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Table 3. DFHEBFEX T\, ECEoRIE O #
BICHE SRR\ TR Lo

Table 1. Number of Cases Observed
o R | o | o in i [ s g | oI e
cavities \ subject were followed intracavitary gas
Tuberculous cavity 140 30 19 55
Suppurative cavity 34 11 6 16
Control 5 3
Total 179 | 41 28* 71

* 11 dogs died and 17 were sacrificed.

Kazuo KITANO (Department of Internal Medicine, Nihon University, School of Medicine, Oyaguchi-

kamimachi, Itabashi-ku, Tokyo, Japan): Studies on Patho-physiology of Lung Cavity. Relationship

between morphological and patho-physiological changes of lung cavities in experimental tuberculosis

and pulmonary Suppuration observed for long period. — Kekkaku, 38 (13):

576~586, 1963.
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Table 2. Method of Inducing Experimental Cavities
Animals used for experiment. Healthy male mongrel dogs of 6~16 kg.

1. Tuberculous cavity
1) Antigen for sensitization

Killed BCG:-+evreeeeneen 500 mg Living BCG:c-vvevennrnens 500 mg
Antigen A {Liquid paraffin .----.-.. 15ml Antigen B {Liquid paraffin:..---.--- 30 ml
Anhydrous woolfat --- 10 ml Anhydrous woolfat---- 2ml

These were inded in a mortar.

2) Method for sensitization

i) Primary sensitization : 0.2 ml of antigen A was injected into the thigh of fore-

foot.

Four or five injections were made for 4~5 days.

ii) Secondary sensitization : 0.4 ml of antigen B was injected into the lung (the
right upper or lower lobe) under fluoroscopy.

2. Suppurative cavity
1) Antigen for sensitization

Staphylococei (1500 mg) } Mixture (a) 10cc of the mixture was prepared by add-

Streptococci (1500 mg)

ing physiological saline to the alcohol-killed bodies of the bacteria in the mix-

tULE - rverrerens (b)

' () [ERRR 10 cc ) Li‘s’;?ﬁeb“teria in (a) plus
Antigen A {quuld paraffin---- 9cc Antigen B Liquid paraffin---
rlacel --:ceveeeneenne 1cc Arlacel
2) Method of sensitization
i) Primary sensitization------- An intramuscular injection of antigen A (3cc) was
made in the thigh of the forearm twice every other week.

ii) Secondary sensitization:----«-+--:- 0.8 cc of antigen B was injected into the lung

under fluoroscopy.

Table 3. Methods of Observation

1. Subjects and period of observation :
1) Experimental tuberculous cavities in dog
30dogs 841 days (The longest period
of observation)
2) Experimental suppurative cavities in dog
11 dogs 82 days' (The longest period
of observation)
2. Mthods of observation :
1) Radiological observation
i) Fluoroscopy
ii) Photography (Tomography, broncho-
graphy, cinematography)
2) Patho-morphological observation
i) Macroscopic findings
ii) Findings on large slice specimens
iii) Histological findings

3) Patho-physiological observation
i) Intracavitary pressure
ii) Intracavitary sound
iii) Composition of intracavitary gas
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(2) MARFHBEL: TREOXTH X O UIRE
e oWT, Moz i 257 4 vEBER#HVIL, &
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Table 4. Classification of the Stage of Cavity
Formation and Number of Cases Studied

- Time interval after intro-
duction of a secondary

Stage of cavitation antxgen( i‘:tga;hs‘; lung
Tuberculosis | Suppuration

Stage I : Pre-cavitation 0~ 20 0~ 3
stage (15 dogs) ( 0 dogs)

. 21~ 60 4~ 9
Stage I : Early stage (42 dogs) (22 dogs)

Stage I : 61~120 10~20
Completion stage (50 dogs) | (18 dogs)

Stage WV : 121~ 21~

Regression stage (30 dogs) (15 dogs)
Total 137 dogs 55 dogs
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Fig. 1. The Rate of Suppurative Cavity
Detected on Radiogram (11 dogs)
%
5100 -
3
s
3 50
P
1 1 1 1 1 1
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Time (in weeks)after introduction
of secondary antigen into the lung

Table 5. Time Interval between Introduction
of Secondary Antigen and Radiological
Manifestation of Tuberculous
Cavity (in days)

’Igg?tsi eosf I:fu:;l;z; Shortest | Longest | Average
Monolocular 76 7 88 23.2
Multilocular 29 7 82 23.5

