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i FOREWORD

economy of both time and expense, additional studies should be
avoided. Extensive intrathoracic surgery can be carried out with
greater safety if an interval of several days or a few weeks is allowed
to elapse between the time of the installation of the oil and the
operation. It 1s of advantage to wait until most of the oil is eliminated
from the lungs, especially if there has been extensive alveolar filling.
If possible, all information that bronchography can provide should be
obtained at the first examination.

Professor Di Rienzo’s book, based on wide clinical experfence, fills
the need for a comprehensive treatise on bronchography. The anat-
omy of the Lroncho-pulmonary segments is clearly reviewed. The
importance of familiarity with all the components of the tracheo-
bronchial tree is stressed. An entire chapter is devoted to the tech-
nique of installation and of fluoroscopic and spot photographic pro-
cedures. Numerous fine reproductions of bronchograms are shown,
and the completeness of bronchial fillings, their clearness of outline,
and the absence of overlapping and obscuring shadows all attest to
the perfection of the technique. Separate chapters deal with the use of
bronchography in chronic diseases of the lung, and the diagnostic
value of clear contrast visualization of the bronchial pattern in each
instance is repeatedly demonstrated. The work of Professor Di Rienzo
will serve as a gude to medrcal students who ntend to utilize bron-
chography in diagnosis and to physicians who wish to improve upon
the technique and interpretation of their bronchographic studies,

Ricrarp H. Oversovr, M.D.

Boston, Massachusetts
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CHAPTER I

Embryology of the Respiratory Tract

Notwithstanding the great amount of vestigation of this subject,
many of its aspects are still obseure. Therefore, in presenting our
schematic concept of the evolution of the respiratory tract, we shall
confine our observations to established facts.

According to Policard, the embryonic evolution of the lung is
divided into three periods, the first extending from the primitive state
fo the fifth month of intrauterine hfe; the second, extending through
the sixth month of intrauterine lhfe; and the third, from the sixth
month of intrauterine life until birth.

First Period. A bud appears on the ventral surface of the ento-
dermic intestine in the region of the pharynx when the embryo is

pai 4

‘% 2 v J ke
3 , 4

d 38

C

FIa 1 Furst stages of human breathing apparatus, accord-
g fo Grosser, Ileiss, and Arey A and T3, frontal and lateral
View In 3 28 day embryo, C, frontal view i a 32 day old
embryo 1 and 4, trachea, 2, Jung bud, 3 and 6, e<ophagus

only 4.5 mm, long. The first outlines of the air ducts develop from
'h’f‘ bud (Fig; 1), Numerous branching entodermie tubes sprout from
this evagination. They grow between layers of connective tissue,
fesulting in division into branches.

This whole outhine is surrounded by a mesenchymal mass that
onigmates from the mesodermic layer in the embryo; its ultimate use
%l be to provide the lung with all the parts except 1ts eprthelial and
serous covering, the pleura, which is merely the visceral sheet of
the mesoderm (Fig. 2).
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In brief, during this period, there is a non-differentiated mesen-
chymal mass with a few capillaries surrounding enfodermic tubes
that grow outward and are arranged in layers on the inside, that is,
a glandular outline.

and 12, left infenor lobe

A 5mm embryo 30 days old
B 7mm embiyo 35 days old
c 85 mm embryo 40 days old
D. 135 mm embryo 45 days old

During this period, the tubes are lined by cuboidal epithelium and
the lung is incapable of breathing, .

Second Period. Although this period is the result 'of chunge:: thﬁ:
begin 1n the fifth, and even the fourth month, we confx{ier ‘Eh?’t te(rluon
through the sixth month of intrauterine life. TP;xs c?px?mn is bas
the fact that at this point the picture becomes typical. i

The bronchus and terminal bronchioles, the respiratory brﬁ:ch(u;);:
and the alveoli have become differentiated. In fact, the \\nr :; b
future bronchus derive their eartilage, muscles and fibres fro
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mesenchyma which, as we have seen, surrounds the entodermic out~
fne. The epithelium becomes elevated and the definite character of
the branches is apparent.

It may be said that the organization of the bronehus follows a
characteristic transformation of the mesenchyma surrounding the
epithelial tubes. It contains many capillaries {branches of the pul-
monary artery), some of which project into the lumen of the bron-
chioles at this level, the cuboidal epithelium d and falls off
{Policard’s desquamation), beeause the cells become filled with fat
droplets. The process of bronehial liming must not be confused with
the true phagoeytoss that occurs in the mesenchyma surrounding
the tubes.

The ph of b hial hining d 100 should not be
cansidered as a stmultaneous but 83 a progressive action in the lung

In bref, the lung appears to be a gland with its glandular ducts
{future air eavities) separated by mesenchyma rich 1n blood vessels
1t is Dubreal's canahicular state.

‘There are no alveali at this stage, but the lung 1s ready to function,
making hematosis at the respiratory bronchioles and alveolar ducts
possible, thanks to the growth of the capillanies,

Third Period. This stage initiates the formation of the alveoli.
When and how are they formed?

It is difficult to determine just when their formation begins, We
have already scen that they have not yet appeared in the ixth
month according to the data available. We shalt not go into the con-
stderation of the numerous opinions given, as the problem is not
withn the scope of our purpose. We shall only give the generally
accepted opinions.

It is a question whether as a consequence of desquamation, minute
points of resistance are formed, through which the amniotic flud
passes into the mesenchyma to form the exacerbations where the
alveol: are onginated.

Rose is mehined to beleve that the formation of the alveolt 13 nat,
as was formerly believed, the result of displacement of preexwting
formations at the beginning of breathing, but rather the result of the
production of cavities m the mesenchyma, due to the penetration of
the amniatic fluid mto the mesenchyma during fetal life, The rudi-
mentary respiratory movements enlarge these cavities by nereasing
the tension within the fluid at each expiration.
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According to this theory, at the moment of birth, the bronchioles
and air cells are already formed, and the only phenomenon of impor-
tance would be the substitution of amniotic fluid by air by an unknown
mechanism

The consequence of the formation of the alveoli 13 the formation
and orientation of collagenous and elastic fibres. We say “as a conse-
quence of alveolar formation” because this implies the beginning of
the respiratory function.

To summarize—At the full term, the lung is formed; the bronchial
epithelium has already changed 1ts appearance (as we have seen at
the sixth or seventh month); and the awr cclls may not be considered
a product of breathing, but as existing before breathing takes place.

