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Bronchial carcinoid tumor as a cause of recurrent pneumonia

Tumor carcinoide brônquico como causa de pneumonia recorrente
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ABSTRACT

Neuroendocrine tumors (NETs) are the most common primary lung neoplasms. Clinical manifestations can be subtle, and chest radiograph 
usually shows non-specific findings, often leading to delayed or inaccurate diagnosis. Despite their indolent nature, NETs have metastatic 
potential and can cause significant morbidity. Early diagnosis is critical for optimal management, as surgical resection can be curative. The 
challenge is to correctly diagnose this rare entity while avoiding unnecessary testing. Patients with suspected NETs should be referred to a 
tertiary hospital for multidisciplinary evaluation, and bronchoscopy should not be delayed. 

Herein is reported the case of an adolescent with asthma who presented with nonspecific respiratory and constitutional symptoms. The 
persistence of symptoms and imaging alterations despite multiple treatments for recurrent pneumonia raised clinical suspicion of a more 
serious underlying condition, leading to the diagnosis of bronchial NET.
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RESUMO

Os tumores neuroendócrinos (TNEs) são as neoplasias pulmonares primárias mais comuns. O diagnóstico pode ser desafiante, pois as 
manifestações clínicas são geralmente subtis e as alterações imagiológicas inespecíficas. Apesar da sua natureza indolente, os TNEs têm 
potencial metastático e podem causar morbilidade significativa. O diagnóstico precoce é fundamental para uma abordagem otimizada, uma 
vez que a ressecção cirúrgica pode ser curativa. O desafio é estabelecer o diagnóstico desta entidade rara evitando avaliações e exames 
complementares desnecessários. Perante suspeita de TNE, o doente deve ser referenciado para um hospital terciário para avaliação 
multidisciplinar e realização de broncoscopia.

É descrito o caso de um adolescente com asma que se apresentou com sintomas respiratórios e constitucionais inespecíficos. A persistência 
dos sintomas e alterações imagiológicas apesar da realização de múltiplos tratamentos por pneumonia recorrente motivou a continuação da 
investigação etiológica e possibilitou o estabelecimento do diagnóstico de TNE endobrônquico.
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INTRODUCTION

Primary lung neoplasms are rare in children, accounting for 0.2% of 
all malignancies.(1,2) Although rare, bronchial neuroendocrine tumors 
(NETs) are the most common, with an increasing incidence in recent 
decades (incidence rate of 0.6 cases per million).(3)

Lung NETs are characterized by neuroendocrine differentiation 
and can be classified based on histomorphologic features.(4) Typical 
carcinoid tumors account for nearly 80% and are usually low-grade, 
well-differentiated, slow-growing neoplasms with low malignant 
potential. Atypical carcinoid tumors have intermediate malignant 
potential (between typical carcinoids and high-grade small-cell and 
large-cell lung cancers), exhibit greater mitotic activity and necrosis, 
more frequently present with hilar or mediastinal nodal involvement, 
and have a higher recurrence rate. Both tumor types may be positive 
for neuroendocrine markers.(2)

Lung carcinoids most commonly arise in the main or lobar 
bronchi. Typical tumors tend to be more centrally located, whereas 
atypical tumors are more peripherally located. Common presenting 
symptoms include recurrent same-lobe pneumonia, persistent 
cough, hemoptysis, wheezing, and chest pain.(1,2,5) The mean age of 
presentation in children is 12 years, with a slight male predominance.
(6) Manifestations may be nonspecific, often leading to delayed 
diagnosis.(3) Chest radiograph usually shows nonspecific findings 
(round or ovoid opacities, hilar masses, atelectasis, and mucoid 
impaction). Chest computed tomography (CT) with contrast is the 
preferred imaging modality, and the diagnosis is usually confirmed 
by bronchoscopic biopsy or transthoracic needle biopsy.(2)

