00000 41010720030 3

e[l 0O

Respiratory bronchiolitis-associated interstitial lung disease(l RB-ILDO 3 0 0 0O O
OO0 HRCTODOOODODOODDODOODOOO

o0 oo*® 0o oo®

oo oo™

ooooogX
oo oog*

oo gogv
oo o

JUOORB-ILDODODOOOO0O0O0O0O0O0OO0O0O0OOOOODODDODOODOOOLODODOOODODODODODDUOODOOO
0000000 UUOO0RB-LDO 3000000O0DOCOO0O0DODOOOO01I0O0ODODIDOO0O0ODDOOOOO
000000000000 DoOODObOO0000D0DO XO0O0OooooooooobooooOooOOoHRCTO
gdooO0ooOoOoOoQOO0O0OO0O0O0OO0OU0UUUUUUODOUOUlIO0DODOOOU20000000DDOOOOO
000010000000 b0o0bO0o0ooD200000000O0ODODO0000O00ODODODO00o0oUoOoOooOOO
goooOoO0O0OoOO0O0O0O0C00U0UUULUUULUUOUUUU0UUUUODODOODOODUOODOoOoODODOoooo
gl oD LD b b bobbbob00UORB-ILD
goooCoOoQ0OoOO0OO0OO00O0OOUU0UUUUUOUUOUUUOUOUOOOOOOg
0 0 O 0 O O Respiratory bronchiolitis-associated, Interstitial lung diseased RB-ILDTO O O O O
O0OO0C0 CTOHRCT ODOOOOOO
Respiratory bronchiolitis-associated, Interstitial lung disease RB-ILDI[T] Smokerd High
resolution computed tomographyd HRCTIJ Video assisted thoracoscopic VATSO lung
biopsy

lung diseaseORB-ILDO OO OOOOOOOOODOOO
ggobboooobooooooboore-ILDOOO

U U

Respiratory BronciolitisORBO O OO OOOOOOO
197400 Niewoehner0 0 0000000000000
godooo0o0oQ0O0O0oOQ0U0o0OO00UOUOULOUUbOooo
dddddoooooooooboboboboboboooooo
0'00000000000000ooooUoooood
dddddoooooooooboboboboboboooooo
godooQo0o0oQO0O0oOQ0U0oO0OO0UOUOULOUUbOooo
dddddoooooooooboboboboboboooooo
00000000000000000000o0OoO™g

1986 0 0MyersHO0000D0O0OOOOODOOOOO
OO00O0O0ORBOODOUOOODOUOOODOOUOODOGBOO

Respiratory bronchiolitis causing interstitial lung dis-

ease 00000000000 YousemO OO OO
O O O respiratory  bronchiolitis-associated interstitial

09140144 0OOOOOOOOO 33—1
WMoooooooooo
DO000000300
0 Oooo
‘0 00O0O
‘DOO000000oDoOooooo
ooo0oo0ooD 140401100

uobooooooooobobooobooOoooooooon
gobooooooooobbooobooooooogooon
uobooooooooobobooobooOoooooooon
000000 00000000RB-ILDOO OO0
ooboooooooRrBOOOOOOOOOOOOOO
0o0ooo*™
RB-ILDOOOOOOOOOOOOOOCODOOOO
0000000000 ooooooo®*™oooooon
oboboooooooooCbcOoReBILDOOOOO 300
oobooooooOoOoobbooobooOooooon

goooo

coooogoozoecoOoooooOoooOoOooooo
goboooooooobooooboos3goooooon
RB-ILDOOOOOOOOO3O0O0O000O0000O000
oooooooooooOoDOoboOoOBALFOODOOOO
oboooo cToHRCTOODOOOOOODOOODOOO
oooooooooooooon

U U

O00O0OO0TableldO OO 4900510064002



ooooo

TableLO Clinical findings in three patients with RB-ILD

410 1017 20030

Patient No. 1 2 3
Age at diagnosid] years[] 64 49 51
Sex M M F
Smokindg] pack-years[] 40 28 30
Duration of smoking 40 yrs 28 yrs 30 yrs
Occupation machine installer manufacturing saleswoman in trains
Occupational exposure drilling and shaping of organic solvent None

concrete walls

Mode of detection symptoms symptoms symptoms
Symptoms Cough DOE Cough Sputum Cough
Duration of symptomg] yr(J 2 2 3
Basal crackles Yes No No
Clubbing No No No
Underlying disease No No Hyperlipidemia