The lung 15 not evolved from a purely entodermic outline, with
bulgings (future alveolt), spread out through the influence of the arr,
but is evolved from outlines: the entoderm (future air cavities) and
the mesenchyma {future alveoli).
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CHAPTER II

Bronchial Histology

We do not pretend to write a complete and detailed chapter on
bronchial histology. We wish only to summarize all the anatomical
knowledge that the radiologist should bear 1n mnd.

In this chapter we shall follow along the Lines of classic works re-
ferring to large broncht, and eoncernming small bronehi and lung acim
we shall be guided by the opimons of Policard and Miller !

Classification of Bronchi

Many histologie classifications of the bronchi have been made, but
the one that has been found most useful 1» undoubtedly that of J.
Renaut, as follows:

L Bronchi. characterized by a diameter of more than 1.5 mm We
may classify them as* large bronchr (alvo distrtbution bronchi)
and small bronchi (or interlobular).

II  Bronchioles their cahibre 1s less than 1 5 mm We may still eon-
sider as bronchioles the following
a) Bronchtoles proper termed about 1 mm 1 diameter,
b) Termunal bronchioles, of 0.5 mm. calibre.
¢) Respiratory bronchioles and alvcolar ducts.
We must explain that this clasfication 1s based not only on the
diameter of the bronch, but also upon the histologie differences they
present when they have aequired that diameter.

Histologic € itution of the B L

The constituents of the bronchus wall may be divided mto two
groups.

1) Interior. the mucosa, consisting of epithelium, elastic con-
nechive Lissue cortum and a muscular layer.
2). Exteror. A fibrous sheath or peribronchus that fuses with the
A Polieard Le Poumon Masson et Cie Paris, 1935 W & Miller The Lung Charles C
Thomas Second Edition, 1910

7
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perindventitia of the satellite blood vessels and contains, in the
b]ron;hi of a certain calibre, cartilage and a gland called the l.’\ronchlls
glan

The bronchus wall, therefore,
the individual type.

We shall begin with the large bronehi and end with the alveoli, and
explain their differences.

1. Bronchi (more than 1.5 mm. in diameter).—The mucosa of the
large bronchi consists of epithelium
and dermis. The epithelium, like
that of the rest of the breathing ap-
paratus (up to the nasal eavities),
15 of the eylindrieal type.

These epithelial cells belong to
the common type of ciliated cells. In
the opinion of some authors, their
disposition is multi-stratified; while
others maintain that such a multi-
stratification is only apparent de-
pending upon the height at which
the nucleus is situated.

Furthermore, goblet cells are found
{autonomous glands or simple cylin~
drical derived cells) in different
stages of secretion.

presents peculiarities according to

Fig 3 Transverse scction of a large

bronchus {Bohm and Davidoff); 1, ciliated
cylindrical epithelum, with basal mem-
brane; 2, elastic fibers cut transversely,
3, glands, 4, membrana propria; 5, earti-
lage rings, G, pentracheal connective
tissue

On the borderline of the dermis
we find the basal cells that originate
those which are to replace the des-
quamated cylindrical cells. Mitotic
figures are frequent in them.

The whole of the epithelial lining is supported by a layer called the

basal layer.

The dermis extends to the muscular layer (Fig. 3).
The corium is a fibrous connective tissue, having numerous blood

vessels and histiocyte cells; although, undoubtedly, its characteristic
element is elastic t1ssue. This tissue is found next to the basal Iayer_',
forming a very dense network that Letulle has called "fnlerwr elastic
lumtant.” Fibres leave this limiting elastic layer, piercing the whole
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of the corium, sheathing the muscular, cartitage and glandular forma-
{ions, and ending 1 the penbronchus, where they form the external
clastic boundary Therefore, the elastic formations of the corium and
the peribronehial layer should be considered as one and the same
thing (Fig 4).

There remains the muscular layer of the mueosa (according to the
division we have made of the
bronelnal wall). This Iayer
belongs to the non-striafed
type of muscle, and in the
bronehn {of more than 1.5
mm. diameter) 1t has a ercu-
lar dispouttion outside the
cortum,

Peribronchial Sheaths.—
This layer 13 of particular mn-
portance m the bronchus of
1.5 mm. dismeter where it
reaches its maximum develap-
‘ment. TFic 4 Perpendicular zection  of  human

. trachral mucosa (acrording to Tourpeux), 1,

In general thiz layer 18 eptbelsl cells, 2, vibrating eia, 3, mucous
composed of. mermbrane, 4, (oriIn mMucoss

1), A system of fibres
which appear as collagenous bundles or coneentric lamellae parallel to
the axis of the bronchus. This disposition of tamella 1s of great ;mpor-
tance, as they form ch 1s for tymphatic lat They also play
8 very umportant mechanical role, holdmg the broncht and vessels
together at the same time permitting independent movement.

2)  Elastic formalions that, as we have seen, are part and pareel
of the mucosa. In the penibronchus these formations reach a develop-
ment not observed 1n the dermis.

3). Glands. The bronchial cartilage lodged 1n the penbronchial
sheaths is of the hyatine type, and in the type of branchus we are
eonsilering is ring shaped and sheathed by the elastic fibres of
the corium,

Small or Interlobular Bronchi—The difference between thee and
the latge bronehs 15 very shight and 15 related mainly to thewr pen-
bronehial sheath, which s thinner, having ity greatest thickness on
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the side of the blood vessels. The cartilage is no Jonger ring shaped
but assumes a cireular form. The glands become more rudimentary
(F1g. 5). The other coats are thinner.

II.  Bronchioles (of @ less diameler than 1.5 mm.)

a) Bronchioles proper (1 mm.).—In this type the cylindrical
epithelium of the mucosa still contains goblet celis; the corium
mucosa becomes thinner and
loses its clastic layer, or internal
boundary. The musculature ac-
quires great sirength and at this
point reaches its greatest de-
velopment. Its horizonta fibres
are joined by oblique fibres that
assure perfect continuity.

The complete absence of car-
tilage is clearly cvident in the
peribronchial sheaths, The elas-
tic fibres that have grouped
themselves around the musele
projecting upen those sheaths
form an external boundary that

T 7 Mermecess anovinn of o honehiole  diminishes in importance as the

bronchus dumimshes in diam-
efer.
The glands are lacking in gen-
8, cartilage eral and the entire pcri{bron-
chial layer has become thinner,

b) The terminal bronchioles, which are the continu.aﬁon of the
bronchuoles proper, are of similar construction, this be{ns .the last
segment to show, as a whole, the typical bronchial conshh'ltlan.

