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Introduction

Community-acquired pneumonia is relatively common in children, with an incidence of 10-40 cases per 1000 per year 1 . It is usually due to viral or bacterial infection in an otherwise healthy child and resolves completely 1 . Typically, such infections are clinically resolved before radiological resolution is complete 2 . When infections have an atypical course (such as recurrent episodes, incomplete resolution or atypical radiological appearances) or atypical features (for example failure to thrive, positive family history, gastrointestinal symptoms) further investigations are warranted to exclude diseases like Cystic Fibrosis, immunodeficiency, Primary Ciliary Dyskinesia and aspiration. We describe an unusual case of recurrent pneumonia which highlights two important lessons. A fully immunised six year old girl was referred to Royal Brompton Hospital for investigation of multiple episodes of a pneumonia-like illness over the previous three years.

Case

At three and a half years of age she had presented to the local hospital with a short history of fever, cough and vomiting. Chest radiography showed left-sided opacification. She was treated for community-acquired pneumonia with intravenous antibiotics and was discharged home on oral antibiotics after clinical improvement.

Ten days later she was readmitted with respiratory distress and fever. Chest radiograph showed persistent left sided opacification and was treated with 2 weeks of broad spectrum intravenous antibiotics. Within three weeks of her recovery from this episode, she was again admitted with respiratory exacerbation for intravenous antibiotics.

Follow up chest radiograph (two months after last episode of illness) showed some but not complete resolution of left sided opacification. Further investigations were done to exclude tuberculosis, Cystic Fibrosis and immune deficiency. Six months later she was discharged from follow-up after clinical resolution of her illness. Three years later, at six and a half years of age, she presented again with intermittent dry cough for several weeks and short history of fever. She was treated with intravenous and oral antibiotics. Chest radiograph showed extensive left lung consolidation. After this episode she was referred to Royal Brompton Hospital for further management.

Clinical assessment showed dramatically reduced breath sounds throughout the left hemithorax with the apex beat displaced to the left axilla. There was a mild scoliosis concave to the left. Spirometry revealed an FEV1 of 0.82L, 67% predicted, FVC 1.05L, 79% predicted. Chest radiograph (figure 1) showed a collapse of the left lung with a soft tissue opacity protruding into the left main bronchus. Contrast enhanced chest CT scan (figure 2) confirmed obstruction of the left main bronchus by a mass.

Three small soft tissue nodules measuring 2-3mm were also noted in the right lung.

Flexible bronchoscopy (figure 3) revealed an endobronchial polypoid mass, completely occluding the left main bronchus. Following biopsy confirmation of neoplasia, classified at that time as low-grade spindle cell neoplasm not otherwise specified, the patient underwent left pneumonectomy. At thoracotomy, the tumour was found to be arising from a broad base within the left main bronchus and so a sleeve resection was not possible. A left pneumonectomy was therefore performed with resection of a firm broad-based mass measuring 30x25x20mm obstructing the left main bronchus and involving the bronchial wall. The proximal bronchial resection margin was examined by frozen section microscopy during the operation, and showed no evidence of disease.

Microscopy showed a submucosal proliferation of mildly pleomorphic spindle cells arranged in sheets, stroriform whorls and fascicles with scattered multinucleate giant cells and some peripheral inflammatory cells (figure 4). There were occasional mitoses present but no necrosis. Staining for CD34 was very focally positive, although positivity for this antibody was not viewed as specific for a tumour type in this context. The tumour was negative for SMA and ALK-1, arguing strongly against an inflammatory myofibroblastic tumour. Staining for MNF116 and EMA was negative, thus excluding carcinoma from the diagnosis. Neural and perineural tumours were excluded based on the lack of S-100 and claudin-1 positivity. There was no 

Discussion

Community-acquired pneumonia is a common in young children and usually resolves completely with antibiotic treatment and supportive care 1 . In most cases it is usually not essential to investigate for an underlying cause. In adults chest radiography is routinely repeated after convalescence from community acquired pneumonia to screen for underlying neoplastic disease 3 . Current guidelines on management of community acquired pneumonia in children state that, ''follow up chest radiography should only be performed after lobar collapse, an apparent round pneumonia, or for continuing symptoms' 1 . This recommendation is supported by prospective studies of which demonstrate no need for routine follow-up chest radiography 2,4-6 .