Total 105 7 88 23.3
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highote, —7, MeZE) 1225 b 228 (88 %) %
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Fig. 2. Mean Size of Cavity
(a) Tuberculous cavity (30 dogs)

———: Group in which size of cavity
reached to maximumin early stage
mm ——--- Group in which size of cavity reached to
. maximum in later stage
e’ Total

1 1 1 Il 1 1 L
0~30 360 6H90 91420 12450 151480 181~
Time (in days) after introduction
of secondary antigen into the lung

(b) Suppurative cavity (11 dogs)

20

Size

10

1 1
1 2 3 4~5  6~7 8~12

Time (in weeks) after introduction
of secondary antigen into the lung

Note: Size of a cavity is represented in terms of
the arithmetic mean of the longitudinal and ver-
tical diameters.

TFig. 3. The Size of Cavity and the Ratio of
Small Cavity to Large Cavity
in Tuberculosis

3 : Small cavity (less than 10mm)

% : Large cavity (more than 20mm)
100
o
=
w4 50
7. /. 4
0~30 31~60 61~90 91~120 121~150 151~180 181~
Time (in days)after introduction
of secondary antigen into the lung
| [
. 31~ (61~ |91~ (121~|151~| 181~
Size i°~3° 60| 90/ 120, 150|180 days)
Small cavity 1| 9| 4 1] 4] 4| 3
Moderate cavity |10 |14 |14 |14 | 4| 3
Large cavity 2|6, 7/ 6| 6| 3 1
Total (dogs) ‘23 29|25 |14 | 14]10| 8

Note: Size of a cavity is represented in terms of the
arithmetic mean of the longitudinal and vertical
diameters.
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Fig. 4. Type of Cavity and the Ratio of
Monolocular Cavity to Multilocular
Cavity in Tuberculosis (30 dogs)

% . Monolocular
v 3 : Multilocular

%

Z, A
0~30 31~60 61~80 91~120 121~150 151 ~180 181~

Time (in days) after introduction
of secondary antigen into the lung

Type

0~30/31~ |61~ |91~ |121~|151~ 181~
60| 90| 120 150

Monolocular 16|19 (17|17 (11| 7, 5
Multilocular 7{10[10| 4| 4| 3

Total (dogs) ’ 23 ‘ 29 \ 27 , 21|15/ 10

Fig. 5. Mean Size of Tuberculous Cavities
by Types (30 dogs)

mm — . Monolocular type

=  Multilocular type
20 /\

Size

1 1 L L 1 1 ]

0~30 31~60  61~90  91~120 121~150 151~180 181~
Time (in days) -after introduction of
secondary antigen into the lung
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Table 6. Changes of Tuberculous
Cavities by Type

Changes of cavites ‘ Nug;lts):; of ‘ %
Mono — > Mono | 12 l 40.0
Mono Multi 6 20.0
Mono—Multi—Mono 3 | 10.0
Multi Multi 0 L0
Multi Mono 5 16.7
Multi—Mono—Multi 4 13.3

‘ 100.0

Mono: Monolocular
Multi : Multilocular

Table 7. Type of Sup- BEoBIT#E,’L

purative Cavities L&A B h,
Types Number of reaze] *ea.i 60 %
CARAR, Tk
Monolocular 10 BT BT b
Multilocular 1 5B BTT
Total 11 5ok, £l
toZERTEFR
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Fig. 6. The Rate of Cavity by the Type of
Surrounding Lesions
(a) Tuberculous cavity (30 dogs)

Infiltrative type
3 Exudative type
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LLITITTIMINN |
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Time (in days) after introduction
of secondary antigen into the lung
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(b) Suppurative cavity (11 dogs)

TTTIIOITNN_]
AN

— R

2 3 4~5 6~7 8~12
Time (in weeks) after introduction
of secondary antigen into the lung

(4R No. 17, No. 20) % X 0kY) ki B & (Gough-
B ) (fFX No. 6, No. 8) k@ (X No
18~19, No. 21~22) =22 L7z,

1) ABRARE XK ERC X 5 HBOKE

ZERERFTH—T 2] CRRKAREDOR IEHEA~E
PADEHT, HATERHMAELEYD, Todbil
RIIF LA E LEEEATUR L, & ZCERIAEED
BNERBR AR DI, [{LE] TREED KO H
UWHHEBEA~BIFA O SBR AR RO ¥ AWM HE A
bhie « i?i“ X 1