And so we come to the Jast bronchial segment, resulting in general
from the dichotomous branching of the terminal bronchiole and the

respiratory bronchiole. L eys
¢} The respiratory bronchioles belong to the mesenchymal sys-

tem of the lung. Their diameter is Inrger than thnc.qf the tcrmir;al
bronchioles. Their epithelium is still eylindrical, cxha_ted, but tllf\e
goblet cells have di 1 The lar system » althoug!

dimmished. .
After the first division of this bronchiole, which we may call &
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first order bronchiole, we pass to a secand order bronchiole characterized
mainly by 1ts lower and non-ciltated epithelium. Furthermore this
epithelium 15 present only on the side on which the pulmonary artery
is situated. On the opposite side we see alveoli opening out.

After a further division we come to the therd order bronchioles where
we find the alveoli completely formed and only a thin layer of cuboidal
epithelium remaining.

Two points remain to be explained. the muscular layer, and the
connective tissue. We may ask: “How does the lung grow? Is it by
enlargement of preexisting cavities or are new ones formed? Or do
hoth processes take place?” Let us see. At the time that these new
alveoli are formed in connective tissue as under the pleura or in the
interalveolar layers according to Rose, the alveolar duets and the
preexisting thin-walled alveolt little by little take on the appearance
of respiratory bronehioles due to the proliferation of connective tissue
and pon-strrated muscle, or rather, to a mesenchymal growth, from
which euboidal epithelium later extends

Hence we may deduce that the respiratory bronchioles are transi-
tional stages between the primitive alveolar duct and the terminal
bronchiole, This explains why the alveol that open into the-e respira-
tory bronchtoles are smaller than the others and why 1 an aged per-
son, the respiratory bronchuoles have disappeared almost completely.
In short, the formation of alveolt has been delayed, hut not the
formation of bronchioles,

With this fact 1n mind, we may ask whether it 1s correct to call thas
stage “alveolization.” Policard ealls it ““bronchiohization,” and we
behieve that, based on the explanation of the facts, 1t 1s the most
exact term

Alveolar ducts* Beyond the respiratory bronchioles (which are
bronchioles on account of their rudimentary epithelium), are the
alveolar ducts. These ducts have, as a fundamental characterrstic,
complete “alveolization,” and have no walls in the striet semse of
the word

In a lung section we find lung parenchyma fillng the spaces left
by the bronchovascular tracings All this is a confused mixture of
respiratory bronchioles and alveolar ducts,

To get an exact idea of this parenchyma we have deliberately left
the description of the connective tissue and the formation of muscles
and bronchioles until this point beeause we have observed i the
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respiratory bronchioles a fenestrated non-striated museular layer and
an adventitia that contains collagenous and elastic elements.

The museular Jayer (Fig. 6), in the bronchioles forms a sphincter
for the alveoli just as do the lastic and callagenous fibves. The latter
constitute what old authors used to call cervical fibres.

Al this, on passing mto the alveolar duct, which as we already
mentioned has no proper wall, forms that very typical zone called the

§

— W,
Muscular layes n the bron huoles—Taken from .
fle.6. Iu}ﬂ:‘\‘lﬁ]’c:ﬂgm Litng, Charles C Thomas
asize, ar¢
alveolar mouth The elastic fibres, that, as we shou%;ll en‘x?t‘\x'\::.:;‘ -
fewer 1n the pertbronchial sheath, are responsible (;w erln P»cd“c{5 od)
for the tracungs that show the course of the alveola
respiratory bronchioles.
In a word, we find in th
collagenous fibres,

e lung parenchyma muscular, elashie, and
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Alveoli

Letulle gives the followmg defimtion for the alveolus. #It is the
specific and irreductble element of the lung consisting in a balloon-
like bubble, more or less spherical, which opens into the air duct ™
We give this definitron on account of its clearness, yet 1t must not be
taken hiterally, as the form of the alveolus is polyhedral Therefore, in
a section, the alveolus (if the lung is in its normal conditton) presents
a polygonal contour, not a circular one.

The diameter of these alveol varies from 0 100 mm. te 0,150 mm.,
corresponding to those opening mto the respiratory bronchiole (these
are the smallest as we previously stated) and to 0 500 mm. 1 those
into which the alveolar ducts open. It is very difficult to give an
exact figure for the number of alveoli. Policard says there are from
three to four hundred million covermng a tota] surface of 50 square
metres of the lung surface.

The alveolar wall is formed by s membrane in which we can dis-
tinguish fibrous networks posed of elastie, coll , and
reticuline fibres (which can be recognized by their chemical and
physiologieal behavior),

Thc membrana proprm of the alveolar wall alnays assumes a

morpho} a It seems to us to be funda-
menhlly formed by conneclive tissue. But we have said that it is
homogeneous; the fact is, we observe neither pools nror Iymphatic
vessels fa it

Policard compares the alveolar cavitics to connective tissue pools
(the walls of which are constituted by these membranes), but full
of mir, Nevertheless, these membranes do not present the character-
13ties of collagen; they do not expand with the addition of acids nor
do they jell when heated; they resemble rather reticular fibres. It
would seem that between the membranes and intercaptlary fibres
there are no precise hmits, but that there are transttions,

Elastic fibres, These are found where the alveoli open out, together
with elastre and muscutar fibres; but these fibres really belong to the
peribronchial membrane and not to the alveolar system proper.

In the alveolar walls we observe fine and not very abundant elastic
fibres In thys connection it 15 convenient to refer to Orsos, who dif-
ferentiates respiratory fibres (forming part of the alveolar wall) from
curculatory fibres (their disposition is in & peri or intereapillary
network).
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Among the respiratory fibres we find some that radiate over one or
several alvcoh: reaching a great distance and forming long elastic
.tr:ucctorics within the parenchyma. These trajectories, considered
in the whole lung, form real supporhive lines that indicale the direction
1n which more or less strong traction 1s exerted.

Collagenous fibres. Their existence has been denied by Von Eber.
In reality they are not very abundant.

Reticuline fibres. These are very abundant in the Jung (where they
seem to play a supporting role). They are found surrounding the
capillaries and in the alveolar wall itself.

The network of precollagenous fibres surrounding the capillaries i+
arranged in ¢wo layers. The first is formed by fine, ring shaped fibres
1ust outside the capillaries and the second by stronger fibres separated
from the capullaries by a space in which the vessel may be subjected
to variations in volume and direction, Finally, this sccond layer
forms a sort of reticular adventitin to the capillary, within which there
are some fan-shaped fibres that join those of the alveolar wall.

In general the fibres proper of the elastic wall accompany the elastic
and collagenous fibres,

Alveolar limng. The alveolar lining has long been considered as
consisting of cpithelium in which we find non-nucleated plates ex-
tending hetween the cells.

