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Summary  

This thesis is about a tailored treatment strategy for patients with centrally located bronchial carcinoids. 
An extensive analysis regarding bronchial carcinoids themselves, and several aspects of this strategy is 
performed.  

1.  

An overview of current understanding, beliefs and concepts regarding bronchial carcinoids and their 
treatment options are addressed based on the currently available literature.  

2.  

Initial bronchoscopic treatment strategy is outlined in this chapter. It is potentially a more tissue sparing 
treatment alternative than immediate surgical resection in patients with intraluminal bronchial carcinoids. 
Indications, criteria for proper treatment selection, the strategy itself, and outcome results are presented. 
After a median follow-up of 65 months (range 2-180), initial bronchoscopic treatment resulted in complete 
tumor eradication in 33/72 cases (46%: 30 typical, 3 atypical). 37/72 cases (51%: 11 atypical) required 
surgery (two for late detected recurrences). Two patients had metastatic atypical carcinoid, one already at 
referral. Of the six patients who died, one was tumor-related. For successful tumor eradication using initial 
bronchoscopic treatment in central carcinoids, intra- versus extraluminal growth appears to be of more 
importance than histological division between typical and atypical carcinoid, per se. Disease-specific 
mortality is low and long- term outcome has been excellent. Implementation of initial bronchoscopic 
treatment had no negative impact on surgical treatment outcome.  

3.  

After successful initial bronchoscopic treatment, long-term follow up is mandatory. As this could lead to 
deterioration of quality of life (QoL), descriptive questionnaires and Hospital Anxiety and Depression 
Scales (HADS), were used to explore effects on Quality of Life. Mean Depression score, mean Anxiety 
score and mean total HADS scores were higher in the surgically treated group in comparison to the 
bronchoscopically treated group, although significance levels were not reached (P=0.121, P=0.408 and 
P=0.206, respectively). None of the bronchoscopically treated patients regretted their choice regarding 
IBT, and they would all advice to prefer IBT strategy first. Nine of thirty-five eventually surgically treated 
patients (26%) regretted IBT. Twenty-four patients (69%) expressed persistent post-surgical complaints. 
The assumed burden of prolonged follow-up and relative insecurity does not seem to have a negative 
impact on QoL. Completion surgery, providing more and instant certainty on treatment outcome, may lead 
to significant and persisting physical complaints, and negatively affect patients’ perspectives on QoL.  

4.  

The necessity for long-term follow-up after successful initial bronchoscopic treatment (by repeat HRCTs 
and bronchoscopies) may lead to increased costs as opposed to standard immediate surgical resection. A 
cost analysis is presented, describing total and per patient costs for bronchoscopically treated versus 
surgically treated cohorts of patients within the IBT strategy. Furthermore, total and per patient costs for 
the IBT strategy were projected to virtual costs of immediate surgical resection approach, if it would have 
been applied as the gold standard in the first place to all patients.  

Total and per patient costs for IBT versus surgically treated cohorts within the IBT strategy were € 
506,161.17 and € 10,769.39, versus € 520,536.12 and € 8,395.74, respectively. Total and per patient 



costs for the IBT strategy were € 1,124,616.89 and € 10,317.59, while immediate surgical treatment at 
presentation would have cost € 1,101,618.94 and € 10,106.60, respectively. These analyses show that 
IBT strategy is a cost-effective alternative for immediate surgical resection, and mandatory long-term 
follow-up does not lead to increased costs in the IBT group as opposed to the surgical group.  

5.  

Intra- versus extraluminal growth pattern is of crucial importance in determining whether patients are 
suited for either bronchoscopic treatment or surgical resection. In the initial bronchoscopic treatment 
strategy, tumor growth pattern is determined by HRCT scan and bronchoscopic evaluation. A set of 
immunohistochemical parameters (p53, Ki-67, Bax, bcl-2, PAI-2, microvessel density (MVD) and mean 
nuclear area) is explored to identify intraluminal versus extraluminal growth, and thus predict the 
likelihood of successful IBT (reflected by intra- versus extraluminal growth). Significant difference 
between intra- and extraluminal tumor growth was found with regard to Bax-expression. In the 
extraluminal group, there were four out of twelve Bax-negative typical carcinoids, whereas in the 
intraluminal group there were no Bax-negative carcinoids (P =0.02). The other parameters did not show 
any significant difference. The results may indicate a more malignant behavior i.e. extraluminal growth 
propensity in cases with extraluminal tumor growth. From an immunohistochemical point of view, albeit 
based on a limit number of cases, for patients with Bax-negative typical carcinoids, the most appropriate 
treatment of choice seems to be surgery and not IBT.  

