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Background:  Carcinoid lung tumors are rare tumor which tend to be 

slow growing. They are one type of neuroendocrine tumors, they have 

two type, typical (low grade) and atypical (intermediate grade). 1.2% of 

primary lung tumors are carcinoid. The average age of people affected 

is 40-50 years for typical subtype while atypical have been reported in 

virtually every age group. Cough, dyspnea, hemoptysis and recurrent 

chest infection are the main presenting symptoms. Chest x-ray, CT scan 

of chest and bronchoscopy are the main tools in the diagnosis of 

carcinoid lung tumor. Management was mainly surgical with resection 

of the affected lobe or lobes of the lung obiective: the study is planned 

to review the incidence of carcinoid lung tumor, methods of diagnosis 

and outcome of surgical treatment.  

Study design: retrospective and comparative study 

Setting:  Department of Thoracic Surgery of Al-shaheed Ghazi hariri 

Hospital, Medical City Teaching Complex, Baghdad, Iraq  

Patients and methods: review of clinical record and surgeon note of 

20-patients with carcinoid lung tumor during 18-years (1996-2013). 

Collecting information relevant to patients variable with regard to age, 

sex, presenting symptoms, radiographic findings (chest x-ray and CT 

scan) bronchoscopic finding, pre-operative preparation, post-operative 

course and the histopathology of the resected specimens.  

Results:  13 patients out of 20 (65%), were under the age of 40 year. 11 

patients out of 20 (55%) were female. Cough and shortness of breath 

are the most common presenting symptoms. All of patients have a 

typical bronchoscopic findings with cherry-red-coloured, smooth, 

polypoid, vascular tumor that bleeds easily and profusely. All the 

patients were managed surgically with formal postero lateral 

thoracotomy and resection of affected part of lung and there was no 

significant post-operative complication.  

conclusion:  Early detection of bronchial carcinoid tumor with the use 

of Endobronchial ultra Sound EUs or future tumor markers, a more 

conservative surgical procedure such as sleeve or wedge resection, can 

be adopted with the hope of saving more functioning lung tissue.  
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Introduction:- 
Carcinoid tumors Are rare tumors which tend to be slow growing. They may not cause any symptoms for several 

years. Most of these tumors occur in people over the age of 60 years. They are one type tumor of the neuroendocrine 

system. Most carcinoid tumors are found in digestive system, but they can also develop in lung, pancreas, kidney, 

ovaries or testicles (1).  

 

Carcinoid tumors of lung:- 

It arises from Kultchisky Amine precursor uptake Decarboxylation(APUD) cells in the bronchial epithelium 

(2,3).The bronchopulmonary carcinoid tumor classified on the basis of WHO. 

 

guidelines 2004 and that describe four subtype of bronchopulmonary neuroendocrine tumor which are typical (low 

grade), atypical (intermediate grade), large cell neuroendocrine carcinoma and small cell lung carcinoma (4).Both 

typical and atypical carcinoid tumors consist of small nests or interconnecting trabeculae of uniform cells separated 

by a prominent vascular troma and numerous thin-walled blood vessels (2,3).The difference between typical and 

atypical bronchopulmonary carcinoid tumor illustered in table no.1  

 

 

 

location Nodal metastasis Gross pathological 

examination 

WHO criteria 

Typical carcinoid 

tumor 

central rare White or gray,with 

minimal evidence of 

necrosis or 

hemorrhage 

<2mitosis per 2 

mm2 

Size>0.5 cm 

Lack of necrosis 

Atypical carcinoid 

tumor 

peripheral frequent White-gray;on 

section,tan,pink,red, 

or yellow-brown 

2-10 mitosis per 

mm2 

Size>0.5 cm 

Necrosis 

 

As neuroendocrine tumors, carcinoids are capable of producing a variety of biologically active peptides and 

hormones, including serotonin, adrenocorticotropin hormone (ACTH), antidiuretic hormone (ADH), melanocyte-

stimulating hormone (MsH), and others (3,5,6).Excess serotonin production has been implicated in the development 

of carcinoid syndrome. This syndrome is characterized by a constellation of systems and manifests when vasoactive 

substance from tumor enter the systemic circulation escaping the hepatic degradation. This is the case when 

carcinoid tumors metastasize to the liver or they arise in the bronchus. These tumors release too much of the 

hormone serotonin and several other chemicals that cause the blood vessels to open (dilate) (2,7).Ectopic production 

of ACTH and Cushing syndrome have been reported in association with typical and atypical carcinoid tumors. 

