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A direct CT-pathologic correlative study of interstitial pneumonia was performed using inflated
and fixed lungs. The specimens, which were obtained from 26 patients at the time of autopsy or during
surgery, had pathologic findings of interstitial pneumonia (UIP and/or DAD). The specimens were
fixed in distension and air dried. They were then scanned with a GE CT/T9800.

HRCT images of the specimens could be correlated with two different types of pathologic
processes. One was the chronic fibrotic change which was seen in the subpleural area of the specimens
both from the autopsied and surgical cases, and the other was the acute alveolar change which was
seen in the diffuse area of the specimens only from autopsied cases. HRCT images of the chronic
fibrotic change showed nodular opacities, ring like opacities, increased density (high density), and
air-bronchiologram in the subpleural area. These findings were correlated with patchy fibrotic lesions,
honeycombing, mucus stasis in cysts of the honeycomb, and dilatation of the airways. HRCT images of
the acute alveolar change showed mainly diffuse increased densities (hazy appearance and high
density) and diffuse nodular opacities. These findings were correlated with a diffuse thickening of the
alveolar walls, hyaline membranes in the alveoli and alveolar ducts, and their organization. Under-
standing of the difference between HRCT images of these chronic and acute pathologic processes
is helpful for the evaluation of disease processes of interstitial pneumonia by HRCT,

The abnormal patterns on HRCT images of the specimens were influenced by several technical
factors of CT scanning, such as reconstruction algorithm, thickness of the slice, window level, and
window width. It is, therefore, necessary to know the influence to HRCT images by these technical
factors for a better understanding of HRCT images in interstitial pneumonia.
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BEEXBCTCTHEL, RRFEEYEEE T
% EE M2 1) 5 CT-pathologic  correla-
tion DBF T oD THET 5.

WEHRR UFHE
1) &
L, 19824E B 1980FE ¥ T D § FERIC, Y4

FHC R W THBRIERTT 5 & & o k- aRKE
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RRETE L 2 A-Bh3E, 4ffist 2 4, 55 8 #l,
W34, ELIE2H6, EFTEIN, £ TFET
B, ETE3IGTHS, HWBHE L TEHRN 2 @
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E : SE# 2t (emphysematous change)
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Table 1 Summary of clinical data and HRCT images of the specimens
clinical data abnormalities on HRCT images of the specimens
case age clinical 5&”{;: I%?aﬁl;‘e’n subpleural distribution diffuse distribution
No  /sex  diagnosis  gpecimens specimens Al A2 Bl B2 CL 2 C3 D Al Az Bl Bz CI ¢z C3 B
1 60/M chronic IP  lobectomy RLL + + + + +
lung Ca
2 61/M chronic IP  lobectomy LLL + + + +
lung Ca
3 68/M chronic IP  lobectomy RLL + + +
lung Ca
4  64/M chronic IP  lobectomy RML + + +
lung Ca RLL
5 62/M chronic IP  pneumonec- RL + +  + +
lung Ca tomy
6 59/F chronic IP  autopsy RL + + 4+ + +
7 87/F chronic IP  autopsy ﬁ% + + + + +
8 62/M chronic I[P autopsy RLL + + +
tongue Ca
9 53/F chronic IP  autopsy RL + + + +
PSS
10 64/M  chronic [P autopsy RL + + + + o+ + +
pharynx Ca
11 73/M chronic IP  autopsy RLL 4+ + o
12 53/M chronic IP  autopsy RL + 4+ + + 4 + +
13 59/M  chronic IP  autopsy RL + + + +
lung Ca
14 66/M chronic IP  autopsy LLL + 4+ +  + +
lung Ca
15 60/M chronic IP  autopsy RL + + + + o+ o+
polymyositis
16 T71/F chronic IP  autopsy Ek + +  + + + o+ +
17 52/M chronic IP  autopsy LL + 4+ + +
lung Ca
18 60/M chronic IP  autopsy LL + +  + + +
lung Ca
19 55/F acute IP autopsy LLL + +
ML
20 64/M acute IP autopsy RLL + + + +
lung Ca
21 52/M acute IP autopsy RUL + +
lung Ca
22 43/F acute IP autopsy LL + +
23 45/M acute IP autopsy RL + + +
ATL
24 22/F ra\‘%te IP autopsy RLL + + + +
25 48/F acute IP autopsy RUL =t
ATL
26 59/F acute IP autopsy RLL + + +
classification of abnormalities on HRCT RUL : right upper lobe
images of the specimens RML : right middle lobe
Al: increased density (hazy appearance) RLL : right lower lobe
AZ: increased density (high density) LUL : left upper lobe
B1: nodular opacities (3mm>) LLL : left lower lobe
B2: nodular opacities (3~5mm) RL  : right lung
C1: ring like opacities (2~5mm) LL  :left lung
C2: ring like opacities (5~15mm) PSS : progressive systemic sclerosis
C3: air-bronchiologram ML  : malignant lymphoma
D : subpleural bullous change ATL : adult T-cell leukemia
E : emphysematous change MS  : multiple sclerpsis

