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Introduction

Diffuse idiopathic pulmonary neuroendocrine cell 
hyperplasia (DIPNECH) is characterized by hyperplasia of 
noninvasive neuroendocrine cells. This is a rare pathological 
condition that, together with tumorlet, is suspected to 
be a precursor lesion of carcinoid (1). According to the 
WHO histological classification (4th edition) revised in 

2015, DIPNECH was added to the category that includes 
neuroendocrine tumors (2). Here, a recent case of bronchial 
carcinoid occurring at the right intermediate trunk and 
accompanied by DIPNECH is reported.

Case presentation

The patient was a 77-year-old woman who initially visited 
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another doctor for the evaluation of a chronic dry cough.  
A chest CT examination revealed a polypoid mass occluding 
the right intermediate bronchial trunk, and a bronchoscopic 
examination was subsequently performed. Bronchial 
carcinoid was diagnosed based on the biopsy findings, and 
the patient was referred to our department for a more 
detailed examination. She had no history of smoking but 
had been treated for pulmonary tuberculosis. No major 
abnormalities were observed other than an elevated ProGRP 
level (234.6 pg/mL) upon hematological examination. 
The chest CT images showed a nodule with a diameter of  
10 mm located at the bifurcation of the middle and lower 
lobe bronchi of the right intermediate trunk (Figure 1). The 

tumor occurring in the intermediate trunk was resected 
as completely as possible using a rigid bronchoscope to 
enable a definitive histological diagnosis and to determine 
the extent of tumor invasion. The tumor was observed 
from the bifurcation of the trachea. The tumor had a 
smooth surface and arose gradually from the membranous 
portion of the intermediate trunk located in the 6 o’clock 
direction. The airway appeared to be almost completely 
occluded when examined during the bronchoscopy, but 
aeration from the periphery was maintained. The tumor 
was excised en bloc using a high-frequency snare, and the 
stalk portion was cauterized using argon plasma coagulation 
(APC) and a diode laser (Figure 2). Histopathologically, 
hyperplasia of oval atypical cells with relatively poor 
cytoplasm was observed beneath the bronchial mucosa 
upon HE staining, suggesting a neuroendocrine tumor. 
Immunostaining revealed that these cells were positive 
for CD56, chromogranin A, and synaptophysin, and there 
were 4 mitoses per 2 mm2 (10 HPF), leading to a diagnosis 
of atypical carcinoid (Figure 3). Considering the histologic 
type of atypical carcinoid and the high ProGRP level, 
radical surgery comprised of a right pulmonary middle and 
lower lobectomy and lymph node dissection was performed 
based on the luminal findings obtained 2 months after the 
bronchial intervention. Histopathological examination of 
the excised lung specimen showed that atypical cells had 
formed multiple aggregations measuring approximately  
1–3 mm along the airway around the bronchioles in the 
middle and lower lobes. On immunostaining, the atypical 
cells were positive for CD56, chromogranin A, and 
synaptophysin, but no mitoses were observed (Figure 4). 
Because the aggregations were multiple and distant from 
the tumor itself, metastasis was ruled out. Thus, a final 
diagnosis of atypical carcinoid (pT1aN0M0, stage IA) 
accompanied by DIPNECH was made. The patient had a 
favorable postoperative course, and was discharged 9 days 
after surgery. Among the tumor markers, ProGRP had 
decreased to 144.4 pg/mL at 3 months postoperatively, 
and remained at similar levels thereafter. The patient 
currently has no evidence of either recurrence or metastasis 
at 12 months after surgery, but meticulous follow-up 
examinations will be continued. 

Discussion

Bronchial carcinoid is a relatively rare disease accounting 
for only 1–2% of all pulmonary malignant tumors, and is 
histologically classified into typical and atypical carcinoid 

Figure 1 A nodule, measuring 10 mm, is visible just above the 
bifurcation of the middle and lower lobe bronchi in the right 
intermediate trunk.