SRARAII— 2] Tk oM s C AEA~
¢ﬁﬁkm§ﬁﬁ%ﬁéh.ﬁ§u§<.Wﬁ@&ib
HEBEEME YL, AEERE OBEREHRET,
REASC B MES R YRS B, TEZE] W
BEANCTERIHRIhDA, [RE] X bHREIEL,
TTREB LA DR, P ORAECEEHEIKAE
Y2, ZRENBRTEOE CHREEYET S, A
B & DBERIZPLCTHHTH %,

ZRERMI—T#ZE] (1 No. 17) TIHRBIEHRKT,
WE 2 IEM, HoRAE N ESR T, SRYHEOM
ELWAL, RALOERLHENHTH 5,

ZERMEIMA-TRE] 2 2oRB L & Lick/MER Y
RL, AAERERT, HEeEm» e, FEoRE
Ly BT, AEEKREOERL THDTHB L k5,
MeZe) XX HIML, XL T A, Mgzl



1963412 8

I ) AAEOEECIBE T, HoiRBED MM sl
FhHCIEET, ABEAKE OBERLHEWTH S,

2) HEBENFTR
ZERAERRTII—T 22 ) IR REB ML (& T A
b, KEECEHOFFRE X, KEZMROBH
LHRRIE E AR DR, REFAERTLRE MDY
g RO RE L BHKE VEDLIh D, 15~20H
AT LR MRS X OBRE R FRIRoE L %
BT BAZEM M N 284 e\, RO IREESE
NE OB, 2] TRMXHEOF.LITIZER i
HKRRIGE & B BB VBRIV T, Foillik
BRI S
TRERO—T L) oREEIEL, NEC S K D
HFehEREE U 2 B8 RS X OB X 585
WERE L, FoRB/ R AREEY S B EE
HRRIENERT, Bk E 25 & ZARFHERRIGY
HORBRE~BEREL DY, AU AP BORK
FRtEDMAE DS Hh, MERBEXES L CEREAE
IRBLEHTH D, TtE] oFREFLBIFHERD

Table 8. Comparison between the Stage of Cavitation
and the Histological Findings of Both Cavities
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Qype of disease' f
Stagé?\ Tuberculosis Pulmonary suppuration
cavitation \l
{ - 1 1 -
s Non-specific pneumonia | Non-specific pneumonia
Pre-cavitation |

stage l Caseation

Abscess-formation

MMEZE ] oRAELE HDTHLT,
TR AR AR EER AR
HL, RFRMEOMEL 5/ NEARA

| Specific glanulation tis-
Early stage | suein the cavity wall

| with epithelioid cells
|

Non-specific granulation
tissue of the cavity
with compact mass
of neutrocytes

| The cavity wall is thi-
ck. Necrosis mass ()
Surrounding lesions

(H~4)

Completion stage

The cavity wall is
thin and relatively
cleansed.

Surrounding lesions
(£~+)

| Tendency toward cleans-

| ing of cavity wall
Regression stage | (+~ . .
. Extensive fibrosis. Fib-
rous capsule is thick
and compact

Tendency toward
cleansing of cavity
wall (#)

Fibrous capsule is thin
and coarse

Fig. 7.

Respiratory Change of Intracavitary Pressure

in Tuberculous (21 dogs, ¢mH,0)

(a) Monolocular type (8 dogs)

—3,0-2.0-1.0 | Stage +1.04+2.0 —1.0

(b) Multilocular type (13 dogs)

Stage +1.0 +2.0

__________ o Early stage

B Completion
stage

—

Regression —
stage

= Completion

stage

Regression
stage
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[ Inspiration n
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Fig. 8. Type of Intracavitary in Tuberculous Cavity
(b) Type I (13 dogs)

(a) Type 1 (9 dogs)
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Fig. 10. Intracavitary Carbon Dioxide and
Respiratory Changes of Intracavitary
Pressure in Tuberculous Cavity
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Fig. 9. Respiratory Change of the Composi-
tion of Intracavitary Gas
Comparison by stage of cavitation
in both cavities

Vol. % Type E . Expiration (Inspiratio
i Type 1 E') L o
8 Type O: E. =1
77 U
s & 2mpm??
. Suppurative cavity
HS === (16 dogs)
N
6
g -~ Type O
O gt Type E ’ ype
4 - OO 3OO0 DO
Type I \\\ :
3 Tuberculous cavity
(55 dogs)
Early stage (;toanégletion !:teaggreession

