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INTRODUCTION:  

Neuro-Endocrine: Tumours (NETs) are 

rare slowly growing malignancies that 

arise from neuroendocrine cells, which can 

be found anywhere in the human body. 

Broncho-pulmonary neuroendocrine 

tumours (bpNETs) represents 

approximately about 20-30 % of NETs and 

about 25% of all lung cancers 
(1, 2)

.  

Recently the prevalence of  bpNETs has 

increased, this may be attributed to  early 

disease detection and/or improved survival 

(3)
. 

Broncho-pulmonary neuroendocrine 

tumours are classified according to their 

degree of differentiation into well and 

poorly differentiated forms, depends on the 

mitotic index and presence of necrosis.  

The well-differentiated pulmonary 

carcinoid, include the low grade which is 

the typical carcinoid (TC). While, the 

intermediate-grade which is the atypical 

carcinoid (AC). The poorly differentiated 

group include large cell neuroendocrine 

carcinomas (LCNEC) and small cell lung 

cancer (SCLC) 
(4, 5)

. Although there is 

some similarities between the two groups, 

the behaviour of pulmonary carcinoids are 

completely different from that of SCLC 

and LCNEC 
(6)

. 

Pulmonary carcinoid tumours are 

uncommon malignancies, which appeared 

to be increasing overtime. Diagnosis and 

management depends on accurate 

histological classification that also can 

predict the prognosis. Contrast enhanced 

CT is the first recommended investigation, 

68Ga-dotatate–PET/CT should be done for 

well differentiated tumours, while FDG 

PET/CT is useful with tumours of high 

proliferation index.  
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Well differentiated NET of the lung, 

referred to as pulmonary carcinoid, which 

account approximately about 1-2 % of all 

primary lung neoplasms. Typical 

carcinoids are five to six times more 

common than atypical carcinoids and are 

less likely to show metastatic spread or 

relapse post-surgery 
(6)

 . Typical carcinoid 

has an overall better prognosis, with a 5-

year survival rate of 87–90%, compared to 

44– 78% for AC 
(7)

. The presenting 

symptoms differ according to the site of 

the disease. Central bronchial NETs are 

more likely to be symptomatic, the patient 

may present with cough, haemoptysis, 

fever, recurrent respiratory infection, and 

unilateral wheezing, while peripheral 

carcinoids are usually incidentally 

discovered.
 

The carcinoid syndrome is 

very uncommon in patients with bronchial 

NETs. However, a carcinoid crisis may 

occasionally develop following 

interventions or peptide receptors 

radiotherapy (PRRT) 
(8, 9)

.
 

Cushing 

syndrome is a rare presenting symptom 

(1%–2% of cases) 
(10)

. Diagnosis depends 

on core biopsy, histologically; TCs have 

less than 2 mitoses per square millimetre 

and lack necrosis, whereas ACs have 2 to 

10 mitoses per square millimetre and may 

have focal necrosis 
(5)

.  

Evaluation of specific neuroendocrine 

markers, such as chromogranin A is 

important in initial assessment and during 

follow-up. Although morphological 

features and identification of the 

neuroendocrine phenotype are the gold 

standard diagnostic method. The 

proliferation index Ki-67 immuno-staining 

is a potential meaningful marker to classify 

bronchial NETs, especially in small 

biopsies, yet it’s not included in the WHO 

classification criteria 
(7, 11)

.  

The recommended radiological 

investigation for detection of pulmonary 

carcinoids is contrast enhanced computed 

tomography (CT), the primary lesion 

mostly appears as a round peripheral lung 

nodule with smooth or lobulated outline, 

however, the positive predictive value of 

CT in assessing hilar and mediastinal 

metastases is reportedly low (20%–45%) 

(6)
.  

Approximately 60% to 80% of pulmonary 

carcinoids express somatisation receptors, 

particularly low grade tumours; thus, they 

may benefit from somatisation receptor-

based imaging. Gallium-68 
68

Ga-dotatate–

PET/CT has replaced 
111

In-pentereotide 

(Octreoscan) because of its high diagnostic 

accuracy, shorter scan time and lower 

radiation dose.  
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On the other hand 
18

FDG-PET/CT is 

useful in patients with high proliferation 

index (Ki-67) and less somatisation 

receptor expression. Recent studies 

showed increase FDG uptake in low grade 

NETs as well, which in turn can predict 

prognosis 
(6, 12)

. 

Surgical resection is the only curative and 

treatment of choice in patient in 

respectable bronchial carcinoids 
(13)

. 

Lobectomy is the most popular surgical 

technique with low recurrence rate, 

approximately 5% in TC and 20 % in AC 

(14)
. 