Figure 2 A tumor with a smooth surface is visible at the 
bifurcation of the trachea. The mass is slightly raised from the 
membranous portion of the intermediate trunk, located in the 6 
o’clock direction. Bronchoscopically, the airway appeared to be 
almost completely occluded, but aeration from the periphery was 
maintained. 
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Figure 3 HE staining shows hyperplasia of atypical oval cells with relatively poor cytoplasm beneath the bronchial mucosa. These cells were 
positive for CD56, chromogranin A, and synaptophysin upon immunostaining. (A) HE (×100); (B) HE (×400); (C) CD56; (D) chromogranin A.

Figure 4 Atypical cells formed multiple aggregations measuring approximately 1–3 mm along the airway around the bronchioles in the 
middle and lower lobes. Although these cells were positive for CD56, chromogranin A, and synaptophysin on immunostaining, there were 
no mitoses. (A) HE (×400); (B) CD56; (C) chromogranin A.
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according to the degree of cellular atypism, the rate of 
nuclear division, and the presence/absence of necrosis (3). 
In general, lymph node metastasis and distant metastasis 
of typical carcinoid are considered to be relatively rare. 
According to a report by Arrigoni et al. (4), the incidence 

of lymph node metastasis and distant metastasis was only 
5.6%, and the 5-year survival rate was high, at 87%. On 
the other hand, lymph node metastasis or hematogenous 
metastasis occurs in 30–70% of patients with atypical 
carcinoid, and the 5-year survival rate is reportedly low, 
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at 56%. Regardless of the histologic type, the first-line 
radical treatment is surgical resection. In the present case, 
double-barreled reconstruction of the right B6, B7-10, and 
intermediate bronchi was initially considered, but a right 
middle and lower lobectomy was eventually chosen, taking 
into account that the histologic type was atypical carcinoid 
and the ProGRP level was markedly elevated.

In this patient, DIPNECH was diagnosed based on 
the hyperplasia of neuroendocrine cells localized in the 
bronchioles, representing a pre-invasive lesion of a pulmonary 
malignant tumor. Since the first report by Aguayo et al. in 
1992 (5), occasional case reports describing this condition 
have been reported. A relationship between DIPNECH 
and carcinoid has been suggested, and Miller et al.  
reported that concomitant DIPNECH was found in 76% 
of cases with peripheral-type carcinoid (6). Ruffini et al.  
identified DIPNECH in 0.28% of 1,090 patients who 
underwent surgery for lung cancer and in 5.7% of carcinoid 
cases (7). Davies et al. also reported that, among 19 
DIPNECH cases, typical carcinoid was present in 47.4%, 
and atypical carcinoid was present in 15.8% (8).

DIPNECH was class i f ied into the same major 
category (neuroendocrine tumors) as that of small cell 
carcinoma, large cell endocrine carcinoma, and typical and 
atypical carcinoid in the WHO histological classification  
(4th edition), revised in 2015 (2). DIPNECH is considered 
to be derived from Kultchitsky cells, and tumorlet and 
carcinoid are also considered to be lesions derived from 
these cells. Unlike tumorlets, which exhibit proliferation 
beyond the basal  membrane,  DIPNECH remains 
in the bronchial epithelium and does not invade the 
basal membrane. It is difficult to differentiate between 
tumorlets and carcinoids morphologically, and the WHO 
classification defines a tumorlet as having a diameter of 
less than 5 mm, while that of a carcinoid is 5 mm or more. 
These observations suggest that these lesions follow a 
developmental course from DIPNECH to tumorlet and 
finally to carcinoid, but whether this is the true continuum 
has yet to be determined. Further accumulation of cases is 
required to clarify this issue.

The presently reported patient was free of proliferation 
beyond the basal membrane and neither tumorlet nor 
carcinoid was present, based on the histopathological 
observations. However, the ProGRP level remained 
elevated, raising the possibility of minute DIPNECH in 
the remaining lung. Therefore, careful follow-up will be 
essential in this patient.

Conclusions

A case of atypical carcinoid accompanied by DIPNECH 
is reported. DIPNECH may be a precursor to carcinoid. 
Therefore, careful follow-up of this patient will be 
continued.
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