Stage of cavitation

NRWER, BEER, FHEREOBHED
W, H5VIEEZERCS < A bRy, “I
BAE s o h &S oBE AR SR,

3) ZERAF AAROHD : AR AR N, &
27 2356 (PR, RER) L3 ALTEBL
BT, IE—EE (P 80~82Vol %) %R+ DT,
0, fi7: CO, BAp W FharMET U, ZERRY A
MR KB 5 2, Zhbiz oW TREEHRY D
AT B D, = ZTIHRICK BV CO, BTl
2 DBREIBR L1z, T7cbb Fig. 9 114 ol
BEZBBI LT, CO, BEOERBEBIDI 3 D%
“OR”, MERHE X b REMC CO, Bokicd Lok “E
B KIUCHCRIEET T2 00% “IH” k5l
LT, BBEOEHLBRH LD TH2, T Hb D
MMz Tk CO;p Bt MHEZE] X v, 1o RET
Bamdflbdicve Lk, BROARESC X AT
Bl EbbThRVONETH B, chiertLT, [
ZE 1> CO; B3 ZBRD LR A+ 5, X iz



1963412 8

CO; B REMEBOSH 2L LVWHCHELT, £0
FEBLEOEBHY AL L, Fig. 10 pZ L TH B, T
bbb, ZBRERDHE TR EREETIOH 5B1167% T8
EFERL, TR L L LB T 5, chicsL
T, PREEBO o FIREAE & Leinl, ZRfE
NNATI2 68 st b, Mo e, ERAEZE
& CO; BRAEB ETLERERBEYE TS L AA
bhitce

IV 8BLLVICER

HERZR AN AT BEREIT B D DV TRER MR
FEHTIvbR T\ isv e & < XEIRAT - YIBRAS 2\ ik
VEEED, b LBERNIIEND, BcAFHD
BREAREYEELT, L TBRCEL T
Hrbielisve UL, SEROMMO~S 3, UKL
OFCANET BB, BB - BRIE DS 5\ 1R
FEExh, chbEERBRch b, Laid, EiE
IEREEND~M B 5 VCIITERD 0BV EE TS DT,
AR RIS B\ I YIBRIG 2 5 DB TEAET 51T
HEVITLBETCH D, bhbhoBETIOISHL
LERDREEBE N —BEOREY TR oTVHEHE
» %, TTiz Monaldi?®, Kayser®™®, #ELM 5\
REOMIC X DT, ERNELRE S Haapnen® 3
BVREEOER® LHhRS LI Lo, BRAS AR
DT DILH 2 HIFRET) & DBIRAER S h, 5
CHEFEFIZRANREY, ¥ RERRBCHE - A
BEONENHLER LTH MR A B, —F, VERF
ENCIE S OBRELD BH, bz, EEED,
Mario® &pZRGOHERE L L OFo LM%
LTh, bhbhowd BERRLIZGE. Z0F
BRT, HED LY L iRpdE (Image scope) # FuT
TRGOBREAHEYRL, L RFREOBEMBE
HaBER LI, BELIhDLOWBRO—TRE LT, &<
RO & Y RERIC 1 3 ZROMEBERHS
(ViRfes X ORER) 2mBER LT Shbicxt
THREEB L OBAGEBRE Lico FEEMERE LA %
ffio TRZE] & T{eZE] 1k, ARFEHICL ThEhER
Kb HERME RS I OCLBERELE L, BEROER
LHRT, ChOiIAET s VHBETLE B LM
BERN A DI, 3 VEE EOMZERDAERERY
HeeTznl, 2 kUEMAEAR ME2E] TILFH23.3
HTZR@ 1 RME hichl, [EZE] TR EbDTEL
F55.4 BT, LabZEREREOLEZERB/LEL, »o
RO LIERBERA RS, WERCE b E
BNz bhte, coficounTit Tumulty$) oy 5/
B0 TAHNERVBRCEEL, b0 X 5hERD
HED—ONEMIND LD EEX DI, KT, VR
LTz, MEZE] TLEFRERAS VA, L

