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STUDIES ON THE PATHOPHYSIOLOGY OF PULMONARY CAVITIES
WITH SPECIAL REFERENCE TO EXPERIMENTAL OBSERVATION
ON THE ORGANIC AND FUNCTIONAL CONNECTION BETWEEN
THE CAVITY AND DRAINING BRONCHUS

Report II. The Functional Relationship between the Cavity and Draining Bronchus

Yoshihisa KINUKAWA

(Received for publication August 11, 1964)

In report I, several informations were obtained on the organic relation between the draining
bronchus and cavity particularly on the mode of their connection. The organic relationship
alone does not suffice to elucidate the real state of the draining bronchus under dynamic con-
ditions in the living body, but a functional investigation will be necessary. In this report
functional characters of the draining bronchus were studied upon experimental dog cavities
and clinical (tuberculosis and suppuration) cavities, based on the organic characters of the
draining bronchus, with the following results.

1) By means of the method of cavernous graphy by the direct puncture of a cavity through
the skin, the excretion of a contrast medium from the cavity into the draining bronchus was
classified into 3 types experimentally by use of a model and functionally. TypelI (rapid excretion
type) was characterized by the fact that introduction of a small amount of a contrast medium
into a cavity produced excretion of the medium into the draining bronchus at once; in type II
(delayed excretion type), a contrast medium introduced was excreted only when its amount
was increased and coughing was accompanied ; in type III (difficult excretion type), even when
a contrast medium was introduced in such a large amount as caused an in erease of the volume
of cavity or when coughing was accompanied, no excretion was found. Such an excretion of
cavity contents was regarded as one of the functions of the draining bronchus, which was
strongly influenced by respiratory movement and especially by such an abnormal respiration as
coughing. The draining bronchus showed evidence of a markedly opened bronchus in coughing
under fluoroscopy when resin containing a contrast medium was directly introduced into the
cavity. On the contrary, the draining bronchus showed stenosis in the resin cast specimen,
and cleary exhibited isolation from the cavity in some cases. This fact also showed that the
functional behavior of the draining bronchus has an important effect upon the passage of the

cavity. Speaking of the excretion types of cavity contents, the rapid excretion type was most

* From The Hagiwara Department of Internal Medicine, Nihon University School of Medicine,
Tokyo, Japan.
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frequent (46%) in the fresh cavity, and as the cavity became older, this type dropped to 22%
in frequency. The delayed (44%) and difficult types (33%) showed an increase. The excretion
types were thus closely related to the course of cavitation.

2) Respiratory changes in intracavernous gas composition had a close relation to the
draining bronchus and also to the excretion types of cavity contents. Whereas the rapid
excretion type (87.5%) occurred most frequently in the intracavernous gas composition change
group, the delayed (57.1%) and difficult types (35.7%) were frequently observed in the non-
change group. Thus it was found that the rapid type was closely related to the change group
and that passage of air between the cavity and draining bronchus was also good in this type.
A comparison of respiratory changes in intracavernous gas composition with resin cast specimens:
disclosed that in the change group the number of draining bronchi was small (1.7) and the
type of connection was of the simple type (type a, 71%), whereas in the non-change group
the number was great (3.2) and the type was of complicated one Thus a clear difference was
found in the forms of draining bronchi between the change and non-change groups. Respiratory
changes in intracavernous gas composition and the excretion types of cavity contents were:
greatly influenced by the characters of lesions surrounding a cavity. The exudative cavity
showed the rapid excretion type and respiratory changes in intracavernous gas composition.
In contrast, the caseous type showed delayed and difficult excretion types and occurred frequently

in the non-change group. No such clearcut relationship as found in the experimental tuberculosis
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cavity was demonstrated in the clinical tuberculosis cavity.

Almost the same number of

subjects in the change and non-change groups was observed in the cases which possessed the

function of excreting cavity contents.

culosis cavity could be noted.

No such clear relation as in the experimental tuber-

3) Observation by cavernoscopy of the dynamic conditions of the opening of the draining

bronchus in the living body revealed that in many instances a marked opening and closing

movement of the bronchus took place due to the respiratory movement.

It is presumed that

the former movement might play an important role in the prognosis of a cavity.

4) In the experimental suppurative cavity, many cases showed the delayed excretion type

and non-change in intracavernous gas composition.

There was a clear difference not only in

the organic but also in the functional behavior of the draining bronchus.
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Table 1. Method of Cavernous Graphy
and X-Ray Cinema
Method Apparatus, Condition, etc.
1. Contrast . . .
media Qlly Dionosil (2~12ml)

Under a fluoroscope, X-ray pic-

2 N]I)it;}c%c_l of ture of excreting into draining

graphy bronchus from cavity was observc’;d

Method of by injecting 2ml of contrast media

directly into cavity and further

increasing intracavernous contrast
media.

observa-
tion

(a) Imageamplifier :

) Toshiba. Co. Type 706
Philips. Co. Type 37

3. Directpho- () Camera :

Ctiglgeﬁgh Bolex H 16 type
photo- ‘( c¢) Film:
graph 16 mm, 35mm X-ray film

(d) Voltage : 70~60 kV
Flow of electricity :
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Relationship between Characters of Cavities.and

Excretion Types of Intracavernous Content

(22 dogs)
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Table 3.
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Comparison between the Experimental Tuberculosis and Suppurative Cavities

Relation between the type of intracavernous content-excretion and

respiratory changes in intracavernous gas composition (27 dogs)
. Type of intracavernous content-excretion %‘f‘z}:égo{z
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Difficult type (“III type”) (=)

IEFEL WA L, Z2RRNEZE & ZZRRY A RS B
OB EEBEREYET 5 & & BEE LI, L
L M#R) oBEBRFAREREC S L VBt y
L, K2oZ L, ARABRE 25558 CHBHE
Licdt, BHE I AANE OB RBIERE T, 2
TAPRY AMRZELEE, BRER X OBERANSEL, oh
TR LT, REEZHE TR s X O RER, It
B, BRERRGER X PSR ERAAZED b, B{H
MR FRE L R EERZE L, chhbb R
MR E TSR] DB L IAREERAIOBIRE2 B T5 2
M3 R LT

3. ZERBNT X AEIE

ZefigEw BVAEER T ORARNER X O THFE] o
ZERBRCHZE L 2, X No. 13 1320 1R T
ZHRNBALEE T, NREREZIHEYT 2 TRB T
EEE OBIfRB S CIMEOREN L BEIh D, A
AEYEADHRCELS L, [FE] B O RE,
& IR PE 5 BRERER R Y AR Bh, ¥bRRIh®
ZIRGLE CTHEHE L 2 ThDBFTRO—EL 1]
BEATHERBCBEESh, BRRCEETS [#
K] A, BIRAREZBERTHREL 2L RS, 2
WG R E b X< —HL, EREFOEILE X OERED
BTIHRZERE XS5 RERRD 2 LAM bR,
4. FBE [Mb72 | 3 X OERRZER & o Hil

1) SEBRMMbzE] & ol : [FHX] OB cHER ML

Table 4.
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Table 5.

Relationship between the Morphological and Functional Draining Bronchi
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(22 dogs)

Static findings

Dynamic findings

Estimated findings
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Comparison between the Experimental Tuberculous and
Suppurative Cavities in Relation to Differences between the
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