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Abstract

OBJECTIVES: Bronchopulmonary carcinoid tumours are relatively uncommon primary lung neoplasms. A small proportion of these
lesions are predominantly endobronchial and do not extend beyond the bronchial wall. Endoscopic resection can be performed, but
carries around a one in three risk of local recurrence and, therefore, mandates long-term surveillance. An alternative is complete surgi-
cal resection via bronchoplastic resection. We present our experience of surgical resection in patients with endobronchial carcinoids.

METHODS: From 2000 to 2010, 13 patients (age 45 ± 16 years, 10 males) underwent pure bronchoplastic resection, including systematic
nodal dissection, for endobronchial carcinoid tumours, without the resection of lung parenchyma.

RESULTS: There was no significant operative morbidity or mortality. This is a retrospective review of a consecutive case series. The last
follow-up for all patients was obtained in 2011. The mean maximum tumour size was 18 ± 8 mm. No lymph node invasion was
observed. The median follow-up was 6.3 ± 3.3 years, with no regional recurrence. In 1 case, a tumourlet was identified at 5 years in the
contralateral airway and viewed as a metachronous new lesion.

CONCLUSIONS: Bronchial sleeve resection is a safe procedure for suitably located endobronchial carcinoid tumours. Endoscopic resec-
tion should be reserved for patients who decline, or are unfit, for surgery.
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INTRODUCTION

Bronchial carcinoids are rare neuroendocrine tumours, account-
ing for <5% of all bronchopulmonary tumours [1]. They are cate-
gorized as either typical or atypical and have distinctly different
prognoses and therapeutic options when compared with
non-small-cell carcinomas [1–3]. Typical carcinoids have an ex-
cellent prognosis, with a 10-year survival rate of >90%; neverthe-
less, these tumours can metastasize. In contrast, atypical
carcinoids tend to be more aggressive and have a greater poten-
tial to metastasize, and thus have a 10-year survival rate of <60%
[3, 4]. The natural history of carcinoids is largely related to the
presence or absence of lymph node metastases [2, 5], and it is
recommended in the 7th staging system to stage them using the
TNM classification system [6]. Carcinoids can arise within a bron-
chus and be suitable for resection with bronchoplastic surgery if
appropriately located, and this has been recommended when
feasible [7, 8].

Approximately 20% of all carcinoid tumours present as purely
intraluminal polyp-like endobronchial lesions without gross
radiological detectable involvement of the bronchial wall and
lung parenchyma [1]. Until recently, the treatment of choice has
remained bronchoplastic surgery. However, some authors have
described their experience using different endoscopic resection
techniques, such as Nd-YAG laser, diathermy and cryosurgery
[9–13].
We present our experience of resection of the central airway

without removal of any parenchyma for endobronchial carcinoid
tumours.

MATERIALS AND METHODS

Between January 2000 and December 2010, 13 patients under-
went a parenchyma-sparing bronchial sleeve resection (i.e.
without any parenchymal resection), with systematic nodal dis-
section for endobronchial carcinoid tumour without extension
beyond the bronchial wall. Nodal dissection included principal
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stations 2, 4, 7, 9, 10 and 11 on the right side, and stations 4, 5,
6, 7, 9, 10 and 11 on the left. Data were collected retrospectively,
but follow-up was on a prospective basis through the outpatient
clinic and included bronchoscopy and chest X-ray. All patients
were followed up within our outpatient clinic for at least 1 year
with clinical, radiological follow-up and a bronchoscopy at 1 year.
The histopathology reports were reviewed, and the tumours were
staged using the 7th TNM staging system [6].

RESULTS

There were 13 patients: 10 were males; the median age was 45
years with a range from 16 to 69 years. Two left-sided, and 11
right-sided procedures were carried out (Table 1) (Fig. 1). Both
left-sided procedures were sleeve resections of the left main
bronchus. On the right, there were three sleeve resections of the
main bronchus, one resection of the main bronchus together
with the bronchus intermedius in a case that turned out to be
an atypical carcinoid, four resections of the bronchus interme-
dius and three sleeve resections of the middle lobe bronchus. In

one case, an endoscopic disobliteration of the bronchus interme-
dius was carried out prior to surgery to relieve obstruction. The
resection was complete (R0) in all cases. The mean maximum
tumour size was 18 ± 8 (range 6–30) mm. No lymph node metas-
tases were observed, and all tumours were pathologically staged
as pT1, N0 in that all cases had invasive components limited to
the bronchial wall [6] (Table 2).
Twelve tumours were typical carcinoids, and there was one

atypical carcinoid. Five years later, the patient with atypical car-
cinoid was found to have an asymptomatic small endobronchial

Figure 1: Right-sided parenchyma-sparing bronchial sleeve resection types for endobronchial carcinoids. (A) Upper lobe division bronchial sleeve resection. (B)
Central carinal and right main bronchial sleeve. (C) Bronchus intermedius sleeve resection. (D) Sleeve resection of the middle lobe bronchus.