6.  

The natural course of bronchial carcinoids remains unclear, especially its natural course after 
bronchoscopic treatment. Whether there are tissue characteristics predicting for recurrence is not known, 
nor whether found abnormalities at diagnosis are stable over time. Array comparative genomic 
hybridization (aCGH) has been performed in carcinoid tissue samples collected longitudinally to explore 
the natural course and possible prognostic markers for disease recurrence post-IBT to optimize follow up 
strategy. In four out of seven recurrences, aCGH showed more gains and losses than at the time of IBT 
sampling. However, no distinct nor persistent changes in the molecular signature were found between the 
primary and local recurrence, or metastatic tissue. Similarly, no differences in molecular signature were 
found between the initial specimens collected from patient without recurrence versus those with late 
recurrence or metastatic disease. Carcinoid samples show increased chromosomal alterations over time if 
compared with aCGH analyses of initially collected specimens. However, at the time of initial 
presentation, bronchoscopically sampled carcinoid tissues show no prognostic genetic alterations. 
Therefore, it is unlikely that aCGH can be used as a predictive marker for recurrence in patients with 
bronchial carcinoids.  

7.  

Initial bronchoscopic treatment strategy can be applied in every patient presenting with a centrally located 
bronchial carcinoid. If this fails, in case of extraluminal disease or the tumor being beyond endoscopic 
reach, surgical resection will be performed. In some cases, several treatment attempts are performed in 
order to obtain complete tumor removal, with maximal preservation of healthy lung parenchyma. The 
possible fibrotic effects of endobronchial treatment in these cases were evaluated in a retrospective 
descriptive study of histological changes in 48 pulmonary resections initially treated by endobronchial 
treatment. Central focal fibrosis in bronchial mucosa was detected in 40 out of 48 patients. The fibrotic 
changes showed a distinct morphological, scar-like pattern, clearly different from changes due to post-
obstruction sequelae.  



If translated to clinical course, none of the patients had detrimental outcome due to microscopically 
observed fibrotic changes after bronchoscopic treatment in their surgical resection specimens. Focally and 
centrally located endobronchial fibrosis is likely due to endobronchial treatment and can be discerned in 
post-treatment resection specimen.  

8.  

Long term results of initial bronchoscopic treatment strategy in patients with centrally located bronchial 
carcinoids are presented. Minimum follow-up was 5 years from start of treatment for 112 patients. The 
median follow up has been 112 months (range: 60-277). Eighty-three patients (74%) had TC, and 29 
(26%) AC. IBT only was ultimately curative in 42% of the cases (47/112): 42 TC, 5 AC. Disease-specific 
mortality including surgical mortality has been 2.6% (3/112) in patients with extraluminal carcinoids (3 
AC). Initial bronchoscopic treatment strategy is justifiable with excellent long term outcome. IBT made 
surgery unnecessary in 42% of the cases. Iceberg phenomenon and metastatic potential in this group of 
patients with bronchial carcinoids are clinically insignificant.  

9.  

In this chapter a case report on the long term palliation by bronchoscopic treatment of a patient with 
recurrent atypical carcinoid, presented by Katsenos et al. is discussed. This case is a graphic example 
showing the clinically less malignant tumor type, and its subsequent window of opportunity and 
justification of tailoring the best parenchyma-sparing treatment approach in patients presenting with 
centrally located bronchial carcinoids.  

10.  

This final chapter summarizes the lessons learned by this thesis. Dogmatic issues that, based on the data 
presented in this thesis are debunked, or further weakened. However, numerous questions remain 
unanswered and need further, possibly more extensive studies to be answered in the future.  

	


