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Case Report

Surgical treatment of synchronous multiple neuroendocrine lung 
tumours (case series): is more always better?
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Abstract: Pulmonary neuroendocrine lung tumours are uncommon neoplasm; the presence of multiple 
and synchronous lesions is rare, and few case report are described in the literature. We present a case series 
of three patients without particular symptom and radiologic finding of multiple synchronous pulmonary 
nodules. All the patients underwent surgical treatment; histopathologic examination revealed typical 
carcinoid tumours in all three cases (one patient has a synchronous atypical carcinoid). No oncological 
progressions were observed at follow-up. A review of current literature is also presented with a suggested 
strategy management.
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Introduction

Neuroendocrine tumours (NET) are a rare, heterogeneous 
group of malignancies that arise from neuroendocrine cells 
throughout the body, with the lungs and gastrointestinal tract 
being the most common sites of origin. NET is an uncommon 
malignant neoplasm, accounting for 1–2% of all lung tumours. 
Typically presented as central lesions, a radiological setting of 
multiple peripheral lesions is uncommon (1). At the moment, 
surgery is the gold standard of treatment of these tumours, 
with a different approach between typical carcinoids, in which 
a parenchyma-sparing resection is preferred, and atypical 
carcinoids, in which lobectomy should be advocated (2). We 
described a case series of three patients with synchronous 
NET of the lung radically treated by surgery.

Case presentation

Patient #1

A 58-year-old female was admitted to our department 
after the radiological evidence of two lesions of the right 
hemithorax. The patient was in excellent general condition 
with no striking finding on physical and laboratory 

examination. She has no tobacco or alcohol addiction. 
Chest computed tomography (CT) scan confirmed the 
two lesions: 18 mm in diameter in the right upper lobe, 
and another 14 mm in diameter in the right lower lobe  
(Figure 1A,B). A positron emission tomographic (PET) 
scan did not show uptakes from nodules. Respiratory 
function tests were normal. Since the lesions were deeply 
for a minimally invasive approach, a muscle sparing 
thoracotomy was performed. Two wedge resections with 
mediastinal lymph nodes dissection were performed; intra-
operative frozen section revealed carcinoid in both nodules. 
Pathological examination confirmed that both nodules were 
typical carcinoid tumours without lymph nodes metastases. 
Immunohistochemistry showed that positivity of tumour 
cells for CD56, synaptophysin, TTF-1, Ki-67 (1%) and 
chromogranin (Figure 2). The postoperative course was 
uneventful, and the patient was discharged on postoperative 
day 5. Two years follow-up did not reveal any local or distance 
progression.

Patient #2

A 59-year-old female was referred to our hospital with a 
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nonproductive cough during the previous 2 months. CT 
scan revealed two nodular lesions in the right lower lobe 
(20 and 10 mm in diameter, respectively). An 18-FDG PET 
showed low metabolic activity [maximum standardized 
uptake value (SUVmax) =2.9]. Laboratory examination 
and lung function tests were normal. A fiberoptic 
bronchoscopy with transbronchial biopsy was performed, 
with a diagnosis of typical carcinoid tumour. The patient 
underwent a right lower lobectomy with mediastinal 
lymphadenectomy by a muscle-sparing thoracotomy. The 
presence of a 20-mm typical carcinoid was histologically 
confirmed (synaptophysin, TTF1, chromogranin positive 
on immunohistochemistry, Ki-67/Mib-1 of 1–2%), with 
an unexpected pathologic finding of atypical carcinoid 
of the smallest nodule and diffuse idiopathic pulmonary 
neuroendocrine cell hyperplasia (DIPNECH). No lymph 
node metastasis was detected. After 14 months, the patient 
is healthy with regular follow-up.

Patient #3

A 58-year-old woman was admitted to our department with 
bilateral lung nodules showed on chest CT scan, seven 
located in the right lung and four located in the left lung 
(Figure 3), mediastinal lymphadenopathy was absent. The 
patient was in good general condition with no smoking 
habit and no history of the significant systemic disease. 
Lung metastases of unknown origin were suspected; 18-
FDG PET revealed reduced uptake only within the two 
largest nodules of the left upper lobe (SUVmax 6.1) and 
middle lobe (SUVmax 1.1) (Figure 4). Normal age-related 
lung function test was showed on spirometry. A pre-
operative fiberoptic bronchoscopy revealed no pathological 
findings with negative transbronchial biopsy. After a 
multidisciplinary tumour board, to obtain a diagnosis, a 
right lung transthoracic biopsy showed typical carcinoid 
tumour; therefore, a muscle sparing thoracotomy with a 
left upper lobectomy with multiple wedge resections in 
the lower lobe was performed. Postoperative pathological 
examination confirmed typical carcinoid for all nodules. 
The patient’s postoperative course was regular, and she was 
discharged after 6 days. A right thoracotomy was performed 
3 weeks later after the first operation, and a middle 
lobectomy with multiple wedge resections in the lower lobe 
was performed; typical carcinoid tumour was revealed for all 
seven nodules without lymph node metastases. The patient 
was discharged on postoperative day 6, and a four years 
follow-up was uneventful.

