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Overview
Central endobronchial carcinoid represents often the subtype characterised by the 
least aggressive behaviour in the entire spectrum of differentiation of neuroendo-
crine tumours of the lung. Being central, they became generally early symptomatic 
and therefore is not unfrequent, an early diagnosis when their diffusion is still 
locoregional. As is well known, WHO Classification [1] subdivides carcinoid on the 
basis of the mitotic count and the presence or lack of necrosis in typical (TC) and 
atypical (AC). It should be remarked that these tumours, although may have an 
indolent biological behaviour, are not benign and even the lower-grade TC may be 
associated with a haematogenous and lymphatic spread. Therefore the therapeutic 
approach, either surgical, interventional endoscopic or medical, requires always a 
careful multidisciplinary planning at the light of the distinctive peculiarities of these 
subcategories. Finally, an accurate and extensive follow-up plays a crucial role even 
in the cases apparently radically cured. This chapter will review, starting from the 
clinics of two evidence-based practice cases, the therapeutic options available for 
locoregional bronchial carcinoids in a multidisciplinary setting.

�Clinical Case 1

A 21-year-old male (C.D.) was 
hospitalised for progressive 
episodes of dyspnoea on 
exertion and the persistence, 
in the past 6 months, of recur-
rent episodes of inspiratory 
siblings and concomitant 
cough with haemoptoic spu-
tum. A CT scan showed the 
presence of a 11 mm diam-
eter left endobronchial polyp-
oid lesion. Fibrebronchoscopy 

evidenced a pedunculated 
lesion partially occluding 
the main left bronchus 
(.  Fig. 19.1a). Under 
general anaesthesia, a rigid 
bronchoscopy with endo-
bronchial neodymium:yttrium-
aluminium-garnet (Nd:YAG) 
laser disobliteration was 
performed. The residual tis-
sue scar was spotted at the 
mucosal area of the segmen-

tal bronchi for the apical seg-
ment (B6) of the lower lobe.

The final pathol-
ogy report described an 
atypical carcinoid (AC) due 
to the presence of necrosis. 
Despite that the excision 
was apparently radical 
at bronchoscopy and CT, 
after discussion with the 
patients, we convene, for a 
curative intent, to proceed 

a b c

.      . Fig. 19.1  Endoscopic appearance a of the typical carcinoid tumour resected with 
neodymium:yttrium-aluminium-garnet (Nd:YAG) laser. At the final pathology report on the 
lung specimen, in the submucosal space, under the area treated endoscopically [b; black spots 
of photocoagulation], a 0.7 cm area of disease was detected [c; highlighted brownish area 
obtained with Chromogranin A staining]
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19.1	 �Comments to the Case

This case is an emblematic example of how the locoregional treatment with only Nd:YAG 
laser disobliteration for an endobronchial TC cannot sufficiently eradicate the disease. 
Indeed, despite an apparent radical endobronchial excision, under the scar, a persis-
tence of disease was demonstrated by surgery (.  Fig. 19.1b, c). Furthermore endobron-
chial resection does not allow the lymph-nodal resection and is now well known how 
lymph-nodal metastases may be present at diagnosis up to 20% of TC and in more than 
50% of AC [4]. In these cases endobronchial treatment may result incomplete in a sig-
nificant percentage of patients, while surgical treatment may offer the definitive cure to 
the patient if done with a proper lymph nodal dissection [4, 5]. The young age, like in 
this case, may be crucial to choose a treatment that offers a higher possibility of cure, 
while in elderly patients, with a lower performance status and/or co-morbidity, an 
endoscopic treatment with palliative intent may be justified [4].

Pathology report, such as in this patient, may be misleading [5] if the multiple sam-
ples are collected after laser treatment, due to the fact that the presence of artificial 
coagulative necrosis, induced by the treatment, may lead to a diagnosis of AC rather 

for surgery. The patient 
underwent therefore to a 
left lower sleeve lobectomy 
(.  Fig. 19.2) with systematic 
lymph node dissection for a 
pathological stage IA (T1b 
N0 M0, AJCC 8th Edition [2]) 

low-grade typical carcinoid 
(TC) detected under the scar 
tissue of the previous laser 
treatment site (.  Fig. 19.1a, 
c). The patient started post-
surgical follow-up according 
to the current ENETS and 

ESMO Guidelines 8 [3]. At 
7 years no recurrence has 
been detected, but the 
patient will continue the 
follow-up at least till 15 years 
postsurgery.

a b

c d

.      . Fig. 19.2  Left lower lobe sleeve resection [drawing] of the endobronchial submucosal 
remnant of typical carcinoid. The two sides of the bronchi without the disease a were attached 
b with separate 3-0 Vicryl stitches. Final result of the procedure c and suture coverage with a 
pedunculated fat pad d from the mediastinum
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than TC. In the postsurgical histological diagnosis, the mitotic rate less than 2 mitoses 
per 10 HPF and the absence of necrosis (Ki-67 was less than 2%) were consistent with 
the definitive diagnosis of TC according to the WHO criteria [1].