However, if there is a history suggesting progressive or persistent collapse or consolidation it is important to consider the possibility, albeit rare, of a structural abnormality including a neoplastic endobronchial lesion. Case series of endobronchial neoplasms in children suggest that the majority of these present as persistent collapse or consolidation [7][8][9][10] and that delay in diagnosis can have implications for future surgical management. Primary lung tumours in children are rare. They have a tendency to present endobronchially, in particular inflammatory myofibroblastic tumour, carcinoids, salivary-gland tumours, hamartomas, papillomas and sarcomas. Inflammatory myofibroblastic tumours are the most common primary pulmonary tumours in children under the age of sixteen 13 . This entity was excluded in our patient based on the lack of characteristic morphology, in particular an absence of inflammatory cells within the tumour, and the absence of both SMA and ALK-1 staining. Guccion and Rosen noted that the majority of endobronchial fibrosarcomas occurred in children, whereas intrapulmonary fibrosarcomas presented mostly in adults and elderly populations. They classified fibrosarcomas of the lung into endobronchial and intrapulmonary types and this classification scheme was said to have prognostic and clinical importance 11 . In another series, metastases were more common with pleuropulmonary blastoma and carcinoid being more frequently seen than mesenchymal neoplasms 12 .

Conclusion

This child had recurrent consolidation in the left lung with several relapses despite aggressive antibiotic treatment. She also never had a completely normal chest x-ray and perhaps this should have prompted earlier referral and investigation. We have reported this case because it illustrates two important lessons: firstly, the importance of following up all but the most typical cases of community acquired pneumonia to ensure complete recovery (clinical and radiological). Secondly, although rare, primary concave to the left. Spirometry revealed an FEV1 of 0.82L, 67% predicted, FVC 1.05L, 79% predicted. Chest radiograph (figure 1) showed a collapse of the left lung with a soft tissue opacity protruding into the left main bronchus. Contrast enhanced chest CT scan (figure 2) confirmed obstruction of the left main bronchus by a mass.

Three small soft tissue nodules measuring 2-3mm were also noted in the right lung.

Flexible bronchoscopy (figure 3) revealed an endobronchial polypoid mass, completely occluding the left main bronchus. Following biopsy confirmation of neoplasia, classified at that time as low-grade spindle cell neoplasm not otherwise specified, the patient underwent left pneumonectomy. At thoracotomy, the tumour was found to be arising from a broad base within the left main bronchus and so a sleeve resection was not possible. A left pneumonectomy was therefore performed with resection of a firm broad-based mass measuring 30x25x20mm obstructing the left main bronchus and involving the bronchial wall. The proximal bronchial resection margin was examined by frozen section microscopy during the operation, and showed no evidence of disease.

Microscopy showed a submucosal proliferation of mildly pleomorphic spindle cells arranged in sheets, stroriform whorls and fascicles with scattered multinucleate giant cells and some peripheral inflammatory cells (figure 4). There were occasional mitoses present but no necrosis. Staining for CD34 was very focally positive, although positivity for this antibody was not viewed as specific for a tumour type in this context. The tumour was negative for SMA and ALK-1, arguing strongly against 

Discussion

Community-acquired pneumonia is a common in young children and usually resolves completely with antibiotic treatment and supportive care 1 . In most cases it is usually not essential to investigate for an underlying cause. In adults chest radiography is routinely repeated after convalescence from community acquired pneumonia to screen for underlying neoplastic disease 3 . Current guidelines on management of community acquired pneumonia in children state that, ''follow up chest radiography should only be performed after lobar collapse, an apparent round pneumonia, or for continuing symptoms' 1 . This recommendation is supported by prospective studies of which demonstrate no need for routine follow-up chest radiography 2,4-6 .

However, if there is a history suggesting progressive or persistent collapse or consolidation it is important to consider the possibility, albeit rare, of a structural abnormality including a neoplastic endobronchial lesion. Case series of endobronchial neoplasms in children suggest that the majority of these present as persistent collapse or consolidation [7][8][9][10] 13 . This entity was excluded in our patient based on the lack of characteristic morphology, in particular an absence of inflammatory cells within the tumour, and the absence of both SMA and ALK-1 staining. Guccion and Rosen noted that the majority of endobronchial fibrosarcomas occurred in children, whereas intrapulmonary fibrosarcomas presented mostly in adults and elderly populations. They classified fibrosarcomas of the lung into endobronchial and intrapulmonary types and this classification scheme was said to have prognostic and clinical importance 11 . In another series, metastases were more common with pleuropulmonary blastoma and carcinoid being more frequently seen than mesenchymal neoplasms 12 .

Conclusion

This child had recurrent consolidation in the left lung with several relapses despite aggressive antibiotic treatment. She also never had a completely normal chest x-ray and perhaps this should have prompted earlier referral and investigation. We have reported this case because it illustrates two important lessons: firstly, the importance of following up all but the most typical cases of community acquired pneumonia to ensure complete recovery (clinical and radiological). Secondly, although rare, primary Pediatric Pulmonology

  and this was corroborated by the lack of CD68 positivity within the neoplastic cells. PCR did not detect the FUS-CREB3L2 or ETV6-NTRK3 gene fusions, thus ruling out a low grade fibromyxoid sarcoma and congential fibrosarcoma. Overall, the features were regarded as those of a low-grade fibrosarcoma.Serial follow-up chest CT scans (over last 2 years) have not shown any change in the number, size or appearances of the nodules in the right lung.
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