 kg over the
preceding 2 months.

He had no history of close TB contact, incarceration, or recent traveling. He isa nonsmoker
with no significant past medical and surgical history and works as a carpenter. There was no
history of high-risk sexual behavior and no history of drug addiction.

His vital signs and physical examination results were benign except for a dull percussion
note in the right lower chest and decreased air entry on auscultation. A laboratory exami-
nation revealed a hemoglobin level of 14 g/dL (reference range 13.0-17.0) and a total
leukocyte count 0of 9,300/mm? (reference range 4.0-10.0), but normal differential counts. His
liver and renal function test results were within normal limits. The C-reactive protein level
was 22 mg/L (reference range 0-5). A chest X-ray showed extensive bilateral pulmonary infil-
trates with a miliary pattern, and right-sided pleural effusion (Fig. 1). The patient was initially
placed on airborne precautions. The following tests done to narrow down the differential
diagnoses were all negative: QuantiFERON-TB Gold test, sputum acid-fast bacilli smear (two
samples), tuberculin skin test, human immunodeficiency virus antibody test, and hypersen-
sitivity pneumonitis screen.

A CT scan of the chest confirmed multiple miliary nodular infiltrates throughout both
lungs, mediastinal lymphadenopathy, and a right hilar soft tissue lesion, as well as multiple
dense dorsal spinal lesions and abdominal retroperitoneal lymphadenopathy (Fig. 2, 3).
Whole-body PET further confirmed a primary tumor in the right lung with bilateral extensive
small nodular pulmonary metastases; bilateral hilar, multiple mediastinal, left lower neck,
and upper retroperitoneal and para-aortic lymph node metastases; and multiple sclerotic
bone metastases. Head MRI revealed multiple (about 5) foci of abnormal enhancement, scat-
tered in both cerebral hemispheres but mainly on the left side, likely metastatic.

Fiberoptic flexible video bronchoscopy was performed, revealing unremarkable cords,
trachea, and carina and left lung. The right side of the lung showed nodular infiltration
starting from the right main bronchus extending into the right bronchus intermedius, causing
complete occlusion of the right lower lobe apical segment. Bronchioalveolar lavage, bron-
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Fig. 1. Chest X-ray. Poste-
rior-anterior view show-
ing bilateral miliary shad-
ows (red arrows) and
right-sided pleural effu-
sion (blue arrow).

Fig. 2. Chest CT scan
showing bilateral miliary
nodular infiltrates (red
arrows).

Fig. 3. Chest CT scan show-
ing multiple bilateral mili-
ary nodules (red arrows).
Fig. 4. Transbronchial bi-
opsy depicting the tumor
with an acinar growth
pattern. H&E. x200.

Fig. 5. Tumor cells show-
ing cellular atypia with
prominent nuclei and
abundant intracytoplas-
mic mucin. H&E. x400.

Fig. 6. Tumor cells dem-
onstrating diffuse strong
nuclear staining for TTF-1.
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chial brushings, and fluoroscopy-guided transbronchial biopsies of the right-sided mass

were conducted.

The bronchioalveolarlavage was negative for malignant cells, and histopathology showed
pulmonary mucinous adenocarcinoma (Fig. 4-6). Inmunohistochemical analysis revealed
that the tumor cells were positive for napsin A (Fig. 7) and anaplastic lymphoma kinase
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Fig. 7. Diffuse strong cy-
toplasmic staining for
napsin A.

Fig. 8. Diffuse strong cy-
toplasmic staining for
ALK-1.

Fig. 9. Moderate-to-
strong membranous
staining for PD-L1.

(ALK5A4) (Fig. 8) and strongly positive for programmed cell death ligand 1 (PD-L1) (Fig. 9).
EGFR mutation was negative.

The patient was referred to an oncologist and was started on tyrosine kinase inhibitor-
based therapy, initially crizotinib, and then switched to alectinib with a favorable response to
treatment. PET CT done after 4 months showed remarkable resolution of the hypermetabolic
nodule in the lower lobe of the right lung, as well as resolution of the right pleural effusion
and the lymphadenopathy in the abdomen and retroperitoneum. Metabolic resolution of the
hypermetabolic bone lesions was observed, and there were no new lesions. A repeat head
MRI demonstrated a favorable response to treatment. The patient is still under active
treatment and tolerating the treatment well.

