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NEC proliferation is a common pathologic occurrence, well established
as a reactive response to chronic lung injury. Much less commonly,
NEC proliferation is observed in the absence of apparent inciting
factors. This neoplastic phenomenon is termed “diffuse idiopathic
pulmonary neuroendocrine cell hyperplasia” (DIPNECH).

DIPNECH is recognized as a precursor lesion for carcinoid tumors.
While the progression of DIPNECH to carcinoid is an accepted
transformation, little is known about the genetic events that drive the
pulmonary neuroendocrine cells to proliferate, penetrate the basement
membrane, and sustain growth from the tumorlet stage (NEC mass
<5bmm) to the carcinoid stage (25mm). The best described genetic
involvement implicates the MEN1 tumor suppressor gene on
chromosome 11 as an important early event in the transformation
process, but similar disease models suggest that this will prove to be
just one event in the spectrum.

Objective

This project aims to explore current knowledge on the transformation of
DIPNECH to carcinoid tumors, using a review of literature to describe the
implicated genetic events and two case studies to highlight
clinicopathologic findings.
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A. Tumorlet formation constricting airway in Pt. #2; B. Synaptophysin highlights tumorlet.

C. Carcinoid tumor with surrounding tumorlets & neuroendocrine cell hyperplasia in Pt
#1; D. Synaptophysin highlights the carcinoid tumor & surrounding DIPNECH.

High-resolution CT (Pt. #2) shows 2 centrilobular nodules in a single sagittal
section. This patient had numerous nodules throughout the lungs bilaterally.

Colorectal cancer (CRC) has a well defined sequence of mutations that

describe the transformation of adenoma to carcinoma. In contrast, the
progression of DIPNECH is carcinoid is poorly understood.

An early gene of interest in carcinoid tumors is the MEN1 tumor
suppressor gene of Chr11. Finkelstein et al used microdissection to
remove tissue samples of carcinoid tumors and neighboring tumorlets
from wedge biopsies and sequenced the int2 gene, which neighbors
MEN1. Allelic imbalances were present only in carcinoid tumors and
absent in tumorlets, proving that tumorlets were not metastatic spread of
carcinoid. The authors reported MEN1 changes to be a key early event
in transformation of tumorlets to carcinoid, in light of the frequency they
observed and the absence of other gene involvement (including WTT,
VHL, and TP53) (12).

Future goals

1.

Utilize the microdissection-and-genotyping approach to identify
significant genetic events that drives DIPNECH transformation in
patients that present with both DIPNECH and carcinoid tumors.

2. Monitor current DIPNECH research and develop a database of

implicated mutations, with the goal of creating a definitive mutation
sequence model from DIPNECH to carcinoid.
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