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A PATHOPHYSIOLOGICAL STUDY OF PULMONARY CAVITY*
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Changes of Cavity Form——
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Consecutive changes of cavity form caused by respiratory movement have been experimen-
tally demonstrated and theoretically inferred based on the analysis of intracavernous pressure
curves measured by the technique of our Clinic for the purpose of obtaining an idea on
pathophysiology of pulmonary cavities in the living bodies. The present paper is to report
the results of the author’s clinical study on the above-mentioned problem using radiological
techniques.

Technique : Subjects are 80 tuberculous in-patients with cavities, including male and
female, and their ages ranging from 17 to 78, Observations have been done roentgenologically on
the changes of cavity form, and the phase of breathing is determined by using a respirometer.
Many radiological techniques, such as, serial radiography, routine radiography, tomography
and cinematography, are used.

Results :

1. Respiratory changes of cavity form have been classified into three types : no change
type (31%) showing no morphological changes ; increasing in inspiration phase type (17%)
showing increase in cavity size at inspiration phase ; and increasing in expiration phase type
(52%). Contrary to anticipation, the second type is far less than the others.

2. Relationship with the locality of cavities. Among cavities locating in the upper lung
field, the majority is occupied by the no change type, next the increasing in inspiration
phase type, and the increasing in expiration phase type is least. Among cavities located in
the middle lung field, on the contrary to the above findings, the increasing in expiration
phase type is found most frequently, then the increasing in inspiration phase type, and the
no change type is least.

3. Relationship with the morphology of cavities. No definite relations have been rec-
ognized between the size of cavities and the respiratory changes. Among monolocular cavities,
the increasing in expiration phase type is frequently found.

Observing by the thickness of the cavity wall, nearly all of the thin-walled cavities
(95%) have shown respiratory changes, while most of the thick-walled cavities have shown

no or slight respiratory changes.
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4. Relationship with surrounding lesions. The ratio of cases with the no change type
increases with the intensity of surrounding lesions and the degrees of adhesion. Furthermore,
the respiratory changes are influenced by the organic and functional characteristics of the
drainage bronchi : among some of the increasing in expiration phase type cavities, the contrast
medium flows into the cavities in expiration phase but not inspiration phase.

5. Relationship with the duration of cavities. The increasing in expiration phase type
have been found more frequently among fresh cavities, and as the duration of cavity becomes
longer, the no change type is found more frequently, especially among the cavities with
duration longer than 60 months, the increasing in expiration type is found in only 18%,
while the no change type in 75%.

6. Relationship with the age of patients. Among young patients, the increasing in
expiration phase type was often found (52%), and among middle-aged ones, the ratio becomes
less (44%) while the ratio of the no change type increases (46%), and among older-aged
patients, the ratio of the no change type further increases (71%), which is reverse to that
of young patients.

7. Relationship with prognosis. Among the healed cases the increasing in expiration
phase type is frequently found (53%), and the no change type is few (24%). Among persisting
cavities, the increasing in expiration phase type is few (17%), while the no change type is
found frequently (70%) ; this finding is reverse to that obtained among healed cases.

Conclusion :

1. The 80 cases of tuberculosis with cavities have been observed radiologically from the
view-point of rheology in respect to their changes of cavity form due to respiration.

2. Changes of cavity form caused by respiration have been classified into three types :
the increasing in expiration phase type, the increasing in inspiration phase type and the no
change type.

3. The no change type has been observed oftener among the aged cases, cases with
intense surrounding lesions, and cases with high grade pleural adhesion. The increasing in

expiration phase type has been found more, in general, among the younger cases, cases with

5%

fresh cavities, and cases showing trend of clinical healing.
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Table 1. Subject
Age No. of Sex

subject Male ‘ Female
17~30 25 16 9
31~50 34 26 8
51~78 21 16 5
Total 80 58 ’ 22
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Table 2. Frequency of Respiratory

Changes of Cavity

Respiratory changes \

oficavity Case

Increasing in exp. 34 (52.0%)

Increasing in insp. 21 (17.0%)