?? Questions
	1.	 May endoscopic treatment (i.e. laser or brachytherapy) be considered a valid 

alternative to surgery in bronchial carcinoids?
	2.	 May carcinoid have metastatic spread? How is the cancer specific survival rate? 

Is recurrence more frequently locoregional or at distance?
	3.	 Besides CT scan, are there other diagnostic tools to evaluate metastatic 

diffusion?
	4.	 Is lung parenchyma-sparing resection a valid substitute of major lung resection 

(i.e. lobectomy or pneumonectomy) for endobronchial lesions?

vv Answers
	1.	 Endobronchial disobliteration using neodymium:yttrium-aluminium-garnet 

(Nd:YAG) laser or other local treatments such as photodynamic therapy, cryo-
therapy and mechanical removal has been described in some series in literature 
[6, 7], in a cohort of highly selected patients, associated with good outcome 
after short-term follow-up in an interval time ranging from 1 to a maximum of 
5 years. It should be however remarked that an accurate and protracted follow-
up is always necessary [8] to consider the patient cured. The peak of recur-
rence is generally located within 5 years in AC and over 10 years in TC [4, 8, 9]. 
Furthermore the impossibility to evaluate and remove lymph node candidates 
an high percentage of patients (around 20% of the total in TC and more than 
50% in AC) to a persistence of disease, while in most of the patients surgery 
may obtain an R0 resection [4, 9, 10] with distant metastases detected during 
the follow-up [4, 5].

			  Surgery should therefore still be considered the treatment of choice. 
However endobronchial resections may play an important role in a multidisci-
plinary setting to allow presurgical disobliteration or in the palliative setting in 
the elderly patients with/without relevant co-morbidities who cannot be candi-
dates for surgery [3, 4, 11].

	2.	 Histological distinction between TC and AC represents the most important 
prognostic factor [1, 3, 4]. Haematogenous and lymphatic metastatic spread 
may be possible in both subtype but more common in AC [1, 4]. In older 
series, overall cancer-specific survival for resectable tumours, after the Travis 
Classification [12, 13], was reported to be for TC 95% (range 87–100%) at 5 
years, 91% (range 82–87%) at 10 years and 85% (range 83–87%) at 15 years and 
for AC 72% (range 56–78%) at 5 years, 55% (range 73–98%) at 10 years and 53% 
at 15 years [4].

			  In a recent meta-analyses study done by Detterbeck [4], most of the patient 
had the disease distally recurred (74% TC and 82% AC). A 13% of local or 
local + distant metastases were described in TC, while a 7% of local and 11% 
local + distant recurrences were evident in AC patients. Bone metastases have 
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been reported in the only prospective study in around 70% of the cases (Ferolla 
et al. LUNA Trial NCT01563354 presented at ESMO 2016 in submission).

	3.	 A careful preoperative, surgical and postoperative diagnostic workup is of 
crucial importance [3, 8, 9, 11, 13]. Recently new endoscopic tools such as 
endobronchial ultrasound probes or fibre optic narrowband images and 3-D 
navigation system guidance may add some value [14]. Nuclear medicine tech-
niques like SRS and Ga68-DOTA PET may play a relevant role in the staging, and 
MR of the spine may be associated to evaluate bone metastatic spread in the 
symptomatic patients [3].

	4.	 Data from the literature highlight how lobectomies are the predominant opera-
tions [4, 5, 7, 9, 10]. Among the other available techniques, there is a tendency 
towards conservative surgery (sublobar resections and sleeve lobectomies), 
although a considerable number of pneumonectomies are still reported (up 
to 27%) [4]. The main concern in surgical treatment of carcinoids is to avoid 
unnecessary removal of functioning pulmonary tissue [3, 8–11]. However, while 
parenchyma-sparing operations such as sleeve lobectomies or tracheo-bron-
choplasties represent the procedure of choice for centrally located carcinoid 
tumours in experienced centres [4, 5, 9, 10], the outcome might be question-
able if the lymphadenectomy is not properly performed and the endoscopic 
follow-up not periodically done [4, 9].