PR 2 F12 /250

(63)



1536 Mg et 45 1o 331+ B CT-Pathologic Correlation o5
Table 2 Frequency of the abnormalities on HRCT images of the specimens
subpleural distribution diffuse distribution
the specimens case
Al A2 Bl B2 C1 C2 C3 D Al A2 Bl B2 C1 C2 Ci E
chr. IP, specimens from surgery 5 0 3 5 1 5 1 1 2 00 0 0 0 i] 0 1
(chronic change only)
chr. IP, postmortum specimens 13 0 5 10 0o 1 7 2 4 9 3 8 1 1 1 2 1
(chronic and acute change
acute 1P, postmortum specimens 8 0 i 3 0 0o 0 0 1 8§ 1 5 0 0 0 0 1
(acute change only
total 26 0 1 18 1 16 8 3 7 17 4 13 1 1 1 2 3
A1~E: classification of abnormalities on HRCT same as Table 1

Table 3 Correlation between the pathological findings and the abnormalities on HRCT

images of the specimens

subpleural distribution

diffuse distribution

acute DAD (1lcases)

no case
Al diffuse intraalveolar hemorrhage (4cases)
slightly organizing DAD (3cases)
confluence of patchy fibrosis, honeycombing,  severe change of DAD (3cases)
mucus stasis in the cysts of honeycomb fibrotic lesion, intraalveolar hemorrhage
A2 (Scases) (1case
dense fibrotic lesion (2cases)
severe change of DAD (4cases)
patchy fibrosis, honeycombing (16cases) worganizm% DAD (9cases)
Bl orgamzm% DAD (lcase) acute DAD (4cases)
acute DAD (lcase) patchy focal hemorrhage (2cases)
confluence of patchy fibrosis, large fibrotic organizing DAD, focal hemorrhage (lcase)
B2 lesion, mucus stasis in the cysts of honey-
comb (lcase)
C1 honeycombing (l6cases) honeycombing (lcase)
C2 honeycombing (8cases) honeycombing (lcase)

bronchiolectasia surrounded by atelectatic

bronchiolectasia surrounded by atelectatic

C3 change (3cases change (2cases)
D  subpleural bullous change (7cases) ______________._‘_-—-—-—-'-‘—"'_'"_'_'_-_H_-
E centrilobular emphysema (3cases)

A1~E: classification of abnormalities on HRCT same as Table 1

FlicBed, # i diffuse oA T ARIKE S £ <
A b, —HMOEFTIE, diffuse IFRT5
Bafy & & b HIIRE T I B AR T 5 &\ IE
RED AR 2R,

B PRV E MR A IR BE (case 6 ~18) T,
MBEE T ok, Ry, avHFRED L7,
9T T @ bullous change # 8% 2 & R
diffuse 1253 % B\ I EF i BE o 1 5 B OV tk
EhRdbhic, 1#lozac diffuse o543 %
IR A BT,

2) EEMOHRCTE{% -+ + % CT-pathologic
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correlation D&ET
ETCSEINEEN & oFRREERATR
PR L TW5O00&%1T -7 (Table 3),
(D) IEHE
Fig. 1 XIE#EFFA 7 1 20 HRCT &g & HEE
BoxtttThH s, IEFEMCE, REHHE BT
LEtEIRO MERDOEHEOZ0BD b, HEER
TRD LI AHRMTEY, MaEsoEl,
R ETH—MEFRE L LTE¥IhD0
LTH5,
(i) B

BABEREE 50 H12%



Fig. 1 Normal lung specimen. HRCT image and
histopathology from the area surrounded by
arrowheads. (H & E, left X6 right x20) White
bar represents 5mm, black bar represents 2mm.

