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Bronchial carcinoid tumors: long-term outcome after surgery*
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The objective of the present study was to evaluate clinical condition and results of surgical treatment of patients with
typical and atypical bronchial carcinoids. The study was based on retrospective analysis of a total of 96 patients (mean age
47.3 year, age range 21±76, 44 men and women 52), who were surgically treated for bronchial carcinoid between 1985±2001.
We assessed symptomatology of the disease, type of surgical intervention, tumor histology and staging, and postoperative
5-year and 10 year survival rates. The main sign of disease was respiratory inflammation. The carcinoid syndrome was not
found in any patient. Most patients (n=68) were operated for central form of the tumor. The micromorphological tumor
diagnosis was established prior to surgery in 76.5% patients with the central form of carcinoid. Surgical treatment included
lobectomy (n=49), bronchoplastic procedure (n=14), sleeve lobectomy (n=9), atypical resection and segmentectomy
(n=11), pneumonectomy (n=7) and tumor enucleation (n=5). Histological analysis revealed typical carcinoid in 77 cases
(80.2%) and atypical carcinoid in 19 (19.8%). Lymph nodes (N1 and/or N2) were examined by histology in 84 patients and
lymph node metastases were found in 13 (19.4%) of 67 patients with typical carcinoid and in 5 cases (29.4%) of 17 with
atypical carcinoid. In the postoperative period on patient died from embolism to the arteria pulmonalis. Postoperative
complications (atelectasis, prolonged air leak, bronchopleural fistula) were observed in 11.4% of patients. Tumor relapse
occurred only in two patients with typical carcinoid. Postoperative 5-year and 10-year rates amounted to 98.6% and 87.3%,
respectively, in typical carcinoid 94.5% and 73.5% in atypical carcinoid. The survival rates of patients with typical and
atypical bronchial carcinoids were not significantly different (p>0.05). The surgical management is the treatment of choice
in bronchial carcinoids. Results of this study indicate that the 5-year survival in patients with either histological type of
bronchial carcinoid is excellent and the prognosis of operated patients is very good even in the case of regional lymph nodes
infiltration by the tumors.
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The term ªKarzinoideª was first used by the German
pathologist OBERNDORFER in 1907 [20] for the description
of a tumor resembling adenocarcinoma but with less malignant biological behavior. Carcinoids arise from the cells of
diffuse neuroendocrine system called APUD system
(Amine Precursor Uptake and Decarboxilation), occurring
dispersedly in various organs [13]. The most frequent carcinoid localization is in gastrointestinal tract (73%) and the
bronchopulmonal localization (25%), only a low number of
carcinoids originate in different organs [17]. Carcinoids reÐÐÐÐÐÐÐ
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present 2±5% of all pulmonary neoplasms [6, 8, 11]. Comparing the epidemiological data, MODLIN and SANDOR [17]
found that in the course of the last decades the incidence of
lung carcinoid increased. In comparison with the period of
1950±1969, when the proportion of lung localization was
10.2%, the pulmonary localization of carcinoid in the period
of 1973±1991 amounted already to 32.7%.
The term ªatypicalª carcinoid was designated by ARRIGONI et al in 1972 [1]. At the present time carcinoid is described as a well differentiated typical carcinoid or
intermediate-grade differentiated atypical carcinoid (neuroendocrine carcinoma). The atypical carcinoids account
for approximately one third of all lung carcinoids [14].
A relatively rare incidence of carcinoid makes the pro-