�Clinical Case 2

A 39-year-old male was 
referred to our hospital for 
metastatic typical bronchial 
carcinoid. When he was 25, 
he underwent in another 
hospital bilobectomy of 
the lower and middle lobe 
without lymphadenectomy 
for a typical carcinoid. He 
then developed multiple 
recurrences after 8 years 
with metastatic diffusion to 
the liver, lungs, lymph nodes 
and bones (spine, sternum, 
iliac). Subsequent treatments, 
including locoregional proce-
dures for metachronous liver 
metastases and for a single 
lesion of the lower part of the 
sternum, were performed. 
After radiological progression 
of the metastatic spread at the 
liver, bone and lymph nodes, 
the patients were treated with 
long-acting somatostatin ana-

logues obtaining a stable dis-
ease according to RECIST 1.0 
criteria for 36 months. After 
a new RECIST progression of 
the patient at lymph node 
and liver level, the patient 
was enrolled in a phase III trial 
with a combination of octreo-
tide LAR 30 mg every 28 days 
and everolimus 10 mg/day 
obtaining a stable disease for 
the following 30 months.

In March 2010, the 
patient was admitted at our 
institution complaining with 
cough, dyspnoea and fever. 
Chest-abdomen CT scan 
revealed partial atelectasis 
of the residual right lung, 
multiple pulmonary nodules 
in the left lung (.  Fig. 19.3, 
panel 1a) and increasing in 
size and number of liver and 
lymph-nodal metastasis. 
Fibrebronchoscopy showed 

a centimetric red polypoid 
neoplasm originating from 
the stump of the intermediate 
bronchus and partially oblit-
erating the upper lobar bron-
chus (.  Fig. 19.3, panel 1b). 
Furthermore, three lesions on 
the vertebral body of T2, ster-
num and the right sacrum ala 
were detected at MR imaging. 
Multimodality therapy was 
indicated. External radiation 
therapy was delivered to ster-
num, right sacral ala and verte-
bral body. The patient received 
also palliative endobronchial 
high-dose rate BT (Iridium192) 
with a total dose of 20 Gy in 
four weekly fractions over 
1 month (.  Fig. 19.3, panel 2a 
and 2b). Although a complete 
change in the vascularization 
of the endobronchial lesion 
was observed (.  Fig. 19.3, 
panel 3b), no changes in the 
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tumour volume were noted in 
this phase. Furthermore the 
residual right lung was com-
pletely atelectasic (.  Fig. 19.3, 
panel 3a). Adjuvant temo-
zolomide (TMZ) 200 mg/m2 
per os for 5 days associated 
with octreotide LAR 30 mg 
in every 28 days was admin-
istered. After 1 month from 
the start of the therapy with 

TMZ, a partial reduction in the 
tumour volume was observed 
(.  Fig. 19.3, panel 4b) that 
allowed the re-expansion of 
the residual right lung paren-
chyma (.  Fig. 19.3, panel 4a). 
Eighteen months later, clinical 
and radiological workup with 
CT scan and MRI demon-
strated partial remission of dis-
ease in the liver, bone, lymph 

nodes and bilateral pulmonary 
parenchyma; fibrebronchos-
copy revealed complete disap-
pearance of the bronchial 
polypoid lesion (.  Fig. 19.3, 
panel 5b). No relevant side 
effects were observed. Three 
years later, with stable disease, 
the patient passed away for 
other causes not related to his 
disease (traumatic death).

