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Abstract 

 

We report an exceptionally rare case of synchronous, bilateral, peripheral, small-sized typical 

pulmonary carcinoid tumors. A 68-year-old man presented with three, bilateral, pulmonary 

nodules. These nodules were suspected to be inflammatory changes or tumor metastases; 

however, preoperative examinations indicated neither primary lesion nor lymphadenopathy. 

Wedge resection was performed for the right nodule that had grown gradually over 9 months. 

The diagnosis was a typical carcinoid without vascular or lymphatic infiltration. After 17 

months, one of the left lung tumors had grown slightly, and wedge resection was performed. 

Histopathological examination revealed findings identical to those of the right tumor. Since the 

optimal extent of resection for typical carcinoid tumors has not yet been established, especially 

for cases of small-sized tumors in the periphery of the lung, we discuss the treatment strategy 

for these tumors. 
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Introduction 

 

Typical carcinoids are generally associated 

with a much better prognosis than atypical 

carcinoids and other types of primary lung 

cancer (Naalsund et al 2011 and Wurtz et 

al. 2009). Peripheral pulmonary carcinoids, 

which account for only a small proportion 

of bronchopulmonary carcinoids, more 

frequently exhibit an atypical histology. 

Thus, typical carcinoid tumors that are 

peripheral, synchronous, and bilateral are 

extremely rare (Beshay et al. 2003, Yazici 

et al. 2010, Sivrikoz et al. 2008, and 

Camargo et al.2009). Additionally, the 

optimal extent of resection for a small-

sized typical pulmonary carcinoid tumor 

has not been fully established. 

 

Case Report 

 

A 68-year-old man was admitted for the 

treatment of bilateral pulmonary nodules 

that were detected by computed 

tomography (CT). CT showed an evenly 

shaped pulmonary nodule, 7 mm in 

diameter in the right lower lobe, and 2 very 

small nodules in the left lobes, 3 and 1 mm 

in diameter. These findings were initially 

suspected to be inflammatory changes; 

however, 9 months after the initial 

examination, the nodule on the right was 

found to have grown slowly, reaching 11 

mm in diameter (Fig. 1A), and a 2-fluoro-2-

deoxy-D-glucose positron emission 

tomography (FDG-PET) scan showed a 

slightly increased activity (SUVmax = 1.5). 

That right nodule was suspected to be a 

malignant tumor, and the other nodules 

were also suspected to be tumor 

metastases; however, preoperative 

examinations indicated neither primary 

lesion nor lymphadenopathy. Wedge 

resection for the right nodule was 

performed, and macroscopic examination 

of it showed a well-circumscribed small 

nodule (Fig. 1B).  

 

 
 

Figure 1: (A) CT Scan Image of Right Small Nodule. (B) Macroscopic Appearance of 

Resected Specimen and Tumor 

 

Systemic nodal dissection was not 

performed, because (a) no enlarged lymph 

nodes were apparent on imaging 

examinations or during the operation, (b) 

the tumor was well defined and very small, 

and (c) the frozen section diagnosis was 

typical carcinoid. Histopathological 

examination showed spindle, small ductal 

and follicle structures and failed to detect 

any apparent pleural invasion, airway 

dissemination, or vessel/lymphatic 

infiltration (Fig. 2).  
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Figure 2: Histopathological Examination of Resected Tumor 

 

Seventeen months later, one of the left lung 

tumors had grown slightly, reaching 6 mm 

in diameter (Fig. 3A). Although a FDG-PET 

scan showed no activity in the tumor, 

lymph nodes, or any other remote organs, 

wedge resection for a well-circumscribed 

small nodule (Fig. 3B) was performed. 

Histopathological examination revealed 

findings identical to those of the right lung 

tumor. In both tumors, no necrosis was 

detected, and maximally 1 mitotic change 

was detected per 10 High Power Field. 

Immunohistochemical analysis of both 

tumors showed the same findings as 

positive for CD57, synaptophysin, S100a, 

and negative for chromogranin A. Taken 

together, the pathologist at our institution 

finally diagnosed the tumors as typical 

carcinoids, although the follicle structures 

are usually uncommon. Additionally, the 

characteristic finding of diffuse idiopathic 

pulmonary neuroendocrine cell 

hyperplasia (DIPNECH) was not evident. As 

neither tumor appeared to have invaded 

the vasculature or lymphatic ducts, we 

diagnosed synchronous bilateral typical 

pulmonary carcinoid tumors. The 

postoperative course was uneventful, and 

the patient has been disease-free for 18 

months since the last surgery. 