BRONCHIAL CARCINOID TUMORS

spective evaluation of a larger group of patients difficult [7]
and, therefore the so far published studies are retrospective
[5, 7, 12, 15, 16]. In the patients without distant metastases is
the surgical treatment the basic therapeutical modality. The
objective of the present study was to evaluate clinical manifestation, diagnosis and long-term outcome of surgical
treatment of patients with typical and atypical bronchial
carcinoids.
Patients and methods
Between January 1985 and December 2001, 96 patients
underwent thoracotomy for bronchial carcinoid at the
Clinic of Pneumology and Thoracic Surgery, 3rd Medical
Faculty of Charles University, University Hospital Bulovka, Prague. The panel of clinical examinations performed in
all patients included bronchoscopy and cytological examination, posteroanterior and lateral chest x-ray examination
and since 1991 also computer tomography (CT). The following parameters were evaluated in the patients: age, sex,
disease symptoms, tumor localization and histological type,
type of surgical treatment, postoperative complications and
mortality rate. Operative mortality was defined as any
death during the first 30 postoperative days. pTNM staging
of bronchial carcinoid disease was performed according to
the 5th revision of lung cancer staging [18]. In order to assess
survival rate of patients with bronchial carcinoid, the patients were followed-up periodically after surgical treatment. The patients after bronchoplastic procedure
underwent fibrobronchosopy during the follow-up. The follow-up period was concluded on December 31, 2001.
Hematoxylin and eosin stained sections of formalin-fixed
and paraffin-embedded carcinoid tissue were microscopically reexamined (10 of high power fields in each case)
and reclassified according to the criteria of a recent WHO
revision of the histological typing of lung tumors [26]. The
basic criteria for histological classification of carcinoids rest
in evaluation of the mitotic count and of the presence and
extent of necrosis. Typical carcinoid (TC) was defined by
the presence of 0±1 mitoses and by the absence of necrosis
or by the presence of a focal type of necrosis limited to one
tumor cell or a tiny collection of them. Atypical carcinoid
(AC) was defined by the presence of 2±10 mitoses and by
the presence of large zonal type of tumor cells necrosis.
Statistical analysis. Quantitative data were expressed as
mean +SD and as median with range and were analysed
using the Student's t-test. Probability of survival was estimated according to the Kaplan-Meier method for the whole
group of patients and for subgroups according to the type of
tumor, tumor size or tumor location, where the estimates
were calculated and compared using the log-rank test.
A two-side p value of less than 0.05 was considered statistically significant. Furthermore, the probabilities of 5-year
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and 10-year survival rate were calculated. These analyses
were performed using Life Tables method.
Results
In the group of 96 studied patients the mean age was
47.3+14.2 years (median 47 years, range 21±76 years).
Among them there were 52 women with mean age
48.9+13.3 (median 51 years, range 21±76 years) and 44
men with mean age 45.0+13.5 years (median 44 years,
range 22±71 years). In 27 patients (28.1%) the tumor was
asymptomatic and it was found accidentally (Tab. 1). In the
other patients the neoplasm was detected on the basis of
their complaints. The most frequent symptom of the disease
was obstructive pneumonia (n=46, 47.9%). Eighteen patients (18.7%) had hemoptysis. Clinically manifested carcinoid syndrome was not found in any patient.
Table 1. Common symptoms
Symptom
Respiratory inflammation
Cough
Dyspnea
Chest pain
Hemoptysis
Carcinoid syndrom
Asymptomatic

No. of patients
46
35
23
17
18
0
27

Percent of population
47.9%
36.4%
23.9%
17.7%
18.7%
0%
28.1%

TC was histologically determined in 77 patients (80.2%)
and AC in 19 patients (19.8%). The neoplasm was detected
intrabronchially by bronchoscopy (central tumor) in 68 patients (70.8%) while in the remaining 28 patients the
bronchoscopic finding was normal (peripheral tumor). Cytologic examination was performed in samples obtained at
bronchoscopy. In 52 patients (76.5%) with central type of
tumor the cytological examination was positive, in the remaining 16 patients (23.5%) the cytological examination
was negative. Patients with negative bronchoscopic finding
had also negative cytologic examination. Endoscopic
biopsy with finding of carcinoid was performed in 14 patients. In peripherally located lung carcinoid (n=28) the involvement of the left and the right lung was similar. On the
other hand, in the case of carcinoid location in the bronchial
tree the tumor was found more frequently in the right lung
(n=39), especially in the lower and intermediary bronchus
(n=22), and less frequently in the left lung (n=27), where
again the tumors were located more frequently in the lower
lobar bronchus (n=13). In 2 patients the tumor was located
in the upper third of trachea and in the tracheal carina.
The most frequently applied surgical treatment was lobectomy (n=58, 60.4%) which was combined in 9 patients
(9.4%) with bronchoplastic procedure. In 11 patients
(11.5%) the tumor was removed by atypical resection or
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Table 2. Incidence of lymph node metastases according to the histological
type of lung carcinoid
Typical carcinoid
Number of patients
without lymph node metastases
with lymph node metastases
(N1 and/or N2)