583

KZER (30 mm Ll L) Tk zofEms e, ER5ERIH
TR DR AE LY HD B, il TiFisrE
BER L SERER L oREBTIA v, 12
] TREIBHOBERZERT, ZoBTIELA
Erel, ToOATHAERIEET S, [#Z] o8
LomHEOBTR, FREEMCHIET S 250
TRORE -3 ERABRRIC ST A ZEROFER E
NBBEENDLBRILZRETHH S5, [EEIDKE
IOHEBRTEREROTIICRAMBICEL, FokEE
E L IfENT AR (“OARKEET) £, el
DFLLREL VA, TOREMALE L LT 5
Lo (“BIIRARE) Lo 2o0HBREN L & Rt
M2 o BARAMAAIRRPEMCHI>TLHNT, &
o LB TFREROBE L 12 A broBH#EY B 5
IrwcBbht, —F, MEEITIREDLD TR ER/MN
EREh, Lot roflicikokz JicEL, 0
Hi HBEHETHE L, HOMEEMI . 1o
AT, ThZhABRERL YIRS Eo
HBBYE L, 0L 5 CHEFMCIEE RS
Mz, FEEESH Cbhbhol 5 “ZERokEE
7)) X LTERYRTH% 2, SoBATHby
EROAE « BE & # AR REB) O BIRE T ©HEs
B Lico THZEL o “OIARAEE” e HipT
RoBWLorSun, ZRZEBREYRL, 1
ZERAT AEAKTE CO, BoEBEOEVLOAS L
2%, “BEIBRARE” T h S Lo BALNE D S
htce TMEZE] o CO, Bz HBHAXE U T M%) X9
B, DOMREERN DI, ZBRFE (2] T
ERAREE S) EoXERL X VRABRRBERL LD
ERIBEBELT, MERTERYELLD LB 1
Bo ML, “EBROEER" 2XbOTHET, i
HZLORPTREEND B, VWhd D “TEROBEE" 1=
DVTL, TTRHESLY e L& 512, ZZRAR
THHAHATHHH, ERBERENES chcp® L,
FRFKLERTE Vv oML TIE, MA®H
BT Barsby 533 e BEEH B A%, HEBII
LWRIFERDOBEAME DAL ST, FOMEREE 4
FERLTV S, BEEORELLZROAE - BEH 5\
B AEROBECOVTYL, ERO#EERIILBAA
D, BIOBAM - BEEAMEROIIE» S L+
CREAETALD0EEZELORD, ThbiXEZRD
AERCBEE L, X HIRTOMELORBBI L KL
FErATHIEELRRTEEL, HETIRFELHETLC
Whe BT &<, AR VRIEER IO oMY
BB ZHBEYEL, »OREAEFCLHYDE
KA RoIcH, BT 5 E s X OREEO A%
B L oBRERE Lo MEZE] T T TIHE LAY
NS FOFERZERIMTZREB LR & ERBROR R



584

A bhtc, 2RIFEMAEAERORRIIFAERL b
FERREMABLEL, ZRIZHLLVH, TRE
BUGES fehid, ThZhERNABRBYETHL 5
Citho Thbd MMEE] TREREL, AECIIEE
BARRRIGY £ L T ABRRIEEZETHH, THE]
TRIBE L UIRBE T PRROEEY E L T 5, EFTR
BomERD VEBRCIZLT LI ERITLVH, TTR
ZOBATY MLzl oEBEE<, ZREERERY &
BT ENEL, LLRABREL EbhoTHLT, B
BNEOBIEHBOM/E L Picve TR U TIREZE]
TRETXWEISETREDEL, » 2 RAE KO RIG
HREB L — B, BRFEMEOHBOERL LD L,
Pienbo o 2 /AR LR, MMNATIE THE]
R OB 7 IR AR B, HEAFIKIZEAERL,
B hiooTRED LR B [EE] TREETHED
2ok L, 82 AU R ERA%ERD X b DIk ie » o
oo Lnd MEZ] DRMEMEFHIIER,HOHT, %<
BFOERADOWEERE L LT THEEAED & & 1t Do
MEE] LRETFBELFESREL, RFRCREICLENR
THELELBFET B, thboZiREES X CRRAHE
BBROERN, 2¥k 5L I ARBEBENERYETS
I T, ThbREFLEROARS X UERBRCEE
HBHVMECEE LA, FEEBENHEBY BET
BT ERTER —F, BROERKE LB DB
FRizhy, ERORBEROER Y, L TEAAMZE
ROBHEHER L LLCEELREAEXE LTS5 0
PARY 2 1S

V & ]