Table[20 Pulmonary function tests of three
patients with RB-ILD at admission for
surgical lung biopsy

Patient No. 1 2 3
%Val %0 1231 1271 1082
FEV/FVQ %0 717 79.3 86.9
%Dicd] %0 29.2 53.6 422
PaO1] torrd 779 74.0 835
PaCO#] torrd 35.8 456 45.8

Table[BO BALF findings of three patients with RB-
ILD before the surgical lung biopsy

Patient No. 1 2 3
T.CQl/miO 28 x 10° 48 x 10° 50x 10°
M ¢ %L 87.9 86.7 96.9
Neuft] %[ 18 10 14
Bastl %0 0.0 0.0 0.0
Ed %0 0.0 9.0 0.0
Lyl %0 10.3 33 17
CD4/8 0.40 0.64 0.42
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Table[#J Summary of HRCT findings in three patients

with RB-ILD
Patient No. O O O
Centrilobular nodules go0o (000 (000
Ground-glass opacities goo (000 (Oooo
Emphysema 000 (000 |ooo
Intralobular fine reticular pattern | 000 |[O000 000
Intralobular linear opacities goDo (000 (00O
Traction bronchiolectasis 000 |(ooo |ooo
Small subpleural cystic lesions 000 |0oo (oo

00O O: Present
00 O: Absent

goooooo
HRCTOODOTable4M3O00O0O0000O000OO
goboooooooooboooboooooooooo
obooooOoooooooboobobOoooooobooboooboao
goboooooooooboooboooooooooo
oobooooooooobobooobooOos3sooboooon
O0000O0ORBILDOOOOODOOOODODFig. 10
203M1000000000000FIg. 1020000
oo0ooboo0oooobDO0oDbO0o00OdOFRig 3200
0o0O00ooOO0OO00000b00Fg.1M10000000O0
oo00DbO0O0OFrg 1lMm20000000000000
00000 Fig. 1M
OO0O0D00OO000O0DTableSDOOODOOOOO
goboooooooooboocooboocooboooooon
goboooooooooboooboooooooooo
goboooooooooboocooboocooboooooon
ooo0o0o00ooO0o00DO00b00oFEFg4m OO0
oboooooooooboocooboocooboooooon
gobooooooooobboooooooonoboooon
oboooooooooboocooboocooboooooon



RB-ILDO 30 5

Fig.1 HRCT findings in Case 1:HRCT showing
ground-glass opacities, multiple ill-defined centrilobu-
lar nodules and low attenuation areas. Centrilobular
nodules are superimposed on ground-glass opacities

O thin arrow Traction bronchiolectasis] bold arrow(]
and fine intralobular reticular opacities associated
with small subpleural cystic lesionsd open arrow are
visible in the right lower lobes.

Fig.2 HRCT findings in Case 2:HRCT showing
ground-glass opacities and multiple ill-defined centri-
lobular nodules. The centrilobular nodules are super-
imposed on the ground-glass opacitiesU arrows[]

ggboodobooobbuoobooboboobooboo
O00O0FigMO0OoOoooooooooo1o s
0000000000000000000D00000S®
OO0 RBOOODOOOOOOOODD O fibroblastic foci/

Fig. 3 HRCT findings in Case 3:HRCT showing dif-
fuse ground-glass opacities and multiple ill-defined
centrilobular nodules. The centrilobular nodules are
superimposed on the ground-glass opacities[] arrows[]
Intralobular linear opacities are visible in the right
lower lobe open arrow(]

Young connective tissue formation0 D 00000 /00
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Table[b0 Summary of histopathologic findings in the surgical lung biopsy specimens from three patients with RB-

ILD
Patient NoO Sites of the lung biopsy 1 2 3
010 sio | 0 1rsio O rts10
Centrilobular interstitial fibrosis ooo ooo ooo
Accumulation of macrophages within centrilobular air spaces ooo ooo ooo
Mucin, macrophages and/or siderocytes packed in small conducting airways ooo ooo ooo
Centrilobular emphysema ooo ooo ooo
Oin S60
Subpleural microcystic fibrotic changes ooo ooo ooo
00 2mminareal]
Anthracosis ooo 0+0 Oo+0
Oin S60
Fibroblastic foci/Young connective tissue formation ooo ooo ooo