Although less than 1% of pulmonary carcinoid tumors produce Cushing syndrome, it is the second most common 

neuroendocrine syndrome produced by these tumors. In addition, these tumors are responsible for development of 

about 1% of cases of Cushing syndrome. When a patient is found to have an ectopic source of ACTH production, 

the lesion is generally a pulmonary neoplasm of same type (3,5,6).The syndrome of inappropriate AVP (arginine 

vasopressin) secretion or syndrome of inappropriate secretion of ADH (SIADH) can be produced by pulmonary 

carcinoid tumors, although it more commonly is associated with small cell lung carcinoma. The production of 

excess circulating AVP creates hypothermia secondary to water retention.  

 

Patients present with weight gain, weakness, lethargy, and mental confusion and, in sever cases, can develop 

convulsion and coma(3,5,6). 

 

Diagnosis:- 

Laboratory studies:- 

Assay of specific neuroendocrine substances like 5-hydroxyindoleacetic acid(5-HIAA),ACTH,MSH,growth 

hormone and others. 

 

Imaging studies:- 

Chest radiographyA Changes associated with bronchial obstruction include persistant atelectasis, consolidation 

secondary to pneumonia, and of branchiectasis and hyperinflation changes (6). 
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Computed tomography scan:- 

High-resolution cr scan is the best type of CT examination for evaluation of a pulmonary carcinoid tumor. It may 

reveal nodules or masses that not well visualized on plain chest radiograph by virtue of their small size or their 

position, such as t located in a retrocardiac position.  

 

Magnetic resonance imaging MRI generally provides information similar to that of CT studies. Dynamic MRI may 

be a useful complimentary examination in selected cases(13). 

 

Positron emission tomogrophy Positron emission tomography (PET) studies utilize the fact that malignant cells 

possess a higher metabolic activity rate than do healthy cells. A tagged glucose molecule, FDG (2-fluorine-18) 

fluoro 2 deoxy-D glucose), is administered, and metabolic analysis of this substance within the ells of the imaged 

organ system or the whole body is conducted. PET scan appears to have a considerable sensitivity and specificity for 

the identification of malignant lesions(14). 

  

Diagnostic Procedures:- 

Bronchoscopy:- 

Because of majority of bronchopulmonary tumors are centrally located, they are amenable to bronchoscopic 

evaluation. It is difficult to distinguish typical from atypical carcinoid tumor with small biopsy typically obtained by 

flexible bronchoscopy (4).The characteristic bronchoscopic appearance of a cherry-red coloured, smooth polypoid, 

vascular tumor that bleeds easily and profusely (2).Hemorrhage is the main complication previously but now its 

rare, however the risk of hemorrhage can be reduced by administration of epinephrine solution before biopsy. Incase 

of significant hemorrhage which is difficult to control, a neodymium: yttrium-aluminum-garnet (Nd:YAG) laser is 

helpful (4). 

Peripheral carcinoid lesion can be evaluated by CT-guided percutaneous transthoracic needle biopsy and video 

assisted thoracoscopic biopsy(4). 

 

Management:- 

surgical therapy:- 

Surgical resection is the primary mode of therapy for carcinoid tumors of the lung. A variety of forms of resection 

have been util successfully and with excellent long term results. 

  

Endobronchial management Typical bronchopulmonary carcinoid tumor which is strict endoluminal lesion and no 

evidence of lymph node invasion can be treated with flexible bronchoscopy and cryotherapy. Also endobronchial 

resection should be reserved for patient who are not amenable to surgical intervention Bronchoscopic resection 

using an Nd YAG laser with or without photodynamic therapy also has been utilized in selected cases. As yet, these 

forms of treatment have been reserved for pre resection reduction of intrabronchial tumor mass or for palliative 

management of airway obstruction in cases in which the patient was considered otherwise inoperable(20,21). 