No changes 25 (31.0%)
Total | 80(100.0%)

ISR X D REEFFCHE KA R THO DI 5 i o
7o TORIEDWTEIHIZEBD T 2 { TH D,
3. ZEEAMEDOPFRMELT) X RO HENR L OBGR
1) ZZRADOFERL & OB « ZZREROATER I Z L -
e FIEF O 3RV T, MR S RRVELE DY
H %k Table 3 X 5z, EFHEF CIXELEIFIL 62 5l
o 40 f7] (64.5%) T:BYHLI EZx G, D\ THEEE
HR G 62 Girk 15 ) (24.2%), TSREFHEAR G 62 f7)]
7 (11.3%) DIETH %75, T TSR
Fi7s 16 sk 8 f] (50%) THEx G, D\ TRKHE
ARG 16 fich 6 F (37.6%), & ZEHHHIix 16 fih 2
Gl (12.4%) DIAT, =D E T EHEF L4 0B
FERTR LI ZHODHEE X HZZROTMAAIBEER, &<
WCIRALT & 2 A 7o AR TE B & 22RO s B R
MNhDHZ el ENTFTBBEIN S,
Table 3. Relationship between Cavity

Location in Lung and Respiratory
Changes of Cavity

Cavitary No. of Respiratory changes of cavity
location subject ylﬁﬁé:;s;ifé“]“lnﬂ'i:ssﬁgr‘&o change
Upper lung 62 15 7 ‘ 40
field (24.2%)| (11.3%) | (64.5%)
Middle lung 16 8 6 2
field (50.0%) ! (37.6%) | (12.4%)
Lower lung 2 2 0 0
field (100.0%)
Total | 80 25 13 42
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Table 4. Relation between Size of Cavity
and Respiratory Changes of Cavity

Size of | No.of | Respiratory changes of cavity
cavity subject Init;re‘::;:g ‘fﬁ\rtsiizgg |No change
Small 64 20 10 34
(1~5cm) (31.1%) | (15.6%) | (53.1%)
Large 16 4 2 10
(5.1~10cm) (25.0%) | (12.9%) | (62.1%)
Total 80 24 12 44
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Table 7. Relationship between Cavity Wall
and Respiratory Changes of Cavity

and Respiratory Changes of Cavity No. of | Respiratory changes of cavity
Cavity wall biect
Cavity £ No. of | Respiratory changes of cavity subjec Changes . No changes
t . . -
bt e | e | No change Thin 19 17 2
Monolocular | gg 17 7 35 Thick 7 1 6
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Table 8. Relationship between Grade of Pleural
Adhesion and Respiratory Changes of Cavity

Surrounding Lesion and Respiratory
. Pleural No. of Respiratory changes of cavity
Changes of Cavity adhesion  |subject| Tncreasing | IACFeasing iy changes
Cavitd)( No. of! Respiratory changes of cavity in exp. | in insp.
surrounding . T -
Jiesion _eubiect T | g | No change |3 sy | as.8%) | @.0%)
6 0 8 8 1 8
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Table 9. Relationship between Age and
Respiratory Changes of Cavity

e P o o
in exp. | in insp. ges
17~30 | 25 | (55100 | (889 | 0,099
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SI~78 | 21| (4 G0 | a9 | 7199
Total l 80 ’ 30 ‘ 8 ’ 42
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Table 10. Relationship between Duration of
Cavity and Respiratory Changes of Cavity

No. oi' Respiratory changes of cavity

Durc:;t‘izi)tr; of sub,ect I"f,f?f;“g Inxcnrel:ssglz No changes
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Fig. 1. Respiratory Changes of Cavity
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Table 11. Relationship between Prognosis of
Cavity and Respiratory Changes of Cavity
Cavity No. of Respiratory changes of cavity
prognosis  [subject| Ini‘i-nriaxs;i:.ig Inicx:eiissil;l.g No changes
9 4 4
Healed 171 (53.09) | (23.5%) | (23.5%)
. 8 6 33
Persisting | 47 | (17 095y | (12.8%) | (70.2%)
Total 64 17 10 37
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