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Abstract

Pulmonary carcinoid tumor is a rare malignant 
neoplasia in children and adolescents. The diagnosis, 
in general, is difficult therefore needs some degree 
of suspicion. We present 2 adolescents aged 12 and 
15 years respectively who had recurrent pneumonia 
with hemoptysis. Thoracic radiography showed right 
perihilar and right upper lobe masses, respectively. 
Bronchoscopy revealed smooth surface vegetative 
lesions. Histopathologic findings had been characteristic 
of carcinoid and the follow-up was favorable in both 
cases. 
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Introduction 
Pulmonary neoplasms are rare in children and 

among them, the most common is the carcinoid 
tumor. Wang et al (1), reviewing pediatric cases of 
pulmonary carcinoid tumors in the 1990’s, stated that 
only 17 (8.1%) out of 208 patients were under 21 
years of age. The mean age in children was 17 years. 
Until 2005, only about 35 pulmonary carcinoid tumor 
cases have been reported in children. (1,2) This report 
describes the cases of two adolescents who presented 
with symptoms for many months until the diagnosis 
was established. 

Case Reports 

Case 1 
RDR, a male 15 years and 6 months of age, was 

referred for evaluation of a pulmonary opacity that had 
not responded to treatment for pneumonia and thus 
was investigated further. He had been asymptomatic 
until 14 years and 9 months of age, when he displayed 
repeated episodes of fever, thoracic pain in the right 
hemithorax, purulent expectoration and hemoptysis. 
Despite receiving antibiotic treatment for pneumonia, 
his physical examination showed no changes. Sputum 
smear was negative for acid fast bacilli (AFB) and the 
PPD was non-reactive. Thoracic radiography showed a 
right perihilar mass (unchanged from all previous chest 
x-rays) [Fig. 1]. Thoracic CT visualized a contrasting 
pulmonary lesion to the right, surrounding the right 
bronchial artery, with endobronchial involvement 
and extrinsic compression. Bronchoscopy revealed 
a smooth-surfaced vegetative lesion with regular 
shapes that did not compromise adjacent mucosa, 
located at the origin of the right lower lobar bronchus, 
obstructing its lumen by 95%. The lesion was brittle 
when touched by the bronchoscope. Endoscopic biopsy 
revealed neoplastic cells of regular size and shape with 
no evidence of mitosis and no necrotic areas. The cells 
formed rosette-like and ribbon patterns interspersed 
with a rich vascular network resulting in a diagnosis 
of typical pulmonary carcinoid tumor. 

Figure 1: Case 1- X-ray showing right paratracheal 
mass

Case 2 
APSA, a female 12 years and 6 months of age, 

was referred for further investigation of a pulmonary 
mass in the right hemithorax that had not responded 
to therapy. She had been asymptomatic until 12 years 
and 3 months of age when she developed repeated 
episodes of fever, thoracic pain in right hemithorax 
and dyspnea at rest. Physical examination showed 
only decreased vesicular breath sounds in the upper 
two-thirds of the right hemithorax. The sputum smear 
was negative for AFB. Thoracic radiography showed 
a right apical opacity unchanged from all previous 
chest x-rays. A previous thoracic CT showed a mass 
measuring 3x2 cm with dense contrasting soft tissue, 
located in the superior mediastinum, occupying the 
right paratracheal space (Fig. 2). There was a small 
associated pleuropulmonary component not allowing 
differentiation of mass boundaries. Mediastinal lymph 
node biopsy revealed reactive lymphoid hyperplasia. 
She was diagnosed with pneumonia and treated with 
antibiotics. Eight months later, she had a new episode 
of fever, cough with purulent sputum, hemoptysis, 
thoracic pain and dyspnea. Thoracic radiography 
revealed increased opacity in the upper third of 
the right hemithorax. Antibiotics were given and 
bronchoscopy revealed a vegetative lesion at the origin 
of the right main-stem bronchus. Endoscopic biopsy 
revealed neoplasia composed of cells with a moderate 
amount of eosinophilic cytoplasm and small nuclei. The 
cells were in small groups with little connective tissue 
in between them (Fig. 3). The diagnosis was typical 
pulmonary carcinoid tumor. 
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Figure 2: Case 2- Mass located in the superior 
mediastinum occupying the right paratracheal 
space

Figure 3: Case 2- Neoplasia composed of cells with 
a moderate amount of eosinophilic cytoplasm and 
small nuclei. 