 

Patients and Methods:- 
This is a retrospective and comparative study of 20 patients with pulmonary carcinoid tumors, who were admitted 

and surgically treated at the Department of Thoracic Surgery of the Al- shaheed Ghazi Al-hariri Hospital, Medical 

City Teaching Complex during 18-years period (1996- 2013 The medical records plus surgeon note of these patient 

with the diagnosis of carcinoid lung tumor, were reviewed, collecting information relevant to patients variables with 

regard to patients age, sex, presenting symptoms, radiographic findings (chest x-ray and computed tomography), 

typical bronchoscopic appearance, pre-operative preparation, operative findings, post-operative complications and 

results of histopathology of the resected specimen. Rigid bronchoscopy was used almost exclusively in all patients 

and the typical bronchoscopic appearance of the tumor and its exact location were documented. All patients after a 

full pre-operative preparations including basic, specific investigations and blood preparations, underwent formal 

postero-lateral thoracotomy and the collapsed or the diseased lobe or lobes or lung was resected in the classical way 

in terms of ligation and division of the arterial supply and venous drainage of the affected area, then division and 

securing bronchus and finally testing for air leak, inserting two intercostal drains and closing the incision in layers. 

All of our patients had uneventful post-operative course, patients were discharged home in a good condition with no 

recurrence was observed in the following years in these patient attending regular follow up until recently only two 

patients were seen and followed. 
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Results:- 
Results of 20 patients with carcinoid tumor, who were admitted and surgically managed at Department of Thoracic 

Surgery of AHshaheed Ghazi Al-hariri Hospital, eleven of them were female constituting (55%) and the rest (nine-

patients) were male constituting (45%). The youngest patient was a 25-years old women, and the oldest was a 58 

years old man. Most of the patients (8 patients (40%)) fall between 20 30 years old. The distribution of our patients 

as regard their age and sex is shown in figure (4). 

 

 
Figure 4:- age and sex distribution Fifteen patients presented with dry irritative cough constituting 75%). Easy 

fatigability and shortness of breath were seen in eleven patients (55%). Recurrent chest infection was seen in six 

patients (30%) only. Hemoptysis was seen in five patients (2596) only. Carcinoid syndrome presented with attack of 

(flushing, sweating, diarrhea, fever) was so rare that it is seen in only one patient (5%) The distribution of the above 

mentioned clinical presentation is shown in figure (5). 
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Chest radiography was performed to all patients, as the primary imaging modality and the radiographic appearance 

of these patients is illustrated in table (2 ). 

 

findings No.(%) 

Collapsed left lung 

Collapsed left upper lobe 

Collapsed right middle and lower lobe 

Collapsed right upper lobe 

Collapsed right lung 

Collapsed right lower lobe 

Collapsed right middle lobe 

7(35%) 

3(15%) 

3(15%) 

2(10%) 

2(10%) 

2(10%) 

1(5%) 

 

CT scan was done to all patients and showed an endobronchial mass localized to a lobe or lobes or main bronchus, 

which coincides with the radiographic findings. The typical bronchoscopic finding was documented in all cases and 

its typical appearance of cherry-red coloured, smooth, polypoid, vascular tumor that bleeds easily on touch, was 

seen in almost all patients. Biopsy was done in the first two patients followed by sever bleeding, that was controlled 

with difficulty. All these patients underwent formal resection of the affected  lobe, lobes or lung after a full pre-

operative assessment making these patients in an optimum condition prior to surgery. The resected specimens were 

sent for histopathological study. The modalities of the surgical resection are illustered in table (3). 

 

Type of surgery No.(%) 

Left pnemonectomy 

Left upper lobectomy 

Right middle and lower lobectomy 

Right upper lobectomy 

Right pnemonectomy 

Right lower lobectomy 

Right middle lobectomy 

7(35%) 

3(15%) 

3(15%) 

2(10%) 

2(10%) 

2(10%) 

1(5%) 

 

All of our patients ran an uneventful post-operative course with only wound infection in two patients treated 

conservatively by culturing of the wound discharge and accordingly antibiotic given. The obtained histopathological 

report in 19- patients confirmed that the mass is typical of carcinoid tumor with tumor free resected margin. In only 

one female patient with attack carcinoid syndrome prior to surgery, the histopathological report turned out to be an 

atypical carcinoid of intermediate grade, who was refered to the oncologist post-operatively for radiotherapy. The 

patient defaulted during the follow up period. Two of our patients are currently followed up complaining of wheezy 

chest during winter time only.  

