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Abstract : “Remodeling” means the new formation of the different tissue structure and function in
association with the previous destruction of the basic architecture of the organ. In interstitial
pneumonia (IP), usual IP (UIP) and nonspecific IP show the pulmonary structural remodeling due to
the coalescence of alveolar walls by intraalveolar fibrosis. Especially in UIP, the process to form
honeycombing is a loss of alveoli and alveolar bronchiolization, and is irreversible. In cryptogenic
organizing pneumonia, polyp-like intraalveolar fibrosis does not coalesce alveolar walls. Emphysema
shows the structural remodeling of the alveoli with the overextension of the alveolar walls resulting
from the degradation of their elastic fibers. Although the new elastogenesis is observed in em-
physema, the structure of these fibers is not fibrous and the localization is abnormal. New deposited

elastin in emphysema is not effective to show the elasticity in the alveoli.
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‘@“ Myofibroblast
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Fig.1. Diagram of structural remodeling in interstitial pneumonia.
A: Control. Thin alveolar walls are lined by Type I and Type II
epithelial cells. The basement membranes of the epithelial cells are
fused with those of capillaries. Interstitial cells make contact with
Type II epithelial cells through gaps in the epithelial basement mem-
branes. B: Many epithelial cells are detached and epithelial basement
membranes are denuded in many areas. C: Some alveolar spaces
having disrupted epithelial basement membranes are invaded by activat-
ed fibroblasts, which penetrate through the basement membranes. D:
Some alveolar spaces contain myofibroblasts, bundles of collagen fibrils,
and small elastic fibers. Epithelial basement membranes in these areas
are more frayed and disrupted. Alveoli not showing intraalveolar
fibrosis (right) are covered by increased numbers of Type II cells. E:
Epithelial basement membranes in areas of intraalveolar fibrosis are
more disrupted. Alveolar epithelial cells form gland-like structures
embedded in fibrous tissue. Cells that are attached to the original
epithelial basement membranes are mainly Type I cells; most of those
in intraalveolar fibrotic lesions are Type II cells. Alveoli not showing
intraalveolar fibrosis (right) are covered by Type I and Type II cells
and their structure is returning to normal. (from reference 4)
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Fig.2. Types of intraalveolar fibrosis in interstitial pneumonia.

a: Intraalveolar bud (polyp) is reversible lesion and usually observed in
COP and frequently found in NSIP. b: Mural incorporation. c:
Obliteration. b and c are observed in AIP, UIP and NSIP, and these
types of fibrosis coalesce alveolar walls and make a pulmonary struc-
tural remodeling. (from reference 6)
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a: Low magnification of UIP shows the honeycombing (H) adjacent to
the pleura. (Elastica Masson stain) b: In higher magnification of UIP,
wall of honeycombing (H) is covered with bronchiolar epithelial cells.
Mural incorporation type early intraalveolar fibrosis (%*) is covered by
squamous epithelial cells (double arrow heads). Smooth muscle hyper-
plasia is found in the wall. This means the loss of alveoli and true
alveolar bronchiolization. (HE stain) c: The locarization of basement
membrane (arrows) show early fibrosis (%) is formed in intraalveolar
space and obliteration. (type IV collagen and PAS stain) (from refer-
ence 8) d: Bud (polyp) type intraalveolar fibrosis (*) in COP. Col-
lagen globules (arrow heads), late lesions of bud (polyp) type intraalveolar
fibrosis, are also observed. e: Mural incorporation type (double arrows),
bud (polyp) type (*) intraalveolar fibrosis and collagen globules
(arrow heads) are observed in NSIP. f: Young fibrosis (*) and elastic
mass (EM) are observed in the area of centriacinal emphysema.
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Fig.4. Ultrastructure of myofibroblast observed in
intraalveolar fibrosis of UIP.

Cell is large in size and attaches the denuded alveolar
epithelial basement membrane (arrows), and has well
developed rough endoplasmic reticulum and actin
microfilaments. (from reference 12)
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Fig.5. Ultrastructure of myofibroblast observed in
intraalveolar fibrosis of COP.

Cell is small in size and less developed rough endoplasmic
reticulum and actin microfilaments, and phagocytoses
collagen fibrils (arrows). (from reference 12)
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Fig. 6.
COP.
Accumulated collagen fibrils are covered by type I alveo-
lar epithelial cell (E). (from reference 12)

Ultrastructure of collagen globule observed in
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Fig.7. Remodeling in emphysema.

A Control lung. Elastic fibers (@) are distributed in bronchial walls
and tips of alveolar septa, and make a elastic network and preserve the
normal structure. B: In panacinar emphysema, elastic fibers in alveoli

are diffusely damaged and show dilated and simplified alveoli.

C:In

centriacinar emphysema, elastic mass and young fibrosis in alveolar
walls are found in the area of emphysema. These degraded elastic fibers

(O) are positive for alpha 1 protease inhibitor.

ence 29)
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(modified from refer-

Fig. 8. Ultrastructure of elastic fibers in panacinar
emphysema associated with alpha 1 protease inhibitor.
In addition to normal elastic fibers (*), many degraded
elastic fibers show fine disruption. (from reference 29)
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