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Rarely occurrance of two diffuse 
idiopathic neuroendocrine cell 
hyperplasia cases
Nalan Ogan, Eylem Evrim Akpinar, Ayse Baha1, Serdar Han2, Haldun Umudum3

Abstract:
Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia (DIPNECH) is a rare disease which needs 
a long time for diagnosis and usually defined by case reports and small series. We reported two cases, 
one with 67 and the other with 66‑years‑old, both of them were female. They presented with long‑lasting 
complaints of cough and shortness of breath. Computed tomography of patients showed multiple nodules 
on the basis of lungs, and additionally, mosaic perfusion was seen in the first case. Tissue samples 
were taken with video‑assisted thoracic surgery, and the patients were diagnosed with DIPNECH by 
immunohistochemical examination. We wanted to emphasize the importance of DIPNECH which is 
a rare clinical entity causing chronic respiratory symptoms which should be considered in differential 
diagnosis of multiple pulmonary nodules.
Keywords:
Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia, immunohistochemical examination, 
thoracic computed tomography

Introduction

Di f f u s e  i d i o p a t h i c  p u l m o n a r y 
neuroendocrine cell hyperplasia 

(DIPNECH) is a rare primary disorder that 
is detected incidentally without preexisting 
chronic lung disease and is considered to 
be neuroendocrine cell proliferation, often 
accompanied by constrictive obliterative 
bronchiolitis. It is a rare condition characterized 
by generalized proliferation of neuroendocrine 
cells confined to bronchial and bronchiolar 
epithelium.[1] The disease causes chronic 
respiratory symptoms which usually 
misdiagnosed as asthma or chronic obstructive 
pulmonary disease. In this report, we would 
like to document two cases of DIPNECH.

Case Reports

Case 1
A 67‑years‑old, nonsmoker, female admitted 

with complaints of cough for 30 years, 
shortness of breath, and back pain. She had 
a history of several hospital admissions. 
Her general patient history was negative for 
atopic diseases or allergies. The saturation 
level of oxygen in hemoglobin was 98% and 
breath sounds are natural. A chest X‑ray 
showed increased cardiothoracic ratio and 
bilateral bibasilar reticular appearance. The 
pulmonary function tests (PFTs) showed 
forced vital capacity (FVC) 1.08 L (43%), 
forced expiratory volume in 1 s (FEV1) of 
0.72 L (36%), and FEV1/FVC: 67%. Thoracic 
computed tomography (CT) showed 
mosaic attenuation with fibroatelectatic 
changes in the middle lobe and lingula, 
multiple millimetric nodules, the largest 
one was 7 mm in the lower lobes [Figure 1]. 
Tumor and collagen tissue markers were 
negative. Gynecological malignancy 
was not considered in the genitourinary 
system. Thyroid US showed no evidence 
of malignancy in the fine‑needle aspiration 
biopsy taken from the heterogeneous 
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solid nodule in the lower posterior of the left lobe. 
Endoscopic antrum biopsy showed chronic helicobacter 
gastritis. Many foci of neuroendocrine cell hyperplasia, 
the largest was 6 mm in diameter, were detected on the 
wedge biopsy specimen taken by video‑assisted thoracic 
surgery (VATS) [Figure 2]. Immunohistochemical 
analysis showed that all lesions were positively 
stained with thyroid transcription factor‑1, CD‑56, 
synaptophysin (SYNP),  and neuron‑speci f ic 
enolase [Figure 3]. Methylprednisolone (1 mg/kg) 
was started and dose was tapered. The patient had 
apparent symptomatic relief although 6‑min walking 
test (MWT), spirometry, and carbon monoxide 
diffusion capacity (DLCO) did not show significant 
improvement. However, the treatment was interrupted 
by the patient at 3rd month because of side effects such 
as ecchymosis on her face or arms; she was following 
up with long‑acting beta‑2‑mimetics and inhaled 
steroids (LABA/ICS). Informed consent has been taken 
from the patient.

Case 2
A 66‑year‑old female was admitted with complaints 
of progressive dyspnea and dry cough for 20 years. 
She was diagnosed as asthma before 5 years. She had 
neither environmental and occupational exposure nor 
smoking history. Reticular infiltration was observed in 
bilateral basalts on chest X‑ray. The PFT showed mixed 
pattern; FEV1: 57% (1.41 L), FVC: 50% (1.03 L), and 
FEV1/FVC: 73%. The DLCO was 44%. In the 6‑MWT, the 
distance was 300 m and desaturation was observed with 
exercise (Initial: 91%, 6 min: 85%). Serological markers for 
connective tissue disorders were all negative. CT showed 
bilateral diffuse millimetric nodules and subpleural 
reticular infiltration in bilateral bases [Figure 4]. VATS 
was performed. Pathologic examination of specimens 
showed intra‑alveolar localized neuroendocrine cell 
proliferation and minimal interstitial fibrosis under the 
bronchial epithelium and in the parenchyma [Figure 5]. 
On immunohistochemical study, keratin 7 was diffuse 
positive with chromogranin and SYNP, and keratin 20 
was negative. The result was reported as DIPNECH. The 
patient had been started methylprednisolone 1 mg/kg 
then the dose was tapered every 2 weeks. The patient 
developed clinical and functional improvement. Due 
to the development of steroid‑dependent myopathy, 
treatment was stopped on 4th month. It has been taken 
patient informed consent.