In 1926, Policard clearly demonstrated that such non-nucleated
plates do not exist. X

It may therefore be accepted that the alveolus has a discontmufaus
lining and that the cells are always situated between the capillaries.

These cells are elassically considered as epithelial; nevertheless
several facts are in opposttion to this opinion.

These facts are: . .

First, the alveolar lining adapts itself to ail the al'vcolm' irregulati-
ties, and its cells give off pscudopods; for this reason it cannot be com-
pared to the epithelium, as the most differential bronehial cells are
cuboidal and i general present a more rapid appearance

Second, these cells absorb the vital dyes injected into the blood and
there 15 a, flocculation of the clectronegative cD“Didi.'Thls is one of
the surest methods for recognizmg the histiocytes, as it never oceurs
m the bronchial epithelinm.

Third, phagoeytic properties are

peeuliar to alveolar cells. These
processes are best observed in intra-alveolar cells that are

closely
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related to lining cells. The origin of these cells may be either the
blood or the alveolar lining. It was thought that their origin could be
found in the blood, as mitotic figures are rarely found in the liming.
What really happens is that there is a diapedistis of elements that,
after several transformations, constitute these intra-alveolar mono-
eytes

Westhues has an interesting experiment consisting of the injection
of India ink into a lung afler its perfusion. A part is then fixed and
another 15 kept half an hour 1n the oven with 1sotome serum. At the
end of the experiment it was found that in the first portion there was
no phagocytosis, but i the other portion the alveoli enclosed cells
filled with India mk. As there 1 no blood supply, alveolar cell multi-
phication 1s to be considered

As may be scen, these cells appear to have a two-fold origin, one
being the division of the alveolar cclls, and the other, elements thus
formed, exogenous phagocytic particles, as carbon, bactera, fat
bubbles injected nto the trachea, ipiodol, and so on

Fourth, metabolic actirsly The alveolar cells take part in the
metabolism of certamn substances ltke fats, even when in their normal
state, these cells may alo play a role in the metabolism of cholesterol,
of sugar, amino acids and polypeptides.

From thesc obscrvations we conclude that the lung may be con-
sidered as 2 of the reliculoendothelial system.
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CHAPTER II1

Anatomy of the Bronchus

The distribution and anatomical position of the bronchial branches
have been well explained by means of sections, dissections and casts.
The t 1 and radiol mvestigations carried on for
the purpose have nevertheless not been suffictently complete to per-
mit a clasmfication of the bronchial branches that would be aceeptable
to the medieal professton in general

Anatomusts classify the bronchtal trunks according to the directron
of their branches and their relation to the pulmonary artery, the radi-
ologsts, according to their relation of these trunks to their ineisural
plazes, and the surgeon according to surgical possibilities, We believe,
notwithstanding opinions of the anatomists to the contrary, that the
surgeon’s criteria should take first place.

Without going into a discussion of these various opinions, we pro-
pose to consider bronchal architecture from the anatomical and surgi-
eal point of view, in the cast, and afterwards from the radiologieal and
surgical point of view by means of bronchography.

Bronchial Casts

In our opimion, bronchial architecture should not be studied in the
cadaver and certamly not 1n a body that became rigd 1n dorsal or
ventral decubttus For various reazons observations obtamed in casts
of the cadaver do not agree with those found 1 the living body.

First, 1t is necessary to know the cause of death, for an extra-
bronchial factor may have deformed the bronchual architecture, giv-
ng us pathologic configurations that may be mistaken for normal
For mstance, in cases of death from heart failure, the bronchial fork
opens up, the left main inferior bronchus becomes arched and the
night and left ventral branches rotate outward. The reverse 1s true in
death from lung fibrosis, 1n which ease the lung fork closes and the
branches fold in,

The positwn 1 which the body becomes ngid is important because
the bronchial branches present deformities accordingly. It is com-
mon to note i classical anatomical works and drawings of the

17



18 RADIOLOGIC EXPLORATION OF THE BRONCHUS

bronehi, that the medium sized and fine branchings appear to forn
an arch that bends backwards. Ths is nothing more than a eadaveri
deformity and is not found in patients explored with contrast media

Bronchial casts express only the canalicular aspect of the cadaveri
bronchus, and although this may be really useful in beginning the
study of bronchial architecture, it is insufficient for a detailed study
of the bronchi,

The enly procedure that can give us complete information regard-
mg the morphology, architecture and dynamism of the bronchus, is
bronchography in the living person. This information cannot be
questioned, for the architecture is true and the dynamism eomplete.
A reeord of the various filling stages is possible by using a technique
that 15 witheut complieations, and radioscopy provides complimentary
informatron.

We have made bronchograms from the cadaver; we have x-rayed
bronchial casts obtained with opaque pastes, and after these casts
have been extracted after macerating the lung, we have photographed
them These procedures served only to convince us that efforts to
reach the depth of bronchial knowledge must be directed toward the
practice of bronchography as the only means of progress.

TFor this reason we shall briefly report the information provided by
the bronchial casts, and report in detail our findings based on bronchog-
raphy in living patients. N

We shall first point out the distribution and situation of the various
branches and sub-branches of the main bronchus of each lung.

Front View of the Complete Bronchial Cast

The bronchial tree cast, obtained in the cadaver with medilfrr;
penetration of the injected paste, shows us the aspect of the broz}c}uﬁ
Tumen, which is useful for s knowledge of the nitmber and approtimate
situatron of the bronchial ramifications as we have stated pre.uou;ll)",
these findings should not be taken completely for granted, for in ad 1\;
tion to tissue retraction, deformities in the course of the b}ronch i
oceur in the cadaver that do not cxist to the same degree in the

hiving body. N
l"’;;‘(;e cas:vxs useful for a general knowledge of thc.e q‘strxbutxon.of (l;s
bronchial branches, and this implies a stereoscopic mtcrpr?tan‘t:x}\.i o
is as useful as seeing 2 cast of the st.omnch‘ of the md;‘tel;hic;x D
roughly indicates its relation to the neighboring organs, bu
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very different from findings obtained in radiolome examination
of patients.

Figure 7 represents the front view of a bronchal cast from a
cadaver that acquired rigidity in dorsal decubntus The cause of
death was myocarditis, and the patient died in asystoha, the ex-
pansion of the heart caused the displacement of the trunk of the
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Tta 7 Tront view of a bronclual east {patient died i asv<falin) (This cast was taken
by Ouvaldo Suarez in the Cordoba Institute of Anatomy directed by Professor H Fracassi )

lower left lobe and the outward rotation of the branches surrounding
the heart.