0 0O O: Clearly present
0+ O: Minimally present
0 O O: Not observed.
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Fig. 4 Lung biopsy findings in Case 10000 ACAbnormali-
ties are seen in and around the respiratory bronchi-
oles. The visceral pleur&l PCs essentially normalll He-
matoxylin and eosin stain, 4x 2,500 BO High-power
magnification discloses macrophages with brownish
cytoplasms in the respiratory bronchiolesd RO and ad-
jacent alveolar spaces. The alveolar walls were thick-
ened with fibrotic changes and hyperplasia of the al-
veolar lining cells( arrows[I] Hematoxylin and eosin
stain, 20x 25000 CUA fibroblastic focus and young con-
nective tissue formation were observed in another
centrilobular aread FO The visceral pleural POis nor-
mald Hematoxylin and eosin stain, 20x 2500
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Fig.5 Lung biopsy findings in Case 2 0 A0 A respira-
tory bronchioled) RO and adjacent alveoli have macro-
phages with brown cytoplasmsO arrows] The adja-
cent alveolar walls show fibrous thickeningd arrow
headsJJ Hematoxylin and eosin staining, 10x 2.50

0 BO In another area of the biopsy specimen, a small
conducting airway is filled with mucirid MOand macro-
phages with brown cytoplasms. Similar macrophages
are also observed in adjacent alveolar spacesO ar-
rows] Hematoxylin and eosin staining, 10x 2.50
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Fig. 6 Lung biopsy findings in Case 30 A In addition
to the several areas of respiratory bronchioliti€] aster-
isksO with fibrous thickening of adjacent alveolar
walls, the subpleural region shows microcystic
changes with interstitial fibrosis(d HO The visceral
pleura is essentially normalld Hematoxylin and eosin
staining, 2x 2,500 BO High-power magnification re-
veals macrophages with brown cytoplasms in the air
spaces of a respiratory bronchiold] R the adjacent al-
veolar ducts and alveoli. The alveolar walls in the cen-
trilobular area show mild fibrous thickening with mild
type Il pneumocyte hyperplasia.[] Hematoxylin and
eosin stain, 10x 2.50

airway dissase 0 0000000000000 OO™0O
ddlddoooooooooooooooooooo
odooooooo203mmO0d00d0oooooooOooagd
0Mooooooooooboboobooooooooooa
0000Ooo0ooO0oogoO small airway disease 00 0 0O
dddddoooooooooooooooooooo
goooooooooooobobboboboboboognn
O O0000000000 100000000000
dddddoooooooooboboboboboboooooo
dddddoooooooRrB-ILDOOOOOOOOOO
aad

oo o

oobooobooooooocooboooobooboooon

410 117 20030

RB-ILDO 30000000000 3000000OHRCT
gbooooooooooooooooobooooano
oobooooooooOoRreILDOOOOOOOOOO
gobooooooooooooooocooooooon
ooooooo

a a

10 Niewoehner D, Kleinerman J, Rice D :Pathologic
changes in the peripheral airways of young ciga-
rette smokers. N Engl J Med 1974 ; 291 : 755—758.

20 Cosio MG, Hale KA, Niewoehner DE : Morphologic
and morphometric effects of prolonged cigarette
smoking on the small airway. Am Rev Respir Dis
1980 ; 122 : 265—221.

30 Myers JL, Veal CF, Shin MS, et al: Respiratory
bronchiolitis causing interstitial lung disease : a clini-
copathologic study of six cases. Am Rev Respir Dis
1987 ; 135 : 880—884.

40 Yousem SA, Colby TV, Gaensler EA : Respiratory
bronchiolitis-associated interstitial lung disease and
its relationship to desquamative interstitial pneumo-
nia. Mayo Clin Proc 1989 ; 64 : 1373—1380.

50 King TE : Respiratory bronchiolitis-associated inter-
stitial lung disease. Clin Chest Med 1993 ; 14 : 693—
698.

60 Moon J, Bois RM, Colby TV, et al: Clinical signifi-
cance of respiratory bronchiolitis on open lung bi-
opsy and its relationship to smoking related intersti-
tial lung disease. Thorax 1999 ; 54 : 1009—1014.