Discussion

Both of the reported cases had chronic irritating 
pulmonary symptoms, even one of them was diagnosed 
with asthma. The final diagnosis was made by VATS, 
and they responded to systemic steroid therapy despite 
systemic side effects.

DIPNECH is a rare condition that is characterized 
by small case series, 30 cases were involved in the 
largest one.[2] It is classified as a preneoplastic lesion 

Figure 1: Multiple small nodules the largest 7 mm in the lower zones with mosaic 
attenuation in computed tomography

Figure 2: Pulmonary neuroendocrine cell hyperplasia (H and E, ×10)

Figure 3: Carcinoid tumor cells with strong synaptophysin positivity 
(synaptophysin ×10)
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because of the possibility of carcinoid development by 
the World Health Organization, defined as bronchial 
and bronchial epithelium‑restricted, distributed 
single cells, small nodules (neuroendocrine bodies), 
or pulmonary neuroendocrine cells. DIPNECH 
patients are often histopathologically diagnosed with 
pulmonary biopsies or resections and are shown 
to have increased chromogranin, SYNP, and CD56 
in immunohistochemistry (C‑13).[3] In our patients, 
keratin 7, chromogranin, and SYNP positivity were 
present. Expression of somatostatin receptor type 2 
and mammalian rapamycin target signaling activation 
patterns has also been reported. Expression of Ki67 and 
p16 is seen more consistent and earlier than DIPNECH’s 
reactive neuroendocrine cell proliferation.[4]

DIPNECH predominantly occurs in the elderly 
(median age 66 years) and in women (93%) and is not 
associated with smoking, the demographic characteristics 
of our cases were consistent with the literature. PFTs may 
be obstructive, restrictive, or mixed.[2] Our first case was 
compatible with the obstructive pattern of spirometry, 
and the other’s spirometry was mixed pattern.

The definitive diagnosis of DIPNECH is impossible 
in conventional chest radiography. CT abnormalities 
are not specific and include airway‑related diseases 
such as mosaic attenuation, bronchial wall thickening, 
bronchiectasis, and mucoid impaction. However, 
mosaic perfusion is predominant with air trapping, 
which is characterized by constrictive bronchiolitis 
and characterized by a low‑attenuation lung placed 
with a normally ventilated higher attenuation lung. 
Multiple nodules are the most common findings of 
DIPNECH and are usually solid or ground glass in 
appearance, depending on the tumor size.[5] While 

the multiple nodules were predominant on CT of the 
reported patients, mosaic perfusion also was found in 
our first case. In addition, our second case had reticular 
infiltrations on the basis of the lungs.

The data of treatment, long‑term follow‑up, and 
outcomes are l imited in DIPNECH patients . 
Therapeutic options include oral and inhaled steroids, 
chemotherapy, surgical lung resection and lung 
transplantation, and clinical observation alone in mild 
and stable cases. Corticosteroids have no definitive 
evidence of efficacy except reducing inflammatory 
response  caused by  neuropept ide‑secret ing 
neuroendocrine cells. Conversely, cytotoxic agents are 
largely ineffective and not recommended. Octreotide, 
a somatostatin analog that has been shown to reduce 
the hormonal over release of neuroendocrine cells, 
has been used successfully, especially in the presence 
of somatostatin receptors.[4] However, in both of 
our cases, the level of somatostatin was within 
normal limits. Hence, systemic steroid (1 mg/kg 
methylprednisolone p.o.) therapy was started the 
first case relieved symptomatically, and the second 
case showed both functional and symptomatic 
improvement. Unfortunately, systemic side effects 
of methylprednisolone did not allow continue 
treatment in both cases. First case’s treatment has been 
continuing with ICS/LABA combination to control her 
cough. The second case is absolutely asymptomatic 
and is following up without treatment. As a result, 
DIPNECH patients are often misdiagnosed for a long 
time as obstructive pulmonary disease, and definitive 
diagnosis needs with lung biopsies or resections. When 
etiology of multiple nodules is investigated, this rare 
clinical entity should be considered in differential 
diagnosis, especially in middle‑aged women with 
chronic cough and dyspnea that cannot be explained 
by other causes.

Figure 4: Bilateral diffuse millimetric nodules and subpleural reticular infiltration in 
bilateral bases in high‑resolution computed tomography

Figure 5: Neuroendocrine cell proliferation and minimal interstitial fibrosis 
(H and E, ×10)
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