We behieve that the penetration of the paste <hould not go farther
than the beginning of the sub-branches, for they are the only ones
that keep the same position. The finer branchings present eonsider-
able diffienlty, for the Lronchial tree varies greatly 1n its form and
distnibution

In the Lronchial east seen from the front (Fig 7), the branches
directed outward are very clearly shown as are those that are directed
downward and upward but the real size of those that are divected
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forward or backward is not made evident. However, we are con-
cerned here only with a brief study of bronchial projection, for we shall
consider it in detail when we study the bronchographic picture. Let
us begin with bronchial segmentation, lobe by lobe,

Right Lung

a) Superior lobe.—Two to three centimeters from 1ts origin, the
primitive right bronchus originates the trunk or superior lobe bron-
chus, having a general outward direction. Immediately (at a distance
of 14 em., more or Jess), this trunk originates three branches which we
shall call, on account of their direction, anterior, apical and azillary,

These branches originate others that are interesting to know, for
this knowledge will help us to locate broncho-pulmonary pathologic
processes with greater precision.

The anferior branch, in turn, subdivides into two branches; one tn-
ternal and the other external, bath on a very similar plane The apical
branch origtnates an anferior and a posterior branch. The azillary
branch (improperly ealled posterior, for it has not this direcﬁfm)
originates a posterior ascending branch and the ardllary branch which
follows the general dircction of the main trunk of the upper lobe. X

b) Middle lobe.—The main bronchus of the middle lobe arises
from a trunk common to this lobe and the lower one. After n course
of about 1 to 114 cm, the main trunk of the middie lobe, directed
forward, outward, and downward, divides into two large brfmche?:
the upper anterior and the lower postertor. These b'ranches, in their
turh, give rise to others that go forward, following the superior
incisural plane, and backward and outward seeking the large mc1's[t{1‘§;1.

¢) Inferior lobe.—The common trunk for the lower and middle
lobes almost simultaneously orginates the middle lobe trunk :nll?te;
riorly and a first dorsal branch that belongs to the lower ani. mﬁ{
this reason we are justified 1n pointing out that ‘he'e commox}thrmiq
drvides into three immediately after it originates. We deal wi on's
later on, in referring to bronchial classification from the surg

view. .
po’llx‘l}feogower Jobe trunk then eontinues jts course dc“:!\'\‘bnzfi c;:':
backward, giving out anterior, laferal, and darsa{ or PDS‘"‘;"'m" o35 of
Toward the middle line it gives out a mediastinal branch thad
variable importance.
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Projection of the Whole Front View

The image that the cast of the bronchial tree presents is confusing
1n frontal position, but very clear in transverse position.

This confuston is less for the upper lobe than for the other lobes.
An intermediate position that allows a very complete analysis of
the different branches is the left anterior oblique one for the nght
lung, and a right anterior oblique for the left lung. Nevertheless 1t 15
the franseerse position that best illustrates the direction of the
branches, giving information in the bronchogram regarding the loca-
tion of disease processes and serving as a guide to the best methods
of surgical attack.

Figure 8 shows the bronchial cast seen from the night side, having
the left branchings covcred In this position the anterior, posterior,

and d hes stand out. The branchings that
are dirceted outward and inward are not well shown as they are of
least importance.

In the right upper lobe the anferior and apieal branches are clearly
evident. From this branch shoot out the anterior and posterior sub-
branches that are plainly visible in this position.

The axilary branch 1s visible only 1n the posterior sub-branching,
for the axillary trunk is perpendicularly directed with regard to the
photographic objective.

The muddle lobe trunk is plainly visible although the upper mner
and lower outer sub-branches are not clearly 1dentified.

The ventral and dorsal branches of the lower lobe, and even the
mediastinal branch are visible along the whole length of their course.

Left Lung

a) Upper lobe.—The man trunk of the left lung is frankly
curved toward the apex. After 2 4 to 5 em. course, 1t orginates the
two main bronehi of the supero-anterior and postero-inferior lobes

Four prineipal branches shoot out from the upper lobe bronchus.
an apcal, an anterior and exlary, and an anterior descending branch
(or bronchus of the lingula lobe), which 1s the homologue of the nght
middle lobe trunk. An internal branch and another external or azillary
branch <hoot out from the anferior ascending branch. The anlertor
descending or Lingula lobe branch gives off two important branches.
the superior external and the inner forward branches,
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b) Lower lobe.—The main bronchus of the left lung, after giving
off the bronchus for the upper lobe, continues ifs dewnward, back-
ward course, immediately originating ventral and dorsal branches.

Apicac
Postenrior

"k

CavupaL

The left aude has been
: :’:m clearly see_the
g and descending
ordoba Lnstitute

Fia 8 Right lateral view of bronehal cas _
covered to avord superposition of images We
antenor and posterior 8 well 13 the ascendung
branches {Cast made by O Susrez m the
of Anatomy durected by Professor Il Fracasst )

rise at the

It is important to note that the first dorsal btrgncthh:“:i)[’; }?t ido, the
same level as the first ventral and, as happens 1 e ipendent
former usually constitutes the eentral bronchus ©

lobe.
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For this reason, the first segmentation of the main lower bronchus
is abo trifurcated, constituted by o dorsal bronchus, a rentral bronchus
and a basal bronchus From the last named, second order ventrat and
dorsal bronehi continue enginating.

ApicAL ; £

Postemor

CAUDAL

F1a D Lateral view of Jeft hng showing the upper lobe branches and ifettar
tobe Branches The nght sude haa been covered (Cast made by O Saarea
the Contnba Institute of Anatony hireeted by Professat B Fraenssy )

A miedinstinal braneh homologous to that on the right side also
extsts, and antertor and posterior branches follow along the cardiae
and medmstinal surface of this lobe,



24 RADIOLOGIC EXPLORATION OF THE BRONCHUS

Transverse Position View
In lateral view of the left lung (Fig. 9), the apical, anterior axillary
and anterior descending branches are easily identified for they do nof
overlap. The sub-branches that they originate may also be seen.
The lower lobe branches, anterior or ventral as well as posterior,
are visible along their whole course.

Purely Anatomic Ciassification

Among the modern anatomists who bave given a useful classifica-
tion based on a speeial study of this subject, we must give due im-
portance to Professor H. Fraeassi, Director of the Cordoba Ana-
tomical Institute. Fracassi’s proposed classification is supported by
an analysis of the numerous bronchial casts that have been obtained
after taking precautions to prevent the cadaveric deformities we
have mentioned.