1A 2A 3A 4A 5A

1B 2B

Brachytherapy
Temozolomide

3B 4B 5B

.      . Fig. 19.3  The CT scan initial appearance of the carcinoid tumour (.  Fig. 19.1 panel 1a) 
shows a metastatic spread in both lungs and an endobronchial recurrence of the typical 
carcinoid in the stump of the bronchus intermedius (.  Fig. 19.1 panel 1b). Furthermore the 
endoscopic view of the carcinoid tumour (.  Fig. 19.1 panel 1b) was surrounded by capillary 
web particularly on the cartilaginous part of the main right bronchus mucosa (arrow). After the 
first fraction of brachytherapy (.  Fig. 19.1 panel 2a, arrows on the two beads of the centring 
intraluminal guide probe, asterisk, whereas the HDR field was performed), the endobronchial 
lesion increased in volume due to the necrotic tissue (.  Fig. 19.1 panel 2b). At the third frac-
tion of BT, the right lung was completely atelectasic (.  Fig. 19.1 panel 3a) with fibrous tissue 
occluding completely the lumen of the bronchus for the right upper lobe at the endoscopic 
view (.  Fig. 19.1 panel 3b). Furthermore decreased extension of the capillary web, covered 
by white induitus of fibrin, was fairly present (.  Fig. 19.1 panel 3b arrow). During this period 
chemotherapy with TMZ was started (red fading field). At the 6-month period after the initial 
TMZ treatment, the endobronchial lesion shrinks 20% (.  Fig. 19.1 panel 4b) with a slight 
decrease of the previously described capillary area (arrow). At the CT scan was clearly evident 
the re-expansion of the right upper lobe (.  Fig. 19.1 panel 4a). Control after 1 year of treat-
ment shows a reduction in size and numbers of the lung metastatic lesions (.  Fig. 19.1 panel 
5a) and a complete disappearance of the endobronchial lesion as well as the capillary web on 
the cartilaginous part of the main right bronchus (.  Fig. 19.1 panel 5b arrow)
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19.2	 �Comments to the Case

This case leads to some considerations:
	1.	 The multimodal approach to an endobronchial carcinoid has been associated in 

this case with a significant efficacy and low toxicity, probably superior to an only 
systemic medical approach. Although the timing of the clinical response does not 
indicate a sure direct correlation, TMZ is a drug that is well known to increase 
radio sensitivity; therefore a synergistic late addictive effect [15] of the BT may be 
suspected.

	2.	 Being associated with a major rate of objective response when compared to everoli-
mus utilised in the previous case, TMZ may be of choice when a tumour shrinkage 
is the main aim of the treatment.

	3.	 Disobliteration may be an important aim in bronchial carcinoid, which is generally 
associated with a long-time survival also in the metastatic phase. In this case the 
disobliteration allowed the resolution of the obstructive pneumonitis and the re-
expansion of the collapsed lung.

	4.	 The patients several years before underwent in another hospital surgical resection 
without lymphadenectomy. The brief time between surgery and recurrence raises 
reasonable doubt on the radicality of the intervention. Again it should in fact be 
remembered that also in TC the percentage of lymph-nodal metastatic spread may 
reach 20% of the cases. We recommend therefore always the systematic lymph 
nodal dissection, particularly in young patient like this.

?? Questions
	1.	 Is TMZ alone or in combination with BT an option in metastatic bronchial 

carcinoids?
vv Answers
	1.	 Temozolomide (TMZ) [15, 16] is an alkylating drug inserted as a possible thera-

peutic option both in ESMO and ENETS Guidelines [3, 11]. The activity of this 
drug has been showed in retrospective NET phase II clinical trials [16], while 
the first prospective trial in lung NET is actually ongoing (Ferolla et al. ATLANT 
study NCT02698410 enrolling). Brachytherapy (BT) has been used so far as a 
palliative treatment of NSCLC but not clearly codified for the treatment of well-
differentiated neuroendocrine tumours of the lung [17], and further evidences 
are needed for a routinely use in these tumours.

ii Up to Date of the Topic
The bronchial tree represents one of the most frequent sites of origin of neuroen-
docrine tumours (NET) with a prevalence ranging between 25% and 30% of all NET 
[1, 3, 4, 20]. Approximately 70% of carcinoid tumours present as an endoscopically 
visible tumour, usually located in a segmental bronchus, less often in main bronchi, 
rarely in the carina or trachea [4].

When feasible, surgery represents the treatment of choice in well-differentiated 
lung NET (TC and AC) and the only procedure that can cure the patients [4, 5, 9, 10]. 
It should always be remarked however that the definitive cure should be established 
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in these tumours only after an accurate and protracted follow-up, reaching more 
than 15 years till in the case associated with a radical resection [8]. Since the advent 
of the minimally invasive surgery in the early 1990s and recently the robotic surgery 
as well as the renaissance of sublobar resections as a possible alternative tool for 
the low-grade neuroendocrine tumours of the lung, the best surgical treatment for 
primary lung carcinoid tumours represents a benchmark for the surgeon [10]. Mini-
mally invasive surgery is based upon limited access (from one to three centimetric 
incisions) to the thoracic cavity achieved through video-assisted or pure videothora-
coscopic techniques. In both cases standard lobectomies or sublobar resections may 
be performed. The main controversy concerning the minimally invasive approach 
with sublobar or bronchoplastic resections lies in the possibility of performing a true 
systematic lymph node dissection. Several authors claim their results with this tech-
nique are equal to those obtained with thoracotomies [4, 10]. However, until ran-
domised trials will prove or disprove this assertion, we believe that an open access, 
with a small muscle-sparing thoracotomy particularly in young patients, for broncho-
plastic procedures represents the safest approach for centrally located tumours. Fur-
thermore limited resection or bronchoplastic procedures might be applicable in the 
TC or patient with limited lung function and/or cardiovascular impairment [21]; AC 
carcinoid should be treated with more oncological aggressiveness with a mandatory 
lymph nodal dissection. Considering the frequent occurrence of metastatic lymph 
nodes even in TC, a lymph node sampling cannot be accepted, and a systematic 
mediastinal dissection should always be done [5]. In our experience, this technique 
yielded over 13% of metastatic lymph nodes in patients affected by TC [9, 21].