4 R ERANC T#EZE] & TeZ]) 2 Fh UhAER
BL®, FOERMML ) R (&% 8418, Mt
Z2] 820) wWhleoT, VIMBOMBEEYEEHE LT,
CRCHRET B REMEEN T 5O 2, 3 OFRAELTR
2B AERL, & CHEREoERCOVTRE
L, (k@%%%ﬁ*ko

1. ZEROERMEBYLBIC, BERELERLF4
o kBIL S B, Tiobb, M2 CZRARETHN (2
RHURMAEAR 0~20 H), Z=RERTH (21~60H),
SR (61~120 H) 3 X OME/MA (120 HLR) <,
ZROMERRRCHI>TEHBlIc A bh5h, [t
78 | 2 2 REMAEAR X bH> TR L v £l S h,
KERED 4 BoF@x & 50, WITh ERRT, »
DR D HET HEEIE HDTHL -

2. ERAMEROHEBIX, %] Tk, ToKEZ
2B A L e b, FoBkMIMAROR L, WX
PN, FoBEYMATAIRED 2H Sy, LCKRET
GRZEFA~DEEL TRV A, [hE] 12 EHO TR
IO h, hokEw, FoRBECHIMEET

e O EBE F13F
Do Eio MfEZ] oEER—cEL, BEFRLEER
BT, EUACKEEER S\, [{tZE] OB
BE<, DB TRERMI VBN L, ToBEKROEALAE
Vo AR L MERTHOORERN B D b h
o

3. REMEFHOHBZ, i TIXmERE LIk
BEMMmAGEYEL, DWT [EZE] TRERILEIELE
RitxEh L LBRENZFABRTH B, Tl T
IIFRER O EEY M 5 IR RENFARIER T, TR
BT TE2E] ofREa [MEZ] X b EL, » oY
BONENEWTH B, M/IMITIE THE] 3EH#ELD
RENHL, RHTEAT 52 T{EZE] T Dhohis
LR EAENEET B,

4. REABFMEBTE, [&E) REOHRER
BixpRIBlbicohTEAT 52, [RZE] TEacH
SEENLEHH Tl FLERATIR, ERFR
N BE - BEZERR IORABRBEEOZRCE L,
i) TEETELDOERNL bR, ERAY AER
th N, B3 —E T, M%) o CO; B MMk%E] X
DEL, PREETR XORC X 2EFH = 12L&,
BRIBIEE & B EoEBNIEAT52%, [E] TiZZ
DEAEEA L, WERRTHLMCRBEEE FoE
Enabhic,

FHXOEE X, H60@MAXARELRS (HB38)
XU 22 O] A AREHRSHRFR S (FE38) iwRK L,

B g IR B A W oo 7 BT B S S R
L, FEYTCIHED FEE:, REEEE TR
REML, hRAFERECSKOBRY ST, i
BH xS e HE PR BIEH B —Rc @iLH L EY 5,

X [

1) HE : SEIRERE X OMERORELE, BR
ALk, 11:7, BE35. »

2) KE : MZERORBLEEE, HXABK:E 19:2935, M3
35.

3) #E : fiERoREEE—bhbhoERYFLL
T B ZERD—>D BHc>\C—Hl, 19:119,
F7 35.

4) KE : BROKEERE, MisokR (196244),
TRKE, HR37.

5) Hagihara, T. et al : Studies on the Patho-Phy-
siology of Living Cavities., Nihon Univ. J. Med.

3387, 1961.

6) R o ¢ MHZEROD FRABAETTIC BIF 2 BESK 7 HUNC
BRI (I~V#), $57~60 @MAMKLE, B
35~38.

7) #&:BCGHRC X 2FRA REFEFKE RO



1963412 A

2, 3oiEaToWT, BAEEE 19:3068, FE35.
8) HEw: MUBEESROFEARE, & IHEKER
EDERICOWT, # 2 BIAARTRKREFS, W7,

9) Gough, G. et al: Sections of Entire Organs
Mountet on Paper.,
69 : 231, 1947.

10) E%F 4 @ AYIAEA L £ OBEMBFE~DILH, F (B
Fl4, 34:920, AZ33.

11) kM ERERCHE > MREO KB BT 5%,
ERERE (FR) o FEMETEKOBHAE
Eo AL E LT, 5%, 37:695 FE37.

12) RE : fZERoREARCET 2R WRicd &
S ZERRES L CRFTOECOWT, BAKEE
50 : 827, HE 36.