Inoperable advanced bronchial carcinoids 

show lack prospective studies, hence most 

recommended systemic therapy depends 

on results from studies in gastrointestinal 

neuroendocrine tumours 
(15)

. Everolimus is 

currently the only drug approved by the 

food and drug administration for bronchial 

carcinoids; it showed improvement in the 

median progression free survival (PFS) in 

RADIANT-4 study 
(16)

. Based on that the 

ENETS guidelines recommended 

Everolimus as a first –line therapy for 

metastatic, progressive bronchial NETs, 

unless a somatisation analogue (SSA) can 

be considered as first-line therapy 
(17)

.  

Somatisation Analogue is frequently used 

in functional well differentiated NETs with 

low proliferative index and positive SSTR 

(15)
. However, currently it is also 

recommended for non-functioning NETs, 

based on its antitumor efficacy which was 

demonstrated in PROMID trial in small 

bowel NETs. 
(18)

.  The LUNA phase 2 

trials stated that long acting pasireotide 

alone or in combination with Everolimus 

showed evidence of activity and safety 
(19)

. 

Nevertheless, the combined action of long-

acting pasireotide on SSTR and inhibition 

of insulin-like growth factor 1 receptor, 

together with the mTOR inhibitor 

Everolimus, is presumed to potentially 

control tumour growth more effectively 

than either treatment alone 
(20)

.  

Peptide receptor radionuclide therapy 

(PRRT) with radiolabelled somatisation 

receptor agonists, using  
90

Y-DOTATOC 

and 
177

Lu-DOTATATE, have been 

successfully used to target metastatic and 

inoperable NETs (21). 
90

Y has long β-

particle path length, hence its better used 

in lager lesions, whereas 
177

Lu is better 

suited to smaller lesions and the 

combination of both has been used in 

heterogeneous lesions 
(22).
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PRRT is generally well tolerated. The 

most common side effect is nausea usually 

occurs during amino acid infusion given 

for renal protection, reduced with anti-

emetic medication. Mild loss of renal 

function may occur but severe renal 

damage is extremely rare with the use of 

good renal protection. Haematological 

toxicity and provocation of carcinoid 

syndrome in functional tumours is also 

rare. Data confirmed lower toxicity with 

177
Lu compared to 

90
Y 

(22-24)
. 

The result of a large cohort study included 

114 patients with advanced pulmonary 

carcinoids treated with PRRT showed a 

median OS and median PFS of 59 months 

and 28 months, respectively,  patients 

treated with 
177

Lu-dotatate had the highest 

5-year OS of 61.4% 
(24)

 . The antitumor 

activity of 
177

Lu-DOTATATE was 

demonstrated in a phase II trial included 

34 patients with progressive, metastatic 

pulmonary typical and atypical carcinoids, 

with a disease control rates (80% versus 

47%) and median PFS (20.1 versus 15.7 

months) respectively 
(25)

.  

Chemotherapy is only considered in 

rapidly progressive metastatic pulmonary 

carcinoids and when no other treatment 

options are available. According to the 

NCCN guidelines, cisplatin-etoposide is 

preferred in stage IV AC 
(26)

. It has been 

reported that patients with advanced 

bronchial carcinoids treated with 

chemotherapy before PRRT had a shorter 

OS and PFS, and a higher risk of 

developing nephrotoxicity 
(24)

. Combining 

radio sensitizing chemotherapy such as 

capecitabine with or without 

temozolomide with PRRT has been called 

peptide receptor chemo- radionuclide 

therapy (PRCRT), it’s a new approach in 

higher grade NET that still under 

investigation 
(22)

. 

Follow-up at least yearly post-surgery is 

required to detect potential recurrence, and 

at 3-6 month interval in inoperable 

metastatic cases to assess therapy response 

(7)
. In a recent study included 107 patients 

with a bronchial NET, third of the patients 

developed a second tumor during follow-

up 
(27)

. Based on that careful follow-up of 

bronchial NET patients is required to 

detect recurrence, assess therapy response 

and identify high risk of secondary 

malignancies.  
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CONCLUSIONS:  

Operable pulmonary carcinoid treated by 

surgery, where as there is no standard 

treatment in patient with advanced 

metastatic pulmonary carcinoids. 

Somatisation analogue therapy with or 

without Everolimus is a reasonable first-

line treatment. PRRT is safe and effective 

in progressive metastatic disease.  

Chemotherapy is considered with PRRT or 

when no other treatment options are 

available. Long term careful follow-up is 

required to detect recurrence or potential 

risk of secondary malignancy. Finally, a 

multidisciplinary approach is 

recommended for each patient with 

bpNET aiming to improve their 

management and clinical outcomes as well 

as large prospective clinical trials to guide 

clinical decision making as many 

questions is still open. 
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