 

Discussion:- 
Carcinoid tumors are rare entity but still encountered in the Thoracic Surgery Department. They are uncommon low-

grade malignant tumor which are most commonly seen in the gastrointestinal tract while pulmonary carcinoids come 

in the second most common site (25).  

 

our small number of patients confirmed that it is an uncommon condition, and this coincides with other study by 

Akiba et all(26).who reported 32 patients over 24-year (1965-1989) only. Female patients were affected more than 

male patients in our study 11:9, with a ratio 1.25:1 and this coinsides with other study (27).However, it is in 

contradiction to other studies, reporting a higher incidence among male patients (26),where as Hamid et a reported 

equal sex incidence.  

 

The majority of our patients 13- patient (65%) seen between 20-40 years of age which is similar to other studies 

(28,29). 

 

Cough, dyspnea and hemoptysis, were the most common presenting symptoms and similar symptoms reported with 

other studies (28,29). 
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Chest radiography was performed to all patients. All of them have abnormal findings such as collapsed lobes or 

collapsed lung where as Hamid et al (28)described an abnormal chest radiography in only 16 out of 21 patients 

(76.2%). CT scan findings showed an intrabronchial mass localized to lobar or main bronchus associated with 

collapsed consolidation of the affected area of lung with no pleural effusion. Bronchoscopy under general anesthesia 

was used in all patients as the main diagnostic tool with the appearance of the typical findings of the carcinoid tumor 

obstructing left main bronchus or left upper lobe bronchus in 10-patient (50%) out of 20-patient, Other studies 

showed that the right main bronchus was predominantly affected Ronchod reported that the right middle lobe is the 

most commonly affected(28).Bronchial wash unfortunately, failed to confirm the presence of malignant cells and 

this is in agreement with other studies (28,30). 

 

Biopsy which was done in two patients only confirmed the presence of carcinoid tumor, but was unfortuntly 

followed by sever bleeding, that was controlled with difficulty, in contradiction to study conducted by hamid et al 

(28).in which endobronchial biopsy was the main stay of diagnosis  

 

Surgery was the main modality of treatment with pneumonectomy which was performed in nine patients out of 20 

patients (45% It includes left pneumonectomy in seven patients and right pneumonectomy in two patients, followed 

by lobectomy in eight patients and bilobectomy in three patients while lobectomy was the main surgical procedure 

in other work (31,32).In contrast to our radical resection, Ismail et al(31) adopted the policy of paranchyma sparing 

or tissue-saving operations as the treatment of choice for carcinoid in 29 out of 83 patients (349%), whereas 

Elhassan's personal experience in the surgical management of carcinoid tumor consisted of bronchotomy or sleeve 

resection of the bronchus whenever possible and lobectomy or pneumonectomy whenever there is tumor extension 

to the lung paranchyma, if the lesion has caused perminant irreversible pulmonary suppuration and if there was 

intrathoracic nodal involvement (32). 

 

Harpole et at (23)did not recommended bronchoscopic resection, as this procedure was followed by recurrence of 

the tumor in two cases of their study. Post-operative complications, were seen in only two patients in the form of 

wound infection, treated effectively conservatively All of our patients showed complete recovery, with no mortality 

and only two of them attending for follow up till today. The rest completely disappeared for follow up. 

 

Conclusion:- 
1. Early detection of bronchial carcinoid tumor with the use of EUs or future tumor markers, a more conservative 

surgical procedure such as sleeve or wedge resection, can be adopted with the hope of saving more functioning 

lung tissue.  

2. Surgery offers the best chance of cure and the most fruitful outcome in patient with carcinoid lung tumor. 

 

Recommendations:- 
1. carcinoid lung tumors, should be always kept in mind in the differential diagnosis of patients with respiratory 

signs and symptoms (cough, shortness of breath, recurrent chest infection and or hemoptysis)with the imaging 

findings of atelectasis confined to a lobe, lobes or lung.  

2. Introducing Endobronchial ultra-sound (Eus) and arranging workshops to train qualified personnel, so that it 

can be used as a diagnostic tool.  

3. Making the availability of the tumor marker and hormonal assay such as 5-hydroxy indol acetic acid (5HIAA), 

which is a metabolite of serotonin. Testing urinary level of it is used for diagnosis of carcinoid lung tumors 

associated with carcinoid syndrome.  

4. Documentation is necessary for reviewing cases, research making and planning future line for accurate 

management. 
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