Resection or ablation can be performed by bronchoscopy.(5) 
However, complete surgical resection is the mainstay of treatment 
for localized tumors, and systematic nodal dissection should be 
performed.(2,6) Radiation and chemotherapy usually do not play a 
significant role.(1)

Atypical carcinoid tumors have a five-year survival rate of 60% 
compared to 90% for typical carcinoid tumors, regardless of location.
(5,6) Early detection of well-differentiated NETs has excellent outcomes 
as surgery can be curative.(3) No follow-up is required for node-
negative localized completely resected typical carcinoid tumors.(2)

CASE REPORT

A 10-year-old boy with asthma was referred to pediatric 
pulmonology after eight months of persistent cough, intermittent 
fever, and dyspnea. Wheezing, hemoptysis, chest pain, night 
sweats, and weight loss were denied. He had previously been 
evaluated in an outpatient setting, where decreased right-sided 
lung breath sounds were noted and he was treated with appropriate 
oral antibiotics for recurrent right lower lobe pneumonia. Two 
chest radiographs were obtained showing persistent ground-glass 
opacities consistent with right inferior lobe atelectasis (Figure 1). 

CT scan showed a 13 mm intraluminal lesion in the right bronchial 
tree with contrast enhancement and microcalcifications, adjacent 
lung parenchyma atelectasis, and mediastinal and right hilar 
lymphadenopathies (Figure 2). Flexible bronchoscopy revealed 
a well-circumscribed, round, broad-based mass obstructing the 
right middle lobe bronchus. Rigid bronchoscopy confirmed a highly 
vascular neoformation in the apical border of the right lower and 
middle lobe bronchus. Given these findings, resection of the lesion 
was performed. Anatomopathological examination showed a solid 
pattern with nests composed of cells with eosinophilic cytoplasm 
and round regular nuclei containing finely granular chromatin. The 
Ki-67 index was 5% with no evidence of necrosis or mitotic figures. 
Immunohistochemical analysis revealed diffuse expression of 
chromogranin-a and synaptophysin. 

Figure 1 - Chest radiograph showing a triangular opacity in the right 
inferior lobe suggestive of atelectasis. 

Figure 2 - Computed tomography angiography showing an intraluminal 
lesion in the inferior right bronchus with contrast enhancement and 
microcalcifications associated with lung parenchyma atelectasis.
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Based on the diagnosis of lung NET, the patient was managed by 
a multidisciplinary team. Gallium68 DOTATOC positron emission 
tomography (PET) scan showed a nodule in the inferior right bronchus 
with avid uptake for somatostatin and two right lymphadenopathies 
and a superior paratracheal lymph node with low avidity, representing 
local invasion or an inflammatory response. There was no evidence of 
distant metastases. Serum levels of chromogranin, serotonin, neuron-
specific enolase (NSE), and 5-hydroxyindoleacetic acid were normal. 

Four months after the first visit to pediatric pneumology, the 
boy underwent right bilobectomy and regional mediastinal 
lymphadenectomy through a muscle-sparing thoracotomy. The 
postoperative period was complicated by a bronchopleural fistula 
requiring reintervention. Anatomopathological analysis of the 
bronchial stump confirmed the diagnosis of NET. There was extensive 
surgical margin involvement without ganglion invasion, and Ki-67 
index was 5-10%. Postoperative serum levels of chromogranin-A 
were normal, but serotonin and NSE were elevated (289 ug/L and 
16.55 ng/mL, respectively). Genetic testing excluded germline 
pathogenic variants in the MEN1 and CDKN1B genes.

During follow-up, the boy continued to have mild exertional 
dyspnea despite inhaled corticosteroids and physical therapy. 
Follow-up bronchoscopy showed a well-healed resection site with no 
evidence of regrowth, and bronchoalveolar cytology was negative for 
malignant cells. Chest CT scan performed 15 months after surgery 
showed enlarged right pleuropericardial lymph nodes of suspicious 
nature and new right paravertebral lymph nodes. PET scan showed 
no obvious signs of recurrence.