(A) MEFRED L7
RCFHEFRE O ER L, REZME, BEO
BB & BfifaN O T IEC TR E % £ 5 acute
DAD, % %\ ZUE AME 0k I iz % it L <
Wi (Fig. 2). CoZ ki, BabRoBEE Lihkan
BHEYHOZTHE Y KE it EoTx b
T, Licdis THBRNS—MBTREEA L LT
CTHREZRMEhD3DEZELOID, OB
SETBNBRID o> 18 4 RV B Pk it S 1) & ek R M T 4%
FIOWF B LN 5 BEMIGEICIED bR
T, BHEOBLICHIE LIcFTREE 2 bhi,
BV RED LRI, ERoZMELoTE-
BE EFMMcabhs X b i@ o SRR
IR T A0 LBBD AN, Fig 3Rt X
Sz HabR o NEE & BfiBa N ~ D 2L hieh <
S HIC UM HEZEALA N 5 L 48R 7\ Bl B e s
DEFLLTEEEIRS, oL, BEET
B e S fid T b 0 & diffuse ie AR R T
b DAFED b htc, RHEFEAITI, severe 7z DAD

SERE 2 F12H 250

(65)

ecimen (case 9)
shows a diffuse increased density (hazy
appearance). Histopathology from this area
(surrounded by arrowheads) reveals a thickening
of the alveolar walls and hyaline membranes in
the alveoli and alveolar ducts. The alveolar ducts
are slightly dilated, but the lung architecture is
not very distorted. (H & E, left x6 right >20)
White bar represents 5mm, black bar represents
2mm.

BeEE2xLh, —HBORUECHIETEbDL
EZx6h%, —7, Fig. 4 iR bh B X 5 icFh
ffivc st % Ml E T o/ MEFHRE O LR, #
HMEALIS B o 4, microscopic 7t honeycombing
R OBt R <2 &E ~ D mucus O R S h
72d DT, BEOKREMBENIGL T3,
mucus O 758 218 ¥ B I 4 o AR HELTE 3 A
CLELIERD L hBHRTCT BifgEE ¥
ErRIETEELONS,

(B) Rk

R RREE T i ofi4 % b 0 & diffuse i
DT B0 LT, REBEENED LRI,
diffuse I 75+ 5 KR L LB K & S 23—
TEREECOML, REHTE, Fig. 5kKis X
51z diffuse 1243473 % fitiflaE © IE5R i SHG L T
Wi, Z OZEALEREF LG B F Ao vk iR
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Fig. 3 HRCT image of the specimen (case 24)
shows a greatly increased density Chigh density)
in the subpleural area. Histopathology from this
area (surrounded by arrowheads) reveals severe
septal thickening, intraalveolar hyalinous
exudate, and atelectatic change of the lung
parenchyma. (H & E, left X6 right x20) White
bar represents bmam, black bar represents 2mm.

FEXPASE L, BMBRAEL L hilay, IRER LAk
JAEDEEE oo TV BET, & LTS
BiLLTH b, HKEF¥HITIT organizing DAD @
BeEzbh, —HOBYELOREL, il
LiciBELTEBb bR,

— 77, FMCERd b h e BRE T Rk,
GAbKE XD EBEHABAT, ToOREBERIL
patchy IZ 543 2 fRHELE & T OBE R OBEE
Z 1k @ # FE 7x honeycombing 1= % Jit L T\~ 7=
(Fig. 6, Fig. TA)., K E Rk & bicfiiElk
H oA mucus DRFE &N - Tuie, Bk
P B OB M TR, ObIBBEIR
L ELEERTRT, UIP OREBEORKE L
ST\ 5 patchy Te A% K LicAT R &% 2
bhb,

BRI DR MR E SR TS WTh, BEAL

(66)

B #ERf 4612 3513 5 CT-Pathologic Correlation o#5t
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Fig. 4 HRCT image of the specimen (case 1)
shows a greatly increased density Chigh density),
small nodular opacities and air-bronchiologram
in the subpleural area. Histopathology from the
area where the HRCT demonstrates a greatly
increased density (surrounded by arrowheads)
reveals a confluence of patchy fibrotic lesions,
honeycombing, and mucus stasis in the alveoli
and cysts of the honeycomb. (H & E, left x6
right % 20) White bar represents 5mm, black bar
represents 2mm.