Atypical carcinoid

67
54 (80.6%)
13 (19.4%)

17
12 (70.6%)
5 (29.4%)

Table 3. Staging of lung carcinoid according to its histological type
Pathologic stage
Typical histology
No. of patients
%
Ia
Ib
IIa
IIb
IIIa
IIIb
IV

38
13
4
3
7
2
0

56.7
19.4
6.0
4.5
10.4
3.0
±

Atypical histology
No. of patients
%
7
4
3
1
2
0
0

41.2
23.5
17.6
5.9
11.8
±
±

by segmentectomy. Seven patients (7.3%) underwent pneumonectomy. Bronchoplastic procedures were performed in
14 patients (14.6%). At the beginning of the follow-up period 5 patients underwent enucleation. Tracheostomy was
performed in the patients with carcinoid of the trachea.
There were no exploratory thoracotomies in the group of
studied patients.
At evaluation of the primary tumor size, the tumor was
less than 3 cm in diameter in 75 patients (78.1%) while in 62
patients (64.6%) it measured less than 2 cm in diameter.
Twenty one patients (21.9%) had tumor larger than 3 cm
in diameter and the largest tumor had 6 cm in maximum
diameter. At evaluation of the T parameter according to the
5th revision of lung cancer staging [18], the distribution was
as follows: T1 in 60 patients, T2 in 30 patients, T3 in 4 patients and T4 in 2 patients (carcinoid of the trachea and
carcinoid of the tracheal carina). pTNM classification was
done in 84 patients in whom the lymph nodes were examined histologically. In 12 patients, in which enucleation of
the tumor, segmentectomy, or atypical resection were carried out, the lymph nodes were not examined. N1 and/or N2
nodes were affected from carcinoid metastasis in 13 (19.4%)
of 67 and in 5 (29.4%) of 17 patient with typical carcinoid
and atypical carcinoid, respectively (Tab. 2). All the patients with lymph node metastasis survived without recurrent disease to the end date of this study (median 72.6
months, range 0.8±198.1 months). We did not perform extensive dissection of mediastinal lymph nodes as is done in
other histological types of lung carcinoma. Distant metastases were not identified in the patients. The most frequently evaluated pTNM stage in patients with typical
carcinoid as well as atypical carcinoid was stage I (Tab. 3),
no patient in IV stage underwent surgical treatment.

