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    Summary

The authors report the case of a cystic pancreatic cancer with pulmonary metastasis to illustrate the unusual radiographic halo-sign appearance of nodular/consolidative change with surrounding ground glass pattern and also to highlight the histopathological background underlying this pattern.
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Background

Pancreatic cancer is the fourth leading cause of cancer deaths among men and women, comprising 6% of all cancer-related deaths with a lifetime risk of about 1 in 72 (1.38%). The diagnosis of pancreatic cancer is extremely difficult to establish in its early stages such that at the time of diagnosis, about 52% have distant metastatic disease. However, although pulmonary metastatic deposits are often identified on cross-sectional imaging, rarely do they cause symptoms that lead to the clinical presentation.



Case presentation

A 70-year-old man presented as an outpatient with a 6-month history of cough productive of creamy white sputum but no haemoptysis. During this time he had received three courses of antibiotics with no significant improvement in his symptoms. He denied any systemic symptoms and in particular he did not have any weight loss, anorexia or change in bowel habit. He had a 45-pack/year history of smoking with previous occupational asbestos exposure in the 1960’s as both a pipe-fitter and dockyard worker. His medical history included hyperlipidaemia, benign prostatic hypertrophy with previous trans-urethral resection of the prostate.



Investigations

Physical examination was only notable for occasional basal crackles. Chest x-ray revealed bilateral rounded heterogenous consolidative lesions. A CT scan was performed and this showed multiple, bilateral, mainly angio-centric consolidative lesions some with air bronchograms, varying in size which coalescence to form larger areas of focal ground glass opacities, particularly within the lower zones where the opacities were more widespread. The appearances are extremely unusual for intrapulmonary metastatic disease and have not been widely reported before. The circumferential peripheral ground glass change to the more central consolidative nodules is illustrated (figure 1). The CT scan incidentally disclosed a small pancreatic cyst in the pancreatic head.

[image: Figure 1]
[image: Figure 1]
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Figure 1 Thoracic CT at first presentation.




Sputum microscopy and culture yielded moderate growth of normal upper respiratory tract flora with no acid fast bacilli, yeasts or aspergillus. Sputum cytology showed alveolar macrophages with no abnormal or malignant cells. The patient’s peripheral blood film and differential counts were normal and his inflammatory markers were within normal limits. Serum aspergillus precipitins were negative. He was investigated for possibility of a vasculitic or granulomatous process and was found to have negative IgG anti-neutrophil cytoplasmic antibodies and antinuclear antibody, serum ACE of 67.0 iu/l (15–70) and total IgE 29.4 kU/l (0–81). Serum tumour markers revealed prostate specific antigen (PSA) of 4.8 ug/l (0–4), carcinoembryonic antigen (CEA) 2.3 ug/l (0–4) and cancer antigen (CA) 19–9 19 kU/l (0–33). A fibre-optic bronchoscopy revealed normal appearances of the endobronchial tree with no lesions seen and broncho-alveolar lavage from the right lower lobe yielded normal bronchial epithelial cells, alveolar macrophages and no malignant cells. Culture of these specimens yielded a moderate growth of normal upper respiratory tract flora.

An endoscopic ultrasound-guided aspiration of the pancreatic cyst revealed fluid CEA 293 ug/l. Simultaneous biopsy showed a background of blood with numerous foamy macrophages, consistent with a cyst, there were moderate numbers of variably sized epithelial cell groups sometimes showing vacuolated cytoplasm with the smaller rounded groups representing normal exocrine pancreatic acini occasionally surrounded by mucin; in some larger groups, cell nuclei had enlarged and had pleomorphic appearance with distinct single nucleolus. The overall histological picture was in keeping with a mucinous cystic neoplasm with mildly atypical cytological features. The reporting histopathologist commented that such tumours have a spectrum of behaviour from benign to malignant and with the mildly atypical cytological features clinical correlation was required.

CT guided biopsy of a peripheral lung lesion revealed fragments of lung tissue largely replaced by a well-differentiated adenocarcinoma with a lepidic growth pattern. Immunohistochemistry demonstrated that the tumour cells were positive with cytokeratin 7 (CK7), but not CK20, thyroid transcription factor-1, CDX-2, PSA or CD99. eGFR mutations were not detected. There was focal expression of CA19-9. This profile was suggestive of metastasis from the pancreatic mucinous cystic neoplasm.



Outcome and follow-up

The patient was given palliative single agent gemcitabine chemotherapy but unfortunately died 8 weeks later.



Discussion

The differential diagnosis of multiple pulmonary nodules is wide and includes malignancy, abscesses, septic emboli, fungal infection and parasitic infestation such as paragonimiasis, arterio-venous malformations and pneumoconioses in addition to lung nodules of inflammatory or granulomatous aetiology associated with conditions such as Wegener’s granulomatosis, rheumatoid arthritis and sarcoidosis. Such nodules may also develop as a result of primarily non-malignant extra-thoracic disease such as pulmonary endometriosis and also the sequelae of iatrogenic injury.1

Typical radiographic findings of a pulmonary metastasis include multiple peripherally located round variable-sized nodules in the case of haematogenous metastasis and diffuse thickening of the interstitium with lymphangitic spread.2 In patients with a known malignancy, multiple pulmonary nodules that are greater than 1 cm are most commonly due to metastatic solid organ malignancy. Malignant lung nodules are usually round with well demarcated borders, exceptions include haemorraghic metastases from choriocarcinoma, renal cell carcinoma, melanoma and thyroid malignancy where borders tend be less distinct and may have a surrounding halo.3 The halo-sign is a term applied to the ground glass attenuation surrounding a pulmonary nodule and is not always indicative of metastatic spread. The change in the density of the metastatic deposit from the centre to the periphery is believed to represent grades of tumour differentiation and mucin secretion.

In practice, atypical pulmonary metastases can be encountered and knowledge of their radiological appearances and histological patterns is useful to facilitate early diagnosis. These atypical radiological findings of pulmonary metastases have been categorised into several patterns, with the lepidic growth pattern, observed in our case, also being acknowledged.2 The lepidic growth pattern, or air-space shadowing, has been described in cases of pulmonary metastasis secondary to gastrointestinal malignancy. This pattern is quite similar to that of mucinous bronchioloalveolar carcinoma (BAC) and differentiation between BAC and pulmonary metastasis with a lepidic growth pattern on histological basis is extremely difficult. In an autopsy study by Rosenblatt et al, the lepidic growth pattern associated with pulmonary metastasis was found in 66% of small intestinal cancer, 27% of pancreatic cancer and 15% of colonic cancer.4 There is good evidence to show that histological features do to some extent determine the radiographic pattern due to the abundance of mucin in the glandular neoplastic cells along the alveolar wall.5 It is worth noting that the lepidic growth pattern may lead to a number of radiological appearances such as air-space nodules, parenchymal consolidation, focal or extensive ground glass opacity and nodules with a halo sign.5 6


Learning points

	▶ The differential diagnosis of multiple pulmonary nodules is wide

	▶ Malignant lung nodules are usually round with well demarcated borders

	▶ Knowledge of histological patterns and radiological appearances of atypical pulmonary metastases is useful to facilitate early diagnosis

	▶ The ‘halo-sign’ term can be applied to a histological lepidic growth pattern with radiological evidence of central consolidative change and peripheral ground glass pattern.
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