Discussion

Lung cancer is among the most frequently diagnosed cancers and the world’s leading
cause of cancer-related death [4]. The peak-incidence age for lung cancer is between 55 and
65 years, and smoking is a well-established risk factor: active and passive smokers have a
13-fold and 1.5-fold higher risk than nonsmokers, respectively [11]. Lung cancers are clas-
sified into SCLC and NSCLC. NSCLCs are further divided into three major subtypes: squamous
cell carcinoma, adenocarcinoma, and large cell carcinoma [4, 5]. Squamous cell carcinoma
and SCLC quite often present as a central mass [12].
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Lung adenocarcinomas typically arise from the bronchial epithelium or bronchial glan-
dular epithelium, and they are the most common type among nonsmokers and women [4, 5].
Pathologically, adenocarcinoma may display an acinar, papillary, micropapillary, lepidic, or
solid growth pattern, with either mucin or pneumocyte marker expression, and it is usually
located peripherally with pleural involvement [6]. The most frequent radiological demon-
stration is ground-glass, part-solid, and solid nodules on chest CT scans [7]. Primary lung
cancer rarely presents as miliary nodules [8-10].

Miliary shadows in the lung are seen in a wide variety of conditions. The miliary pattern
shows as numerous small nodules (usually 1-3 mm in diameter) in the lung that usually have
sharp margins [1]. The miliary pattern on chestradiography could be a presentation of miliary
TB, histoplasmosis, sarcoidosis, pneumoconiosis, bronchoalveolar carcinoma, or pulmonary
siderosis. It can also be the sign of secondary metastasis to the lungs from primary cancers of
the thyroid, kidney, and trophoblasts as well as some sarcomas [2, 3]. High-resolution CT can
help to narrow down the differential diagnoses by distributing the micronodules into centri-
lobular, perilymphatic, and random patterns. Infectious bronchiolitis commonly presents a
centrilobular pattern and sarcoidosis a perilymphatic pattern, whereas a random pattern is
suggestive of hematogenous metastases, as in our patient (Fig. 3) [12].

A thorough review of the literature revealed a few similar cases reported as miliary
primary lung carcinoma [2]. The largest case series is reported from Japan, in which 5 such
patients were included [3]. Thatreport concluded thatthe prevalence of the miliary phenotype
is <1% among Japanese patients and that they had a poor prognosis.

Adenocarcinoma is the most common type of lung cancer among nonsmokers and women
[4,5].InTB endemicareas, itis always tempting to treat patients presenting with miliary shadows
on chest imaging as miliary TB cases [13]. The presentation of adenocarcinoma of the lung as
miliary shadows is rare, but it has a poor prognosis if its diagnosis is delayed. Immunotherapies
with tyrosine kinase inhibitors and anaplastic lymphoma kinase fusion inhibitors have elicited
favorable treatment responses and prolonged overall survival, as in our case [11, 12].

Conclusions

Miliary shadows on chest imaging could be a presentation of common conditions such as
miliary TB, fungal infections, sarcoidosis, and occupational lung disease. It can also be a mani-
festation of hematogenous metastasis to the lungs from thyroid and renal cancers, sarcomas,
etc. Adenocarcinoma of the lung, although rarely presenting as a miliary pattern due to the
intrapulmonary nature of its metastases, nevertheless could be missed if no tissue biopsy is
taken and patients are treated empirically in TB endemic areas based on a radiological diag-
nosis of miliary TB. This can lead to a delay in diagnosis and in the initiation of effective
tyrosine kinase inhibitor-based treatment and will lead to poor outcomes. We conclude that
adenocarcinoma of the lung may be considered a rare but sinister differential diagnosis of
miliary shadows on chest imaging. It has a favorable response to tyrosine kinase inhibitor-
based therapy even with brain metastasis.
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