OREFI B E T i Bk & & b hikEg 2R
b, 2Rl sEfHEhboTW5b 0D,
HARICIEFMic A bR b X 5 7t patchy Te 4
i & 7R 38R ME1L 3 & OF honeycombing % fZ Bt L
TR EEZ ORI, MIRETIAMTEHIhb
DRCREL, o diffuse Io 5 AT 5 RDRE A
BHRKE L —FETERAMTADILKE X
PLOMEITRNTH - 1z,

(OR 3 W Ca-53.71

W R bic X o aE e RFETS
X BERFTRTH Y, MiaoEBoHEcty,
SOERPILEL THHAEREOKE ik
B rLTHE Eh5(Fig 7B, Fig. 8). @wikEo
BEVIBRE L i & KREZBCHEL TR Y, &

AABER=E #50% $12%5



Fig. 5 HRCT image of the specimen (case 18)
shows diffuse micronodular opacities. Histopath-
ology from this area (surrounded by arrowheads)
reveals an apparent dilatation of the alveolar
ducts caused by alveolar collapse due to organi-
zation of the hyaline membranes. (H & E, left X
6 right x20) White bar represents 5mm, black
bar represents 2mm.

DAL ¥ 72 XM O air density O &5
% T, honeycomb @ cystic space =& L T\
L WREFRIFig Te ARbh b X 5ics ik
patchy 7o 70 i & 3R AL B IS T B Bk
ERELTHLA, 1SMERMEMNKO—EOLEL
ELTEbzBRA, honeycomb @ cystic space
DRI L LCHIE AR B iciy, HABEO LS
& (B#2mm LA E) MUNET, FhUToEEZE
LB E 7z honeycomb (3, Flkg & LT X
M5, BEELLEL E Fig. 91RT X d ik X
e OES L b, BB L T cystic
wall Ic# oA ¥ h, WRE L RE ok, F
WORMESE AR S o,

MKE TR, LA IZRRE L AR
SELZDOIERICLBLDOTHB, FDEbbHD

R 2 €F12F25H

(67)

Fig. 6 HRCT image of the specimen (case 2)
shows various small sized nodular opacities in
the subpleural area. Histopathology from this
area (surrounded by arrowheads) reveals patchy
fibrotic lesions and microscopic honeycombing.
(H & E, left X6 right 20) White bar represents
Smm, black bar represents 2mm.

FEF @SRt U CRn\ FHEFIREE L ie s T b,
CT kv, HRLAMSESTERG L LT
shs (Fig. 10).

(D) KgfEE T © bullous change

BgREIE T @ bullous change i%, Fig. 11 o=
Lo, MREEOBEI X % air space iI®HE L
Tk, WEETO air density area & L T#H¥
SRTW5D,

(E) [EHZ

SEHEZA Fig 2R3 I 5 clow
attenuation area & L THiHH &h., ZDBEEIRE
BTHB X 5T ECS CT ECiiih X
NIgZ LA,

LLEDOF R % ¥ &% & WE T B 57
THEBP, —HBUECL DL 02ED
bhasbon, %< ik patchy i+ %8B0
RMEILIRZE & T DB X 5 filifE o Bic it
ThEFLEELZLNE, —K, diffuse 5T 5
BB D L R-LRRL, O Ao REo R
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Fig. 7 HRCT image of the specimen (case 1)
shows nodular opacities and ring like opacities in
the subpleural area. Histopathology from A
where the HRCT demonstrates nodular opacities
(swrrounded by arrowheads) reveals patchy
fibrotic lesions. (H & E, left X6 right x20)
Histopathology from B where the HRCT dis-
plays ring like opacities (surrounded by arrow-
heads) reveals honeycombing and the dilatation
of the airways. (H & E, left X6 right x20) White
bar represents 5mm, black bars represent 2mm.

Eefifilapy @ hyaline membrane £, Z¥:DIRIE
RE & T Ok, S|EMCHIGLCRELE 2
Hihic (Table 3),

3) CT DigfgEHic & 5 EBEOEL

CT o#BB&HEDE V- HRCT BRI 5
BEoRcRETHEYECTT L2 TOR
P owTtHEE L, EfEToER R, B
Gk sRE O —E LIcEREZRLE.