DISCUSSION

In this case, accurate histomorphologic classification was not 
possible due to incomplete lesion visualization and the presence 
of crushing artifacts that precluded evaluation of mitotic activity 
and necrosis. A Ki-67 index greater than 5% was more suggestive 
of atypical carcinoid. Refinement of small sample diagnosis using 
biomarkers such as Ki-67 is emerging and appears promising.(7)

The patient’s history of asthma may have delayed evaluation. 
The persistent imaging changes raised suspicion of an alternative 
diagnosis. 

Although complete surgical resection is the mainstay of treatment 
for localized tumors, systematic nodal dissection should be 
performed, and sometimes lobar or lung resection may be necessary, 
as in this case. 

Considering the inability to make an accurate differential diagnosis 
between typical and atypical carcinoid and the risk of recurrence 
(possible locoregional involvement at initial presentation and tumor 
involvement of surgical margins), close follow-up and long-term 
surveillance will be required, especially now that the patient is being 
evaluated for suspected local and regional recurrence.(3) Although 
the follow-up PET scan showed no obvious signs of recurrence, it 

was decided to repeat chest CT and PET at three and six months, 
respectively, and to repeat serum levels of the aforementioned 
tumor markers. 

AUTHORSHIP

Rita Gomes - Conceptualization; Data curation; Investigation; 
Writing - original draft, Writing - review & editing

Gisela Silva - Writing - review & editing; Supervision
Catarina Carvalho - Writing - review & editing
Fátima Carvalho - Writing - review & editing; Supervision
José Gonçalo Paupério - Writing - review & editing; Supervision 
Sílvia Ferreira Silva - Writing - review & editing; Supervision
Telma Barbosa - Conceptualization; Writing - review & editing; 

Project administration; Supervision

REFERENCES

1. Dasgupta K, Weber Z, Boesch RP, Schoolmeester JK, Veloira 
W. Endoscopic Resection of a Pediatric Carcinoid Lung Tumor 
Presenting as Persistent Pneumonia. S D Med. 2020;73(2):54–8. 

2. Potter SL, HaDuong J, Okcu F, Chintagumpala M, Venkatramani R. 
Pediatric Bronchial Carcinoid Tumors: A Case Series and Review 
of the Literature. J Pediatr Hematol Oncol. 2019;41(1):67–70. 

3. Farooqui ZA, Chauhan A. Neuroendocrine Tumors in Pediatrics. 
Glob Pediatr Health. 2019;6:1-7. 

4. Hung YP. Neuroendocrine Tumors of the Lung: Updates and 
Diagnostic Pitfalls. Review Surg Pathol Clin. 2019;12(4):1055–71. 

5. Ruttan T, Vezzetti R, Scalo J. Persistent Pneumonia: Time to Take 
a Closer Look. Pediatr Emerg Care. 2017;33(1):31–3. 

6. Lichtenberger JP, Biko DM, Carter BW, Pavio MA, Huppmann 
AR, Chung EM. Primary lung tumors in children: Radiologic-
pathologic correlation from the radiologic pathology archives. 
Radiographics. 2018;38(7):2151–72. 

7. Borczuk AC. Pulmonary Neuroendocrine Tumors. Review Surg 
Pathol Clin. 2020;13(1):35–55.

CORRESPONDENCE TO 
Rita Gomes
Department of Pediatrics
Centro Materno-Infantil do Norte 
Unidade Local de Saúde de Santo António
Largo da Maternidade de Júlio Dinis 45
4050-651 Porto
Email: ritagomesmoreira02@gmail.com

Received for publication: 25.08.2022
Accepted in revised form: 03.02.2023

https://www.google.com/maps/place/data=!4m2!3m1!1s0xd246504ef1c504f:0xa8462d982edc4e66?sa=X&ved=1t:8290&ictx=111
https://www.google.com/maps/place/data=!4m2!3m1!1s0xd246504ef1c504f:0xa8462d982edc4e66?sa=X&ved=1t:8290&ictx=111
mailto:ritagomesmoreira02@gmail.com