Endobronchial laser treatment and cryotherapy or photodynamic clearance of 
the affected site are justified as palliative management in patients not fit for opera-
tive treatment and as a useful adjunct to surgery since preoperative removal of 
obstructing lesions allows clearing of the bronchial tree from secretions [4, 9, 11, 
21]. These techniques should not be used with a curative intent because, according 
to our experience, residual nests of tumour cells can be detected in the submucosa 
after an apparent radical removal. However in the rare cases of primary multiple 
endobronchial lesions, laser treatment might allow a more limited resection and a 
systematic oncological treatment.

Moreover lymphatic spread cannot be assessed unless proven by mediastinos-
copy or with the recent endobronchial ultrasound technique [14].

A particular word needs to be spent on multiple neuroendocrine forms such 
as diffuse idiopathic pulmonary neuroendocrine cell hyperplasia (DIPNECH) and 
tumourlets detected in the lung parenchyma around the primary resected tumour: 
should it be considered neoplasm? The pathologist should always be aware about 
these possible findings and always search carefully in the lung parenchyma. In our 
experience [9], 25% of patients had the presence of these lesions when the paren-
chyma was carefully analysed by our pathologist. The final answer will be obtained 
from molecular biology studies. Conversely, multiple endobronchial carcinoids, as 
primitive lesions, are rare and should always beware of the possibility that they might 
represent just a sign of submucosal lymphatic spread.

At the moment there are no prospective studies evaluating the role of an adju-
vant medical therapy after a radical surgery, and no indication is actually expressed 
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in the main international guidelines [3, 11]. The design of specific randomised pro-
spective trials, particularly in the AC associated with nodal involvement, employing 
low-toxicity drugs like long-acting somatostatin analogues would be of interest but 
will require a prolonged time of observation to be significant.

Medical therapy may play a role in the palliative setting till in the locoregional 
disease, whenever surgical treatment may be not feasible both for the extension 
of the disease both for the performance status and co-morbidity of the patients 
[18, 19].

The choice of the therapy should be evaluated in the course of a multidisci-
plinary tumour board. The options start with the control of the hormonal hyperse-
cretions when present to the anti-proliferative intent. The main aim of the medical 
treatment is generally a stabilisation of the tumour growth rather than an objective 
response. The first-line therapy in TC and AC with locoregional disease is gener-
ally based on long-acting somatostatin. Their use is generally extrapolated from 
the results of two phase III studies performed in GEP NET (the PROMID study using 
octreotide LAR and CLARINET study using lanreotide) [22]. However at the time of 
publication of this chapter, a phase III study with lanreotide dedicated to lung NET 
(the SPINET study) is ongoing and enrolling. Another study exploring the efficacy 
and safety of the combination of lanreotide and temozolomide in TC and AC with 
progressive disease (ATLANT study) is ongoing and enrolling. Another somatostatin 
analogue, pasireotide, has shown activity in TC and AC alone or in combination with 
everolimus (LUNA study presented at ESMO 2016, in submission).

As second line, the drug everolimus has shown activity in TC and AC in the phase 
III trial RADIANT IV and in the cited LUNA study alone or in combination with pasire-
otide [23, 24]. Retrospective series report efficacy of temozolomide in retrospective 
series, and the first prospective study in this context is ongoing. PRRT has been 
evaluated in small retrospective series [25].

In conclusion every decision in the palliative setting, particularly when fac-
ing with locoregional disease, should be evaluated in a multidisciplinary set-
ting weighing the balance between toxicities and benefit, and the therapeutic 
approach should be always tailored on the single patients in centre with high level 
of expertise.
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