13) iR : fHZEROREERCBIT %k, ZRAF R
HAROBRECBIT K S X CERME, ARS
55, 53 &M TE, WH38.

14) [k : B 7 v ¥ —, E¥EEBE, E32.

15) A : BCG 4 - FEHIC X 51 = IHZER D AR BS
THERMNTR. L vEBehLE LT, BX
B3k, 19: 2818, HE35.

16) V. Hayek, H.: Die menschliche Lunge, Spring-
er, Gottinger, 1951.

17) Comroe, J.H. et al.: The Lung, The Year Book
Publishers, Chicago, 1955.

18) RA w: Mk xos E¥FEE, B28.

19) Mc, Michael, J. : Symposium on Pulmonary Struc-
ture and Funktion, Chuchiel, London, 1962.
20) Cunniugham, D.J.C. et al.: The Regulation of
Human Respiration, Blackwell, Oxford, 1958.

21) Dittmer, D.S. et al. : Handbuch of Respiration,
Saunder, Philaderphia, 1958.

J. Roy. Microscop. Soc.

585

22) Wright, R.A. et al.: Pulmonary Circulation,
Grune & Stration, New York, 1951.

23) Kayser, W.: Uber den Luftdruck im Innern
Tuberkuloser Kavernen., Beit. Klin. TBK., 59:
43, 1940.

24) #4%4  TREOAHEBCET 50K, MEEER
ez, 10:1, BE35.

25) Haapnen, J.:
Tuberculoses Cavities, Amer. Rev. Resp. Dis.,
80:1, 1959.

26) L H : ZROKREERCET 52 ERWHR. b
3 Np ZEuH Lic X A EIRA 7 AEROE(TDW
<, BXE:E, 19:3067, HZ35.

27) B : EROREAE BT AT & Al
ZHRABEICOWT, ARSE 48:13, B34
28) ML : Wi TED XBZHORE (SR HED,

BEDK Hestis, 1: 457, HE31.

29) Mario, A.S.: Tuberkulome der Lungen., Benno
Schwabe & Co., Switzerland, 1956.

30) L%F : fEROREEECET 2% ERRED
P ST T 2 ERWEE, BXAERE 19:
2825, I 35.

31) Tumulty, P.A.:
matic Lupus Erythematosus,
947, 1945.

32) A : MiSREARECBET2HE (B1~3R),
MLEEEE, 4:1281, HE33.

33) Barsby, B.:
chial Tuberkuloses., Livingstone, Lonbon, 1959.

34) Bl : MEROFBSEZ L DBEAVECHETS
Bae, L AR BBEALFOETHHE,
B& A4, 13:57, BR37.

Studies on the gaseous Content

The clinical course of Syste-
JAMA, 156:

Treatment of Cavities and Bron-

Studies on Patho-physiology of Lung Cavity.
Relationship between morphological and path‘o;
physiological changes of lung cavities in experi-
mental tuberculosis and pulmonary suppuration
observed for long period.

As a series of patho-physiological studies on lung
cavity, which have been conducted at the author’s
clinic, the author induced experimental tuberculous
cavity with BCG and experimental suppurative
cavity with staphylococci and streptococci in dog,
and followed up the rediological and pathological
changes of these cavities with special reference to

their patho-physiological changes. The results

were the following.

1. The stage of cavity formation after the intro-
duction of secondary antigen into the lung was
divided into following 4 stages: pre-cavitation
stage, early stage of cavitation, completion stage
and regression stage. In experimental tuberculous
cavity, pre-cavitation stage was within 20 days,
early stage of cavitation between 21 to 60 days,
completion stage between 61 to 120 days and regres-
sion stage over 120 days after the introduction of
secondary antigen. Though regression of lung
cavity was observed in later stage, disappearance

of cavity was hardly noted. In experimental
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pulmonary suppuration, cavity was formed very
early (3 days) after the introduction of secondary
antigen, and the course of cavitation was similar
to that of tuberculous cavity, though the duration
of each stage was shorter in pulmonary suppuration,
and disappearance of cavity was observed finally.