The endobronchial tumors of both patients were 
removed surgically. RDR underwent a right lower 
lobectomy and hilar and mediastinal lymphadenectomy. 
APSA underwent a right upper lobectomy, a hilar and 
mediastinal lymphadenectomy and a bronchoplasty 
after mass resection of the right primary bronchus. 
Histopathologic evaluation of resected specimens of 
both patients revealed typical pulmonary carcinoid 
tumor with neoplasia-free satellite lymph nodes. Both 
patients recovered well from the surgery and are 
currently asymptomatic. 

Discussion 
 Pulmonary carcinoid tumors were considered 

bronchial adenomas but are currently classified as 
malignant neuroendocrine tumors, along with small 
cell carcinoma and large cell carcinoma, since they 
are capable of synthesizing hormone-like substances 
similar to those produced by central nervous system 
(CNS) cells. (3) This neoplasia is responsible for 

1 to 5% of all pulmonary tumors, without gender 
preference. (4) Histologic classification includes two 
types: typical and atypical. Typical carcinoid tumors are 
well differentiated, low-grade tumors, microscopically 
presenting less than two mitoses/mm, with no necrosis 
and account for approximately 90% of all cases. They 
are benign, are less likely to metastasize and the 
prognosis is good. Atypical carcinoid tumors have 2 to 
10 mitoses/mm and/or coagulation necrosis. They are 
rarer but more aggressive, more likely to metastasize 
and may be related to smoking. (5) They have a worse 
prognosis. Histologically, our patients presented with typical 
carcinoid tumors involving the right main stem bronchus; 
this location is more common in children. (2,5-7) 

Contrary to adults, children often have symptoms. 
They most commonly present with atelectasis, 
recurrent pneumonias and hemoptysis due to good 
vascularization of tumor. (1,2) The mean age of 
diagnosis in children is 17 years. The patients in both 
cases presented with recurring respiratory infections 
in the same location and hemoptysis. The interval 
between initial symptoms and diagnosis was one 
year, similar to that in literature. (1) Association with 
paraneoplastic syndromes due to hormonal production 
is rare and is related mainly to the presence of hepatic 
metastases. (4) Neither of our patients displayed 
hormone-associated symptoms. 

Diagnosis is suspected when bronchoscopy shows a 
smooth reddened polypoid mass in the bronchial lumen. 
In peripheral tumors, biopsy can be transthoracic using 
a small needle. (4,8) Our patients were submitted to 
biopsy during bronchoscopy and the biopsy reports 
confirmed the diagnosis of neoplasia. CT revealed 
mediastinal and perihilar lymph nodes, justifying a 
more aggressive surgical resection to avoid recurrence. 
(6) The differential diagnosis includes tuberculosis 
because of the similarity between the tumor and hilar 
and mediastinal adenopathy. (9) 

The treatment of choice is a more or less amplified 
surgical resection depending on the histology of the 
tumor, the involvement of lymph nodes, and the clinical 
state of the patient. Lobectomy is done in most cases 
(6,7,10). Cardillo et al (11) recommend that all patients 
undergo radical mediastinal lymphadenectomy during 
surgery to determine if metastases are present. Our 
patients underwent lobectomies with mediastinal 
lymphadenectomy. The lymph nodes were not affected 
in either patient and there were no complications 
during or after surgery. Adjuvant treatments such as 
chemotherapy and radiotherapy are not recommended 
for carcinoid tumors. (5) Further studies are needed to 
recommend the use of interferon alpha and octreotide 
in cases presenting metastases. (5) Prognosis varies 
according to the histologic type and involvement 
of lymph nodes. Typical tumors have an excellent 
prognosis and carry a 5-year survival rate of 87 to 
100%. Atypical tumors have a worse prognosis and 
carry a 5-year survival rate of 56 to 75%. Prognosis 
for children is good since most pulmonary carcinoid 
tumors are typical and metastases are infrequent. (2,3, 
7, 8,11,12). Our patients have been asymptomatic for 
24 months. 
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