Eleven patients (11.4%) presented postoperative complications. Five patients (5.2%) experienced atelectasis and
five patients (5.2%) required tube thoracostomy for prolonged air leaks. A bronchopleural fistula with empyema
occurred in one patient (1.0%) after pneumonectomy for
atypical tumor with 6 cm in diameter which caused inflammatory destruction of the right lower lung lobe with empyema. Pneumonectomy was performed after the treatment of
acute phase of empyema. A bronchopleural fistula developed 4 weeks after surgery. One patient (1.0%) died after
surgery from embolism to arteria pulmonalis. Adjuvant
chemotherapy was not performed in any patient.
Recurrent tumor developed in 2 patients with typical
carcinoid after atypical resection 52 and 63 months after
surgery. Besides one patient who died postoperatively
due to embolism, there were 7 patients who died before
December 31, 2001. In 4 patients the cause of death could
not be verified, three additional deaths were not related to
carcinoid.
Survival probability was evaluated in 94 patients
(97.9%), since there was no follow-up information available
for two patients. The mean follow-up period was 77.8
months (median 74.5, range 0.4±204.1 months). Median survival probability for the whole group of patients was 183.1
months (95% confidence interval 169.4±196.8). Probability
of 5-year survival is 97.8% and of 10-year survival 84.5%
(Fig. 1).
Estimated 5-year and 10-year survival of the patients
with typical carcinoid was 98.6% and 87.4%, respectively,
and of those with atypical carcinoid was 94.6% and 73.6%,
respectively (Fig. 2). The difference in survival probability
for the patients with typical and atypical carcinoid is not
statistically significant (p=0.404).
We did not find statistically significant difference in survival when comparing patients with T1 tumors and those
with T2 tumors in all groups (p=0.434). Therefore we evaluated the influence of tumor size on survival probability in
patients with typical and atypical carcinoid. The difference
in survival probability of the patients with T1 tumor and T2
tumor was not statistically significant between the two histological types of carcinoid (p=0.8537 and p=0.1201, respectively). Moreover, the difference in survival probability of
the patients with centrally located tumor and with peripheral tumor was neither statistically significant (p=0.063).
Discussion
Bronchopulmonal carcinoid is a relatively rare neoplasm
which occurs in 2%±5% of all primary lung cancers [6, 8, 17].
Among the total of 2208 lung resections for bronchogenic
carcinoma performed at our Clinic between January 1985
and December 2001 the group of 96 patients with carcinoid
represents 4.3%. In this group of 96 patients the ratio of
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female patients to male patients was approximately 5:4. Predominance of carcinoid in female patients is mentioned also
by other authors [5, 7, 17] but this difference remains unexplained. In our group of
patients we found TC in 80.2% of cases
and AC in 19.8% of cases. An identical
occurrence ratio of TC to AC as found in
the present study was reported by other
authors [2, 4, 7, 23, 24].
Similarly to other publications [4, 5, 25],
the most frequent symptoms of the disease
in our group of patients were poststenotic
pneumonias. Hemoptysis was not the principal symptom of the disease. The asymptomatic course of the disease is described
in 11.4%±39% of cases [4, 5, 10, 12, 25, 27].
Correct determination of micromorphological diagnosis prior to carcinoid surgery is important. In our group of patients,
Figure 1. The survival curve of the studied patients (n=94).
the micromorphological diagnosis of central carcinoid was preoperatively established by cytology in 76.5% of cases.
Endoscopic biopsy was performed rather
exceptionally (20.6%) because of the
bleeding risk. Also MARTY-ANEÂ et al [16]
mentioned the danger of bleeding during
endoscopic biopsy. DUCROCQ et al [5] reported that the risk of hemorrhage after
endoscopic biopsy has been overemphasized. In contrast to cytology, the histological examination is able to differentiate
between TC and AC.
The incidence of carcinoid syndrome in
bronchial carcinoid is not frequent. It
ranges between 0.7% and 9% [5, 6, 9, 10,
19]. Like DESCOVICH et al [4] and STOBERNACK et al [25] we did not detect carcinoid
syndrome in any of our patients.
The majority of lung carcinoids (75%)
arise centrally in the lobar bronchi (especially in the lower ones) and the minority
Figure 2. Survival curves of patients with typical and atypical lung carcinoid (P=0.404).
of them affect the main bronchi (10%) and
the lung periphery (15%) [3]. The incidence rate of 74.7% found in the present study for the cen- sidered to be a standard surgical treatment of AC [10]. An
tral location of carcinoid is in line with previously reported erroneous evaluation of preoperative or intraoperative
data [3, 4, 5]. The lateral location of carcinoid neoplasms has biopsy can be the cause of incorrect decision regarding
been reported to occur with the prevalence to the right lung the type of surgical treatment. Indication criteria for the
[10, 25]. In our group of patients with the occurrence of the surgical treatment of TC and AC have been published in
tumor in the bronchial tree more frequently the right than several studies [5, 10, 12, 27]. Bronchoplastic procedures
without lung resection were indicated in 14 patients where
the left lung was affected.
The most frequently applied surgical treatment of lung the lung parenchyma was intact and the local finding of
carcinoid is lobectomy without bronchoplastic procedure or tumor allowed the operation on the bronchus, fulfilling
in combination with it [4, 7, 12, 21, 25]. Lobectomy is con- the criteria of radical therapy.
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Table 4. Long term survival after resection of typical and atypical bronchial carcinoid tumors
Reference

Harpole et al [12]
Ducroque et al [5]
Ferguson at al [7]
Descovich et al [4]
Soga et al [23]
Fiala et al [this series]