Fracassi calls the fundamental main trunks bronchi, their seg-
mentations, bronchioles and the branchi of the bronchol
bronchiolites. .

This anatomist proposes considering bronchial divisions as
follows:

According to him, the right bronchus is the one that starts at the
trachea and continues until it has originated the terminal branches of
the lower lobe. Similarly he lists the leff bronchus which is the one
that starts from the trachea and ends in the final branchings for the
lower lobe. The designations of other authors, namely, imzrmedrq’le
or basal bronchi are not accepted in this clas<ification. Fracasa's
bronehral divisions arc as follows: 4

The right bronchus gives out a first collateml.bmnc}.) Irorr;l lz
anterior surface, the upper lobe bronchus which divides into thre
branches—superior, anterior and posterior (Fig. 10). \ from

Farther on, the right bronchus, continumng as ‘such, gives oul A I
its anterior surface a second collateral—the mzddle.lobe.bro.nt ﬂs'l
that divides mnto two branches—upper exfernal and m{crmrbznlac‘;l‘zs-

Continuing its course, the inner sur[a‘ce of !he‘ right b:;:‘chus
originates a fourth collateral, namely, t.he infra-cardiac IDt.IB aulu:ard:
which ends up 1n two bmnches—pasterwr—zn{wr.and an{cr}:r—wrmim[

At this level the right bronchus ends, continuing a]unlgvl s o et
surface’as the infenor lobe bronchus, which in its turn gives 0
terminal Grancheﬁ—anlenor, nuddle and posterior.
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Fra 10 Drawing of an anatomtcal cast made 1n the Cordoba
Insntute of Anatemy

1, night bronehus, 1', 17, right bronchus

2, supetsor Jobe bronchiis, 2", superior bronchtole, 27, posterior bronchiole, 2, anterior
bronchiole

3, middie lobe bronchus, 3, superior external bronehius, 8”, wfersor internal bronchiole

4, posterior obe bronchus, &', mlernal branchiole, 47, extcmal bronchiole

5, infricardiac lobe bronchus, 5, anterior esternil bronchuole, 5%, postertor internal
bronehiofe,

6, 1nferar lobe brouchus, 6/, ternal bronetuole, 67, middle bronehiole, 67, posterior
bronehuale

7, lower lobe dorsal branch

8, esternal hronclusle, §', internal bronchiole,

9, anterior bronchiole, 9°, postertor broneluole

10, external bronehuole, 10", raternal branchiole

The left bronchus behaves in the same manner, except that the upper
lobe and the middle lobe broneb: ongmate from a common trunk,
situated on its anterior surface and at the level of the point of origina-
tion of the right middle lobe (Fig 11).

The infra-cardiac lobe bronchus does not onginate directly from the
left bronchus, as it should if it were identical with the right bomon-
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Fia 11 Drawing of an anatomical cast made 1n the Cordoba Institute of Anatomy

1, left bronchus; v, left bronchus

2, common bronchus for the superior and middle lobes, 2/, superior lobe bronchus;
2, anterior bronchiole, 2", posteriar bronchiole; 277, supertot bronchiole

3, middle lobe bronchus, 37, supenor externl bronchiole; 3%, nferior 1nternal bronchiole

4, posterior lobe bronchus, 4, internal bronchtole, 47, external bronchuole

5, infracardiac lobe bronchus
6, nferor lobe bronchus, 6/, anterior bronchiole, 67, middle bronchiole; 6, common

lobe for the mfracardiac lobe and anterior bronchtole

ymous bronchus, but originates from the anterjor division bmnﬁh
of the lower lobe bronchus, which for that reason we §hall cnl}ll “I e
common bronchus for the wnfra-cardiac lobe and the anterior bronchiole.

Classification of the Bronchial Branches from the Surgeon’s

Point of View Jassi
. i -
Tor surgical needs, especially for ectomies, the anat(])n;wal cr aisc.;l
fications we have just mentioned are not the most useful, bor;:tiz\y
sections are not always of a complete Iobe orlt:f only one lobe
be partial scction of one lung lobe or more than one. "
For this reason some thoracic surgeons have proposed more suitable
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classifications, keepmg in mund not only the branches of the known
normal lobes, but also the anatomical possibilities of following along
cleavage planes and separate new lobes Furthermore these clacsi-
fications take into constderatron the surgical difficultics that arise
in Jobectomies.

The modifications proposed by surgeons concern principally the
right side and the designa-
tion of the b hes that
onginate from the main
trunk for the mddle and
lower lobes.

As we have pointed out,
the nght man bronchus,
after it has given off the
bronchus for the upper lobe,
eontinues a course that
15 de<ignated the common
trunk for the muddle and
lower lobes. In reality, this
main trunk for both lobes,
after o run of o few centi-
meters, forks into three (Fig
12), and originates anten-
orly the main trunk of the
middle lobe, posteriorly,
the first dorsal branch of
the lower lobe; and down-
ward, a trunk from which
all the dorsal and ventral
branches shoot later. This T1a 12 Sketch showing the trfureition of the
drawing demensirates the (TR RO o o e o
difficulty 1n extirpating the  vien
whole lower lobe, when the
first darsal branch of this lobe origmates directly in front of, or even
what is more diffieult, above the muddle lobe. In these cases, a
hgature on the anatomic hilum of the lower Jobe (Fig. 13) will
rertainly cause the obstruction of the main trunk of the muddie
lobe. On the other hand, if the ligature can be placed under the
first dorsal branch, this mconventence will be avoided and a con-
servative surgical procedure may be carried out.
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For these reasons Adams and Davenport! suggest the following

classification for the right lung:

Upper lobe bronchus

Right bronchus

Intermediate bronchus

‘Anterior Internal
Esxternal

Axillary {Antermr

Posterior
Apical Anterior

Posterior
Dorsal Internal
bronchus External
Middle lohe [Superior
bronchus Infertor

Antetior mner
Antertor cxternal
Posterior mner

Basal
Postertor external

bronchus

On the left side, for surgical and anatomical considerations, we
shall regard the descending anterior branch of the upper lobe as

Fro 13 Bronchogram showmg what has
been pomnted out 1n preceding sketeh

the branch of a third lobe, for
very frequently an incisural plane
is found that makes the territory
ventilated by this branch inde-
pendent of those of the upper and
mfertor lobe. This third lobe,
called the lingula lobe, may be
the only one mvolved and 1ts
mam bronchus may be disseeted
at its hilum without affecting the
rest of the upper left bronchus.
Likewise, the main bronehus :'af
the lower left lobe, directly afterit
begins 1ts course, origmates tno
branches of equal importance,

“The
1R Adams and L F. Davenport

teshnic of bronchography and & system of
bronchal nomenclature,” J A MA 118: N.