 

 
 

Figure 3: (A) CT Scan Image of Left Small Nodule. (B) Macroscopic Appearance of 

Resected Specimen and Tumor (Arrow) 
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Discussion  

 

Carcinoids, particularly typical carcinoids, 

rarely present peripherally; therefore, 

synchronous, peripheral and typical 

carcinoid tumors are extremely rare. To the 

best of our knowledge, only a few cases of 

synchronous typical carcinoids in both 

peripheral lungs have been reported 

(Beshay et al. 2003, Yazici et al. 2010, 

Sivrikoz et al. 2008, and Camargo et 

al.2009), and the summary of those 

reported cases was shown in table 1. 

Although recent literature has reported the 

occurrence of multiple carcinoids in a 

background of DIPNECH (Oba et al. 2013), 

there was no finding of DIPNECH in the 

present case. Additionally, a case with 

multiple peripheral typical carcinoid 

tumors in one lobe was reported recently 

(Kim et al. 2013). In this case, multiple 

endocrine neoplasia (MEN) syndrome is 

also needed to be considered. It is difficult 

to exclude the possibility of MEN syndrome 

in this case completely; however, there was 

no tumorous disease other than pulmonary 

carcinoid tumors after whole body 

examination, including CT (neck, chest, and 

body), and PET scan. 

 

Table 1: Summarization of Previously Reported Cases of Synchronous, Bilateral, 

Peripheral Typical Pulmonary Carcinoid Tumors 

 

 author year gender age size (lobe) treatment stage prognosis 

1 Yazici. 2010 female 58 25mm 

(RM), 

8mm 

(RL) , 

5mm (LL) 

WRs IA 18-

momths, 

alive (RF) 

2 Beshay. 2002 female 73 10mm 

(RU), 

10mm 

(LL) 

lobectomies IA 1-year, 

alive (RF) 

3 Sivrikoz. 2008 male 44 70mm 

(LL), 

60mm 

(RU) 

lobectomies IB 1-year, 

alive (RF) 

4 Camargo. 2009 female 62 23mm 

(LL), 

11mm 

(LU), 9mm 

(RU) 

WRs IA NA 

5 Present 

case 

 male 68 11mm 

(RL), 6mm 

(LU) 

WRs IA 18-

months, 

alive (RF) 
RU: right upper, RM: right middle, RL: right lower, LU: left upper, LL: left lower, WR: wedge resection, RF: recurrence 

free 

 

Carcinoid tumors are not associated with 

any specific radiologic findings and are 

often diagnosed as benign lesions because 

of their slow growth. Recent studies have 

demonstrated that FDG-PET imaging is 

useful for evaluating pulmonary carcinoid 

tumors, particularly nodules greater than 

1.5 cm in diameter (Daniels et al. 2007). In 

this case, only the right tumor showed a 

slightly increased activity on FDG-PET; 

therefore, we considered that the right 

tumor required surgical resection. One of 

the other small-sized nodules was 

subsequently resected after gradually 

increased in size; however, that tumor 

showed no activity on FDG-PET. Recent 

literature has demonstrated that the use of 

PET with somatostatin analogue labeled 

with gallium-68 can differentiate carcinoid 

tumors from benign pulmonary lesions 
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(Lococo et al. 2014); however, gallium-68 

PET was not performed in this case. 

 

Bronchopulmonary carcinoids generally 

exhibit less-aggressive behavior, and an 

overall survival of 92% to 97% for typical 

carcinoids and 66% to 78% for atypical 

carcinoids has been reported (Naalsund et 

al 2011), reflecting the fact that nodal 

involvement and metastases are rare, 

especially in the former. Recent studies 

have shown that, for peripheral typical 

carcinoids, it is possible to perform 

conservative resection with preservation of 

much of the lung parenchyma, and 

bronchial resection can be performed for 

more centrally located tumors (Yendamuri 

et al. 2011). A large case series using a 

multicenter database demonstrated that, 

compared with lobectomy, sublobar 

resection is associated with at least equal 

survival in patients with typical carcinoids 

(Fox et al. 2013). Although the actual 

relationship between lymphatic spread and 

tumor size in typical carcinoids has not 

been determined, Wurtz et al. 

demonstrated that lymphatic spread was 

significantly greater when the tumor 

diameter was larger than 3 cm (Wurtz et al. 

2009). In this patient, anatomical resection 

with systemic lymph node dissection was 

not performed, because the frequency of 

lymphatic metastasis from peripheral, 

small-sized typical carcinoids seems to be 

very low and no lymphadenopathy was 

detected on imaging examination or during 

surgery. However, some investigators have 

advocated the necessity of lymph node 

dissection, even for typical carcinoids 

(Yendamuri et al. 2011), and several 

reports revealed that lymph node relapse 

occurred after a long period of remission 

up to 32 years postoperatively. Although 

the optimal extent of resection for typical 

carcinoid tumors has not yet been 

established, especially for cases of small-

sized tumors in the periphery of the lung, 

we suggest that, at present, careful 

preoperative evaluation, complete surgical 

resection, and long-term follow-up should 

be the preferred treatment strategy for 

these tumors.  
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