Discussion

NET are rare malignant neoplasm with an approximate 
annual incidence of 2.3–2.8 cases per million of the  
population (3). Many carcinoid lesions arise in the lobar 
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Figure 1 Thorax CT scan (A,B) is showing two nodules of the right upper and lower lobe. CT, computed tomography.

Figure 2 Intense immunoreactivity for chromogranin A showed 
by tumour cells [OptiView DAB IHC Detection Kit (Ventana, 
Tucson, USA) on 4-micron section, magnification ×20].
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segmental or large segmental bronchus and are typically 
revealed during endoscopy as polypoid masses (4); typical, 
synchronous and peripheral carcinoid tumours are sporadic. 
Due in part to the rarity of lung NET and carcinoids 
specifically, a relatively limited amount of evidence and 
accumulated knowledge is available compared with other 
cancers. Experts from the European Neuroendocrine 

Tumor Society, European Society of Thoracic Surgeons, 
and National Comprehensive Cancer Network agree 
that a multidisciplinary approach is required for effective 
and efficient diagnosis and treatment of advanced lung 
NET. As mentioned previously, the diagnosis and 
management of lung NET are complicated due to a 
combination of the asymptomatic nature of lung NET, 

Figure 3 Multiple lung nodules revealed on CT scan.

Figure 4 An 18-FDG PET is showing low-grade uptake only within the two largest nodules of LUL (SUVmax 6.1) and ML (SUVmax 1.1). 
Red arrow, positive enhancement in the ML (SUVmax 1.1). PET, positron emission tomographic; LUL, left upper lobe; ML, middle lobe.
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non-specificity of symptoms when present, and variable 
natural history. It is therefore recommended that each case 
is assessed in consultation with several experts within a 
multidisciplinary tumour board specialising in pulmonary 
carcinoids (including surgeons, medical and radiation 
oncologists, pulmonologists, pathologists, endocrinologists, 
interventional radiologists, and gastroenterologists where 
required) (5). 

In case #3, tumours were widely distributed everywhere 
in the lung parenchyma suggesting a metastatic disease, 
which is unusual because carcinoids rarely appear as single 
solid or nodular lesions in the periphery of the lung. In 
a review of the literature, we found only six cases with 
bilateral multiple synchronous carcinoid tumours (1,6-10).

We reported a case in which immunohistochemistry 
revealed the presence of an atypical carcinoid tumour in a 
background of DIPNECH within the lung parenchyma. 
DIPNECH is a rare pulmonary disorder and usually 
constitutes an unexpected pathologic finding; current 
best evidence assumed that DIPNECH is probably a 
preneoplastic condition and that the carcinoid tumours 
evolved from intraepithel ia l  NECH to carcinoid 
tumorlets, which grow until 5 mm in diameter required for 
classification as carcinoid tumour(s) (11). Close surveillance 
is the suggested management of patients with DIPNECH; 
the role of surgical intervention is not delineated (12).

Carcinoid tumours commonly exhibit less aggressive 
behaviour, with an overall survival of 92% to 97% 
for typical carcinoids and 66% to 78% for atypical  
carcinoids (13). The largest study which includes cases 
of multiple carcinoid tumours and tumorlets reported 
by Aubry et al., reveal that they occur most commonly 
in patients with multiple nodules resembling metastatic 
disease; long-term survival is excellent, although patients 
with persistent disease (14). For patients with a carcinoid 
tumour(s) formation, complete surgical resection of the 
nodule, in association with systematic mediastinal and hilar 
node dissection is the best treatment with a good result at 
the median and long-term survival (9). 

To date, several studies have shown that sub-lobar 
resection with preservation of much of the lung tissue as 
possible, compared with lobectomy, seem to be justified 
in the case of multiple, peripheral or bilateral typical 
carcinoid with at least similar survival and low recurrence 
rate (15-17). Although metastatic disease mainly causes 
multiple lung nodules revealed on CT-scan investigation, 
multiple synchronous carcinoids should be kept in mind. 
To date, due to its rarity, the exact prognostic impact of a 

multiplicity of bronchial carcinoids is unknown; about the 
treatment strategy, we recommend a careful preoperative 
investigation, complete excision of the tumours with lymph 
node dissection and adequate long-term follow-up with 
CT-scan.

As evident by the l imited cl inical  information 
available regarding lung NET, debate and controversy 
in classification, diagnostic methods, and appropriate 
treatment regimens still exist. Along with this research, lung 
NET guidelines require regular updating (5).

In conclusion, it is important to note that issues 
surrounding surgical treatment of advanced stage lung NET 
need to be addressed, along with increasing the awareness 
among multidisciplinary tumour boards which are on the 
front line of diagnosis and treatment. Because for a thoracic 
surgeon, less is not always better; sometimes it is just less.
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