2, 1942
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namely, the dorsal (Ist dorsal according to the anatomists) and the
basal, which later originates all the remainmg dorsal and ventral
branches.

Adams and Davenport suggest the following classification for
the left lung:

Lingula lobe bronchus

Axillary bronchus
Upper lobe bronchus

Apiteal bronchus

Anterior bronchus

Left main
bronchus
Supertor
Dorsal bronchus
Inferior
Lower lobe bronchus Inner anterior
Outer anterior
Basal bronchus Inner posterior

Outer postenor

The following is our sugrested classification for bronchial arboriza-
tions:

Apieal [Anterior
| Posterior

Upper . {Anterior [Internal
External
Anterior
Axillary
Posterior
Man right Internal

bronchus Dorsal

{External

Anterior
Lower AMrddle
Lateral
Medmstinal
Anterior
Basal . Lateral
Posterior
Caudal
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Apieal
Axllary .. ... Anterior
Upper Superior
Lingular........
Inferior
Supertor
Mam Joft Dorsal . ... ...
bronchus Inferior
Meduastinal
Lower .. . .. Anterior
Lateral
Basal... ..-.....
Posterior
Caudal

As we consider it of great practical interest, we shall mention the
classification proposed by Jackson and Huber.!

RIGHT LUNG LEFT LUNG
Lobes Segments Lobes Segments
Apteal Upper Apical posterior
Duvision .
Upper Posterior Anterior
Upper
Anterior
Lower ‘Superior
Lateral Limngular .
Middle Diyision Inferior
Medial .
Superior Superior

Anterior-mediat
Medial basal
Lower Lowner
Antertor basal
Lateral basal

Basal
Tateral basal
Posterior hasal

Posterior basal
Roentgenologic Projection

We shall not study the roentgenologic projection of t
bronehial tree in the cadaver, for 1t is of no practical interest.

he opaque
We

*Dis of Chest July-August, 1913
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ghall deseribe only what occurs in the living organism, as it is in the
living patient that this knowledge will be apphied. The difference
betw een roentgenologic projectionin the cadaver and in the hving body
is signifieant. For reasons previously mentioned, it is not posaible to
obtain from the cadaver useful knowledge for everyday practice,
even though thorough knowledge of anatomy is wadispensable here,
as m any study carried out in the human organism,

Radiologic study in the lving orgamsm gives us a complete
picture, not only of the conformation and segmentation of the
bronchial tree, but also of its dyramism, which we consider just as
important as its anatomical characteristics. Moreover, esploration
in the living organiem can be done rapidly and may be carried out in
very many cases while cadavers having a bronchial tree smtable for
exploration are rarely available and exploration must be carried out
slowly, overcoming difficulties that do not repay the results obtamned.

Right Lung—Frontal Projection

1) Upper lobe.—The various branchings pointed out in the
description of the bronchial tree are easily identified in the broncho-
gram, but we must not forget that we have obtained only pholographs
of the cast and that from now on we are going to deseribe radiograms,

In frontal projection, the three man branches corresponding to
this lobe are clearly evident; namely, the apical branch dirccted
upward, the axlery directed outward, and the anterior, projected
towards the base. In Fig. 14, we observe the projection of the upper
lobe bronehi, completely filled. Here the primary Lranchings are
clearly shown, but the fine branchings of the apical and exillary
bronchi are absent, because a pathologic process obstructs the
progress of the apaque medium

Although 1t 15 true that in this posthion the projection of a branch
overlaps those of other lohes, this will not be confusing for those who
have some knowledge of bronchul distnbution. Furthermore, the
difficulty of obtaining a good profile flm of this region, makes 1t
neeessary that the knowledge of frontal projectton be thorough.

h) Middie lobe.—The study of the projection of the middle lobe
branches offers no difficultics. In frontal position, the two main sub-
branches, that is, the antertor superior and the posterior infersor, are
directed downward and outward (Fig. 15). The poxttions 1 which to



32 RADIOLOGIC EXPLORATION OF THE BRONCIHUS

Tig 14 Filling of superior right lobe only
showing the frontal projection of the bron-
chal frec 1, apieal branch; 2, axilluy
branch; and 3, anterior branch

Cavea

Fic 15 Mhddle lobe branches projected in

Fic. 16 Tught Tung broncht scenas anterior
I
frontal pasition.

eft oblique.
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observe them are the anterior left oblique and the transverse. In the
anterior left oblique, the main branch and sub-branches are cvident

along their whole course.
¢) Lower lobe.—The branchings of the main lowcr lobe bronchus

tra 437‘ Frontal roentgenogram obtamed
. .t

o e,
and the spasm n an arcessory branch of the

tower luhc

are supernmposed upon one another 1 frontal position, due to the
fact that all the branches have a posterior or antertor direction, as
may be observed 1n Fig. 15. To bring them mnto view 1t is necessary
to return to the transverse posttion or to an intermediate one, the
left anterior oblique. In this position, as we see m Fig 16, the ventral,
lateral gnd dorsal branches are clearly evident in thar mutual
relationshup,
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Whole Frontal Projection

i Simultaneous filling of all the branches, superior, middle and
inferior, results in a rather confused picture. If the early images of
canalicular filling are registered, it is not yet possible to identify the
lobe to which they belong and what direction they follow. If, on the
other hand, we have only one
radiogram showing the final phase,
when the innumerable small
branches have become opaque,
then the difficulties for interpreta-
tion may be overcome only by
those who have a thorough knowl-
edge of bronchial anatomy.
In Figs. 17 and 18, are shown
the appearance of the initial and
. ‘%, middle phases of bronehial filling
. %; 1 a patient suffering from chronte
% -y bronchitis. For this reason, not
v all the branches have the same
K calibre, and foliage is present in
1 some regions while it is lacking in

g others. In these two figures we
.'ﬁ > - prove that the roentgenologic rep-
L3 ﬁ, resentation, in a frontal plane of
branches that are directed in a

Tic 19 Complete opacity of the mght  sagittal plane, is confused and
fung bronch can be mterpreted only by those

who are accustomed to reading these roentgenograms (Fig. 19).