(68)

Fig. 8 HRCT image of the specimen (case 14)
shows nodular opacities and ring like opacities.
Histopathology from this area (surrounded by
arrowheads) reveals honeycombing. (H & E,
left %6 right x20) Dilated airways of more than
2mm in diameter are correlated with ring like
opacities, but less dilated airways including
microscopic honeycombing are correlated with
nodular opacities on HRCT. White bar represents
5mm, black bar represents 2mm.

(i) FiHE BT BY % standard algorithm & bone
algorithm (FEHESE) & o HbEE

BB % standard algorithm IC3E L 7=
3, @ TlX, bone algorithm 785 kb £ T
OEELTERLY E e Lic, EEOLEH LT
T5 LFCR BT H L L LRKE
EAHRL, BETAHDObABR (Fig. 13).
WRE R T OB, TEB{LLtc
REL, HRloBEZTEOBAD R LR (Fig.
13), L L, EoffE»r» 72V -2 KESCEFL
idhE b 5 kBEkidisl, —HTE
B G fh T B AR RDIR B & R S h 2 B AL 8
standard algorithm # i\~ 5 & & X b FliEF i
DLERELTHBENSBEESHRDOLNDHDLT
Bl

(D) 5.0mmE A 5 14 A L1.5mmEX T 1 A

HAERERE #5508 #1255
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Fig. 9 HRCT image of the specimen (case 16)
shows relatively large ring like opacities. His-
topathology from this area (surrounded by
arrowheads) reveals cystic walls of the honey-
comb. (H & E, X6) White bar represents 5mm,
black bar represents Zmm.

(FEHELME) L DLl

AZA AR5 0mm Db DL, 1.5mm b o
AT summation 235 570w, BEOHIKL -
DEEBITOH 5, 5.0mmERT A RicTHE &
12 X b B 7B B 1 summation iz & b JREERE
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Fig. 10 HRCT image of the specimen (case 12)
shows air-bronchiologram in the high density
area. Histopathology from this area (surrounded
by arrowheads) reveals bronchinlectasia and an
atelectatic change of lung parenchyma. (H &
E, X6) White bar represents 5mm, black bar
represents 2mm.
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Fig. 11 HRCT image of the specimen (case 13)
shows subpleural bullous changes. Histopath-
ology from this area (surrounded by arrowheads)
reveals large airspaces at the subpleural area
which were probably caused by destructive
changes. (H & E, x6) White bar represents 5Smm,
black bar represents 2mm.
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Fig. 12 HRCT image of the specimen (case 10)
shows small sized low attenuation areas
(arrows) without opacities of the cystic wall.
Histopathology from this area (surrounded by
arrowheads) reveals centriacinar emphysema.
(H & E, %6) White bar represents 5mm, black
bar represents 2mm.
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Fig. 13 Differences between HRCT images of the
specimen scanned by bone algorithm (A) and
standard algorithm (B). Each abnormality found
in (B) is unclear when compared with that of
(A). Sizes of nodular opacities in (B) are larger
than in (A) and they partly coalesce in (B).
Cystic walls of honeycomb in (B) are thicker and
the translucent area of the honeycomb is smaller
than that of (A). White bar represents 5mm.

Fig. 14 Differences between HRCT images of the
specimen scanned by a 1.5mm slice (A) and a 5.
Omm slice (B). Ring like opacities in (B) are
smaller than in (A). Micronodular opacities in
(B) are unclear when compared with that of (A).
White bar represents Smm.
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Fig. 15 Differences between HRCT images of the
specimen scanned by window level —600HU (A)
and —750HU (B). Sizes of nodular opacities in
(B) are larger than in (A), and they partly
coalesce in (B). Cystic walls of the honeycomb in
(B) are thicker than that of (A). White bar

represents Smm.
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Fig. 16 Differences between HRCT images of the
specimen scanned by window width 850HU (A)
and 1,500HU(B). Sizes of nodular opacities in
(B) are smaller and their densities are lower than
in (A). The area shown as a high density in (A)
demonstrates nodular opacities in (B). White bar
represents Smm.
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