70 Aubry MC, Wright JL, Myers JL : The pathology of
smoking-related lung disease. Clin Chest Med 2000 ;
21:11—35.

80 Katzenstein A-LA, Myers JL : Idiopathic pulmonary
fibrosis : Clinical relevance of pathologic classifica-
tion. Am J Respir Crit Care Med 1998 ; 157 : 1301—
1315.

90 Katzenstein A-LA : Idiopathic interstitial pneumo-
nia. In: Katzenstein and Askin’ s surgical pathology
of non-neoplastic lung disease. 3rd edition, Saunders,
Philadelphia, 1997 ; 48—80.

000000000000 00000 Respiratory
bronchiolitis-associated interstitial lung disease O 1
Oo0D0OoDoOoOg 1994 ;32:803—808.

1000000000000 000000 Respiratory
bronchiolitis-associated interstitial lung disease 0 [
000010000000 199836 :831—885.

120 Sadikot RT, Johnson J, Loyd JE, et al . Respiratory
bronchiolitis associated with severe dyspnea, exer-
tional hypoxemia, and clubbing. Chest 2000 ;117 :
282—285.



RB-ILDO 30

130 Heyneman LE, Ward S, Lynch DA, et al: Respira-
tory bronchiolitis, respiratory bronchiolitis-associa-
ted interstitial lung disease, and desquamative inter-
stitial pneumoni : Different entities or part of the
spectrum of the same disease process? AJR 1999 ;
173 :1617—1622.

140 Holt RM, Schmidt RA, Godwin JD, et al : High reso-
lution CT in respiratory bronchiolitis-associated in-
terstitial lung disease. J Comput Assist Tomogr
1993 ; 17 : 46—50.

150 Remy-Jardin M, Remy J, Gosselin B, et al : Lung pa-
renchmal changes secondary to cigarette smoking:
pathologic-CT correlation. Radiology 1993;186:
643—651.

160 Itoh H, Murata K, Konishi J, et al : Diffuse lung dis-
ease : pathologic basis for the high resolution com-

puted tomography findings. Journal of Thoracic Im-
aging 1993 ;8:176—188.

170 Nishimura K, Kitaichi M, Izumi T, et al : Usual inter-
stitial pneumonia : histopathologic correlation with
high-resolution CT. Radiology 1992 ; 182 : 337—342.

180 Carrington CB, Gaensler EA, Coutu RE, et al : Natu-
ral history and treated course of usual and desqua-
mative interstitial pneumonia. N Engl J Med 1978 ;
298:801.

190 Churg A, Wright JL:Small airway lesions in pa-
tients exposed to nonasbestos mineral dusts. Hum
Pathol 1983 ; 14 : 688—693.

200 Wright JL, Churg A : Morphology of airways dis-
ease in patients with asbestos exposure. Hum Pa-
thol 1983 ;15 : 68.

Three Cases of Respiratory Bronchiolitis-Associated Interstitial Lung
Diseasell RB-ILDO: A Study of HRCT-Pathologic Correlation
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Isamu Miyamori*, Harumi Itou” and Masanori Kitaichi*
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*Department of Science of Nursing, Fukui Medical University, Fukui, Japan
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Respiratory bronchiolitis-associated interstitial lung diseased RB-ILDO is a clinicopathologic entity occurring
rarely in smokers. We report three cases of RB-ILD diagnosed pathologically by surgical lung biopsy. Cough was
observed in all cases, sputum in one case and dyspnea on exertion in another. Reduction of diffusing capacity was
observed in all three cases. No abnormality was found in the chest radiographs of any case. However, in high-
resolution computed tomographyd HRCTO ground-glass opacities and centrilobular nodules were observed in all
three cases, emphysema in one case, intralobular linear or reticular opacities in two cases, small subpleural cysts
in two and emphysema in one. Histologic examination of lung biopsy specimens taken by thoracoscopy showed
peribronchiolar fibrosis and centrilobular intraluminal accumulation of macrophages in all three cases, centrilobu-
lar emphysema, membranous bronchioles filled with mucus and macrophages, and focal microscopic honeycomb-
ing in subpleural lesions in one case each. RB-ILD should be included in the differential diagnosis of interstitial

lung disease in smokers.