Table 1: Resection types for endobronchial carcinoids in
the presented patient series

Right Left

Main stem bronchus 3
1

2
Bronchus intermedius 4 –

Middle lobe bronchus 3 –
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polyp on the contralateral side at a routine check bronchoscopy.
This was resected bronchoscopically and found to be a tumour-
let. The median follow-up was 6.3 ± 3.3 years. No recurrence
(local, regional or distant) of the primary tumour was observed
in any case. There were no early or late surgical (such as anasto-
motic leak or stenosis) or pulmonary complications in our
patient group. The mean hospital stay was 7.3 (minimum: 5 and
maximum: 21) days. One patient stayed 21 days in the hospital
for further treatment in the department of cardiology.

DISCUSSION

Bronchial sleeve resection without parenchymal resection offers
a definitive solution for purely endobronchial carcinoids [14].
This procedure, although it can be technically challenging,
can be carried out with very low morbidity and mortality (nil in
our group of patients). No regional recurrences were observed,
although 1 patient did have a metachronous tumourlet present
in a contralateral airway, indicating the importance of long-term
follow-up for carcinoids.

Bronchopulmonary carcinoid tumours are rare, accounting for
approximately 2% of all pulmonary tumours [1, 12, 13]. About
two-thirds arise in the major airways [1], making them potentially
amenable to bronchoplastic resection, most of which will be
sleeve lobectomies. The prognosis of those tumours is mainly
determined by the histological type: for typical carcinoids, the
reported 5- and 10-year survivals are between 87–100 and 85–
93%, respectively [1, 15–18]. For the atypical variant, the progno-
sis is worse, with a 5-year survival between 40 and 77% and
10-year survival of about 50% [17, 18]. In the case of typical car-
cinoids, lymph node metastases can occur in >10% [16, 19]. For
endobronchial lesions, pure bronchoplastic procedures (i.e.
without parenchymal resection) have been advocated [4, 20, 21].

As carcinoid tumours tend to be indolent, complete resection
is mandatory, but margins do not need to be wide. Therefore,
bronchoplastic procedures are appropriate [14]. Systematic nodal
dissection is an integral part of all resections for carcinoid
tumours to ensure complete and accurate staging.

There is also an increasing interest in bronchoscopic treatment
of these tumours, and some series have shown very good results
also in the mid- and long-term [10, 12, 13, 22]. As pointed out by
Brokx et al. [22], an important factor in this setting is whether or

not the tumour is growing into or through the bronchial wall, in
other words, whether or not a complete resection can be
achieved by endoscopy. Finally, there is a real and finite risk of
local recurrence (up to one-third) after endoscopic resection
[2, 23].
As we could show in our series, despite its limitations (retro-

spective analysis, small cohort, single institution), surgery appears
to offer a safe and definitive treatment option. If the tumour is
obstructive, an improvement in postoperative lung function can
be expected [14, 24]. We did not perform routine postoperative
lung function studies in this series, so we cannot demonstrate
this here. Surgical resection has the further advantage of provid-
ing complete lymph node staging, which is important, as a
number of atypical and typical carcinoids have lymph node
metastasis [16, 19].
Endoscopic treatment modalities do, however, have a place in

the treatment of these tumours. First, they allow the airway to
be disobliterated prior to surgery, so that the distal pneumonia
can resolve [22]. They are also a good alternative for patients
who are unfit for surgery. They do, however, have some draw-
backs: they do not offer lymph node staging, larger tumours
may have to be resected piecemeal or with several endoscopies
in order to achieve complete resection [13, 22] and follow-up
has to be assiduous as the risk of recurrence is higher [2, 23].
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APPENDIX. CONFERENCE DISCUSSION