No. of patients
Typical
Atypical

80
39
109
30
1595
77

41
±
26
5
250
19

Typical
96.0%
92.4%
90.0%
95.8%
93.3%
98.6%

The indication for pneumonectomy for lung carcinoid is
exceptional [27], although in some cases there is no other
way to avoid it [4, 5, 7, 12]. The reason for pneumonectomy
is either the inflammatory involvement of lung parenchyma
or the location of tumor. Atypical resections and segmentectomies are reserved particularly for surgical treatment of
peripheral TCs with less than 3 cm in diameter [4, 5, 7, 21, 22,
27]. In the present study, these surgical procedures were
performed in 11 patients.
On the basis of incorrect interpretation of intraoperative
biopsy that did not demonstrate carcinoid, we performed
enucleation in 5 patients with peripheral lung tumor. All
these patients after treatment with this surgical procedure
(recently non acceptable) survive without recurrence more
than 10 years. In a female patient with TC of trachea the
tracheal resection was not possible because of the tumor
spread through the posterior wall to hypopharynx. This patient underwent tracheostomy and received radiotherapy
and is living eight years after the therapy, disease free. In
a female patient with TC of carina we performed resection
of the tracheal bifurcation.
At the present time it is required to examine hilar and
mediastinal lymph nodes histologically in the surgical treatment of carcinoid. At the beginning of the follow-up period
we did not put such an emphasis on examination of lymph
nodes as we do now, and the lymph nodes were not examined in 12 patients. DESCOVICH et al [4] found positive peribronchial and hilar nodes in 5.7% of operated patients.
HARPOLE et al [12] detected metastases in hilar nodes in
33.9% of operated patients for TC and AC. DUCROCQ et al
[5] in a group of 139 patients with TC found metastases to
hilar or mediastinal lymph nodes in 9.4% of cases. SLODKOWSKA et al [22] revealed that TC and AC metastasized
to lymph nodes in 10% of cases and in 33% of cases, respectively. In our patients metastases to hilar and/or mediastinal
nodes were identified in 19.4% of TCs and in 29.4% of ACs.
The presence of lymph node metastases, however, does not
have to be a negative prognostic factor for lung carcinoid.
DUCROCQ et al [5] reported long-term survival without recurrence in 13 patients with TC with lymph node metastases
and on the contrary, they detected relapse of the disease
with pN0 after radical surgical treatment in 4 patients with
TC (2.9%). A complete resection of bronchial carcinoid

5 years

Survival %
Atypical

Typical

40.0%
±
70%
±
68.8%
94.6%

92%
88.3%
±
±
82.1%
87.4%

10 years

Atypical
31%
±
±
±
58.6%
73.6%

with lymph node metastases has good prognosis [16]. In
our patients with metastases of TC and AC to N1 or N2
lymph nodes none of them developed recurrence and in
two patients with relapse the lymph nodes were without
metastases. Although there are good results regarding survival even in the cases of lung carcinoid with lymph node
metastases, we suppose that the mediastinal lymphadenectomy in surgical treatment of carcinoid is undervalued. In
view of these circumstances the unequivocal opinion about
an extensive mediastinal lymphadenectomy has not been
expressed until now. But if carcinoid is classified among
carcinomas, then its use is appropriate. The results of lymph
node biopsy are essential for evaluation of disease stage
[16]. The finding that the largest part of our lung carcinoid
patients suffered from disease stage I is in accordance with
the results of other investigators [5, 7, 12, 21].
Postoperative mortality for carcinoid is low. In our group
of 96 patients only one patient (1.0%) died from embolism
to arteria pulmonalis. A comparably low mortality rate of
patients surgically treated for lung carcinoid was also reported by others [5, 7, 12, 21]. In the patients surgically
treated for TC we found 5-year and 10-year survival probability in 98.6% and 87.4%, respectively, and these results
are comparable with survival data of patients with TC reported by other authors [4, 5, 12, 23]. In contrast to previous
reports [7, 12, 23] we found significantly higher 5-year and
10-year survival probability of patients surgically treated for
AC (94.6% and 73.6%, respectively) (Tab. 4). In the present study, the survival probability of the patients with AC is
lower than that of the patients with TC but the difference is
not statistically significant.
In conclusion, the results of our observations demonstrate favorable prognosis in the patients operated for bronchial carcinoid. As regards tumor size and tumor location
we did not find evidence that these parameters could significantly influence postsurgery survival rate in patients
with lung carcinoid. In the view of observation of tumor
recurrence in patients with TC and without lymph node
metastases, in the view of the fact that after TC enucleation
recurrent disease did not occur, and in the view of the absence of disease relapse in patients with lymph node metastases, it may be considered that carcinoids of both
histological types are neoplasms of unpredictable behavior.
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In all resections performed for lung carcinoids lymph node
dissection is required.
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