2. The course of tuberculous cavity was divided
into 2 types rediologically. In one type, the size of
cavity reached to maximum in early stage, and in
the other type, the size of cavity was small in
early stage and showed increase later. In the lat-
ter group, giant cavity was formed in many cases.
On the other hand, in pulmonary suppuration, cavity
was formed very early with relativery large size
in early stage, showed rapid regression and finally
disappeared. Generally speaking, tuberculous cavi-
ty was thick-walled, and both monolocular and
multilocular types and the transition of both types
were observed. Positive pressure cavities were
found more frequently in regularly shaped cavities.
Suppurative cavity was, in general, thin-walled,
regular in shape and small in size. Clear difference
was found in the nature of surrounding lesions
between tuberculous and suppurative cavities.

3. Patho-morphological changes of both cavities
were non-specific pneumonia in pre-cavitation stage.
In early stage of cavitation, specific granulation
tissue with caseation and epithelioid cell reaction
was formed in tuberculous cavity, whereas non-
specific granulation tissue consisting mainly of com-
pact mass of neutrocytes was found in suppurative
cavity. In completion stage, wall of tuberculous
cavity was thicker with more necrosis mass than that
of suppurative cavity, and the surrounding lesions
were more marked in tuberculous cavity.In regres-

sion, stage fibrosis of cavity wall and cleansing of

i £3BE FBE

caseous mass were found in tuberculous cavity,
while regression and disappearance were observed
in suppurative cavity.

4. Patho-physiological changes of both cavities
were as follows :

a) Intracavitary pressure: In tuberculous cavi-
ty, respiratory changes of intracavitary pressure
showed decrease in later stage of cavitation, while
in suppurative cavity, it showed little changes with
the course of cavitation.

b)  Intracavitary sound : Types of intracavitary
sound were divided into continuous type (Type II)
and intermittent type (Type I). The former was
found more frequently in tuberculous cavity with
small size, monolocular type, negative intracavitary
pressure and exudative type surrounding lesions.

c) Composition of intracavitary gas: Nitrogen
showed nearly the same level in both cavities in
different stage of cavitation. Carbon dioxide in
tuberculous cavity showed lower level than that in
suppurative cavity, and respiratory changes and
changes in different stage of cavitation were more
marked in tuberculous cavity, which showed de-
crease in later stage of cdvitation, whereas no
such trend was found in suppurative cavity. The
fact indicates that there is maked difference in
patho-physiological chages between both cavities.

5. As mentioned above, radiological changes of
cavity showed close correlation with patho-morpho-
logical and patho-physiological changes of cavity,
and in order to understand the significance of cavi-
ty in living body under dynamic condition, all these
factors must be taken into consideration. The
author would like to emphasize the importance and
necessity of patho-physiological study on lung cavi-

ty.
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No. 1. Tuberculous cavity. (78 days) No. 4. Tuberculous cavity. (8% days)
(Monolocular type) (Cavity puncture for gas collection)

No. 2. Bronchogram of the case No. 5. Tuberculous cavity. (80 days)
shown in No. 1. (Tomogram)

No. 3 Tuberculous cavity. (44 days) No. 6. Autopsied specimen of the case
(Multilocular type) shown in No. 5.
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No. 7. Suppurative cavity. (5 days) No. 10. Same case (79 days)
(Tomogram)

No. 8. Autopsied specimen of the case No. 11. Same case (122 days)
shown in No. 7.

No. 9. Tuberculous cavity. (36 days) No. 12. Same case (162 days)
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No. 13. Suppurative cavity. (5 days) No. 15. Same case (15 days)

No. 14. Same case (8 days) No 16. Same case (54 days)
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No. 17. Tuberculous cavity. (88 days) (Multllocular

type)
The inside of cavity is relatively cleansed and the
wall is thin. Surrounding infiltration is few and

well-defined.
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No. 20. Suppurative cavity (8 days).

(Monolocular

type).
The inside of cavity is cleansed and smooth and

the cavity wall is thin.
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No. 18. Tuberculous cavity (59 days).
The cavity wall (left) is thick and characteristic

of the epithelioid cell rection. Hyperplasia of col-
lagen fibers is observed in the outer layer. (H-E)

No. 19. ’I‘uberculous cav1ty (169 days).

The cavity wall (left) is somewhat cleansed with
marked formation of fibrous sapsule. The line of
demarcation is clear. (H-E)

No. 21. Suppurative cavity (8 days).

The cavity wall is cleansed Infiltration of small
round cells and formation of capillary vessels are
marked in the cavity wall. (H-E)
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No. 22. Suppurative cavity (12 days).

The inside of the cavity, (left) is cleansed. The
cavity wall consisted of a layer of small round
cells and fibrous capsule. (H-E)