Dr P. De Leyn (Leuven, Belgium): In this retrospective study, the authors de-
scribe their results of 13 patients who underwent bronchoplastic resection for
carcinoid tumours without anatomical resection of lung parenchyma, and it is

evident that you need the technical skills of sleeve resection, sleeve segmen-
tectomies, to do this type of operation.
I have three brief questions. In your manuscript and also in the presenta-

tion, you mentioned that there is no postoperative morbidity at all. This is, of
course, very good, but can you tell us what the mean hospital stay of these
patients was? And were there really no postoperative problems? It is uncom-
mon in thoracic surgery to have no postoperative problems, even in 13
patients. Can you tell us the mean hospital stay?
Dr Nowak: The range of the mean hospital stay was between 7 and 21

days. We mainly focused on complications related to surgery and on post-
operative pulmonary complications such as pneumonia. However, I have to
admit that we did not include complications like postoperative
tachyarrhythmia.
Dr De Leyn: But I would definitely advise for the paper that, if you are

going to compare endoscopic treatment with surgery, you mention the post-
operative problems in these patients, because a patient who stays 21 days in
the hospital probably will have had some type of complication. You men-
tioned that you performed systematic nodal dissection. Can you tell us which
lymph node stations you routinely dissected in this type of surgery?
Dr Nowak: We perform a standard systematic nodal dissection, so we

dissect lymph node stations 2, 4, 7, 10, and then we dissect lymph node sta-
tions 9 and 8.
Dr De Leyn: Well, maybe this is also something to mention. And then in

your paper, in the patient with atypical carcinoid, you mentioned that it was
a local recurrence, the tumourlet. What is this?
Dr Nowak: You are misunderstanding. It was on the contralateral side.

There was no recurrence of the tumour at the site of the anastomosis. It was
on the contralateral side, and it was a typical carcinoid, not an atypical, as it
was before.
Dr De Leyn: So it was a second primary probably?
Dr Nowak: Yes.
Dr K. Moghissi (Goole, United Kingdom): I have a comment and a question.

The comment is that sleeve resection has been around, as you well know, for
many years. In fact, my own presentation of 101 patients was in the
Academie de Chirurgie in 1980-something. However, most people, from the
time of Chevalier Jackson (who invented bronchoscopy, or expanded it) have
treated typical carcinoid differently than atypical. Atypical carcinoid is a car-
cinoma, nothing less, nothing more. Typical carcinoids somehow are different.
I have treated typical carcinoid with a sleeve resection in those people who,
as you said, have not been suitable for surgery, for a number of years, and re-
cently, for the last five or six cases, there has been photodynamic therapy,
and the longest survival is about 11 years. The others who didn’t survive did
not die because of the tumour but died because they were not suitable for
surgery to start with. Do you see what I mean? Comorbidity. My question,
therefore, is this: In your typical carcinoid, how many patients have had
lymphatic involvement?
Dr Nowak: I have shown this. None of the patients had any lymphatic in-

volvement. But it is described in the literature that lymphatic involvement
rarely occurs in typical carcinoids.
Dr Moghissi: So you have found it in some of them?
Dr Nowak: No, in that series we didn’t find lymphatic involvement.
Dr Moghissi: I have never actually had a typical carcinoid where there has

been infiltration of the lymph nodes. I do accept that there can be, but I have
never had it. I would suggest that all typical carcinoids can be treated endo-
scopically, you are right, but not with diathermy.
Dr P. De Leyn (Leuven, Belgium): I have had patients with typical carcinoids

who had positive lymph nodes, peribronchial. I think that one of the pro-
blems with a centrally-located carcinoid is that, bronchoscopically, you only
see the tip of the iceberg. If you see on the CT that it is mainly in the wall of
the bronchus and a bit peribronchial, it will be difficult to do it purely
bronchoscopically, but that is my own opinion.
Dr M. Dusmet (London, United Kingdom): First of all, I have a slight add-

ition. You asked what lymph node dissection is routinely done. On the right,
that will include R2, R4, 7, 8, and 9, as well as the intrafissural, station 11. On
the left, it will be at least L4, 5, 6, 7, and 9.
I also wanted to state that, as thoracic surgeons, we all love to tell our

patients that they have a typical carcinoid tumour. We are used to dealing
with non-small cell lung cancer that has a very poor prognosis. So typical car-
cinoid sounds fantastic, but I think we do need to be aware that if you look
at the non-surgical literature, there is a proportion of typical carcinoids with
low mitotic rates, low proliferation indexes, that can present at the outset
with distant metastatic disease. Even the typical carcinoids have metastatic
and malignant potential.
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The other thing that we forget is that these tumours by definition have a
very slow and long drawn-out evolution over time, and so if you do an endo-
scopic procedure, it means that this patient will have to have surveillance
bronchoscopies, follow-up scans, and rather intensive follow-up, not for 3,
not for 5, but for something like 10, 15, 20 years if they are young patients.
That is the other advantage of surgery. It offers a definitive and complete
resection.

Finally, as a response to the previous comment, I just recently saw a
young woman in whom, at the age of something like 14, somebody did a
thoracotomy, opened the airway, resected a typical carcinoid, and when
she came back with recurrent disease that involved the lymph nodes,
surgery was a real challenge, because, of course, the recurrence involved
the whole bronchotomy, which involved the distal trachea, and it was a
nightmare.
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