Lateral or Transverse Projection

Unquestionably, it is the transverse pmition. that t:lc cl.;m gcitm:l‘
clearer and more distinct view of the mutual relations of hle mr;ﬁon
branches with the incisural planes and .chest walls. Ix:_ tth;sb[;zi chial’
the projection of the different segmentation branches o e eed
tree makes their identification possible, and they may

he whole of their course. .

al(}“nigg.n;;rls)l::ms the upper, middle and lower lc;be bran;fln:s plant ;Zl:é
transverse position. This dlustration represents the case
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Fio 20 Lateral view of
e bronchial tree of the
pper lobe Arrow 1, an-
nor branch, 2, aullary
ranch, 3, posterior sub-
ranch of the axillary
ranch, 4, muddle lobe
unk, snd 5, first dorsal
ranch of the lower lobe

“’

M “
' cauDAL

Fi6 21 Roentgrnogram n transverse Fic 22 Roentgrnogram In ransverse
poaition, where the midsle lobe branches position 1 and 2, first and sccond dorsal
filed 88 far as the folinge 15 evudent branches of the inferior Inbe, 3, mediastinal

branch, 4, firt veatral of the infenor lobr,
&, maddte lobe trnk
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suffering from chronic asthma, which disfigures the conformation of
the branches. The scarcity of fine branchings permits us to see the
individualization of the branches even more clearly.

Figs. 21 and 22 also show the mutual relationship between the
middle and lower lobe branches. The patient represented in Fig, 22
was suffering from a residual process after a lung abscess. The trans-
verse position clearly illustrates the affected branch with its re-
lationships.

tient, tranaverse

T1a, 23 Front position mmage (A) and transierse (B) in the same m» 2 i ¢

Positian 1s more .ﬁmm than the frontal one, 1, supersor lobe trunk, 2, middic lobe;
3, first dorsal, and 4, basal trunk

Left Lung—Frontal Projection obo of
i f the superior lobe of

1) Upper lobe.~—~The bronchial br.nnche.s of 0
the left flllang arc clearly shown in this pro;ccho.n. Th.c two loPul}::r
trunks leave the left bronehus, in the following dlrecnonsl. t' e
superior lobe bronchus goes upward and outward, and the lower

lobe goes downward and outward. ) o '
'I(:\hgc Sﬂinin trunk of the upper lobe immediately divides into two

large bronchi; one seeks the lung base and corresponds to the enterior
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descending branch (fingula lobe), and the ather secks the axillary
rogion, Two sub-branches leave this trunk; one toward the lung apex,
the anterior ascending or apwcal, and the other in the outer and
anterior region, the antertor antllary.

11a 21 Jauid phase of bronehnd filhng 1o 25 Ionial fohage phase n thy san v
Artow 1, supenot labe trunk, 2, mienior lobr  patient asaa Pig 21 Hore ne may nhwrie
wrunh, 3, Bnguly fobe trank 16 year okl the nlabionslup n front ) progection of the
south (Cont } branches of buth folea Arrow I, superior

Inbe teunk, 2, anfenor bobe trunh, nad 3
fingula fobe trunk

Fir. 24 precents the appearance of the upper lobe branches in the
inital filling stage and n frontal poution, The mmin trunks of both
lobes, and the large and medmm nized hranches that thoot out from
them, are elearly evident

Fig 25 (same patient) shows the appearance of chest at the imtia~
tion of the foliage phase of the bronchual fithog.

b) Inferior obe..—~The roentgenologe projeetion of the branches
corresponiling to the lower lobe, if filling is complete, offers no diffi-
enlty 1 interpretation, I, on the other hand, the opaque medum has
pencteated simultaneously nto the branches of the upper lobe, and
the images of the large air tubes have not been registered, confusjon
may result,
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suffering from chronic asthma, which disfigures the conformation of
the branches. The scarcity of fine branchings permits us to see the
individualization of the branches even more clearly.

Figs. 21 and 22 also show the mutual relationship between the
middle and lower lobe branches. The patient represented in Fig. 22
was suffering from a residual process after o lung abscess. The trans-
verse position clearly illustrates the affected branch with its re-
Iationships.

Ve tient, transverse
Fig 23 Front position image (4) and transverse (B) n the same patient,
position 13 more ilustrative than the frontal one 1, supenor lobe trunk, 2, middle lobe,
3, first dorsal, and 4, basal trunk

Left Lung—Frontal Projection

a) Upper lobe.—The bronchial branches of‘ the superior Iogelof
the left lung are clearly shown in this projection. Thg tw? lobular
trunks leave the left bronchus, in the followmng dircetions: the
superior lobe bronchus goes upward and outward, and the loner

lobe goes downward and outward. X . )
The main trunk of the upper lobe immediately divides into two

large bronchi; one secks the lung base and corresponds to the anterior
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descending branch (lingula lobe), and the other seeks the axillary
region. Two sub-branches leave this trunk; one toward the lung apex,
the anterior ascending or apical, and the other in the outer and
anterior region, the anferior arillary.

Fic 24 Imual phase of bronchial filing ~ Fra 25 Inttial fohage phase tn the ssre

Arrow 1, supenior lobe trunk, 2, mferior Iobe  paticat asm Fig 24 Here we may ohserve

trunk, 3, Lngula lobe trunk 10 year old the reltionship in frontal projection of the

youth (Cont ) branches of both lobes Arrow 1, superior
lobe trunk, 2, infertor Jobe trunk, and 3,
lingula lobe trunk

Fig 24 presents the appearance of the upper lobe branches m the
imtial fillng stage and in frontal position. The main trunks of both
lobes, and the large and medium sized branches that shoot out from
them, are clearly evident.

Fig 25 (same patient) shows the appearance of chest at the initia-
tion of the fohage phase of the bronchral filling.

b) Inferior lobe.—The roentgenologic projection of the branches
corresponding to the lower lobe, if filling 1s complete, offers no diffi-
sabvanantagnetatn 1f oo thentherhang thegnamie.madinm.bas
penetrated 1 ly into the L hes of the upper lobe, and
the images of the large air tubes have not been registered, confusion
may result,
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Ii6 26 Bronchogram obtaned during the mttial

phase of bronclual filling

Fic 27 Bronchogram obtamned
durng the il filling phase of
both lobes Arrow 1, superior lobe
trunk, 2, mferior lobe trunk; 3,
basal ‘trunk Gafessor lobe), 4 and
5, ventral branches Gnfertor lobe},
6, trunk of the linguls lobe, 7,
ascending branch, aod 8, axllary
branch

The tenfral sub-branches
have a downward and out-
ward course, The dorsal
branches go downward ard
inward; their image covers
that of the main trunk in
part of their eourse.

In Figs. 26 and 27, we have
indicated the ventral and dor-
sal branches of the lower lobe,
taken in slightly oblique right
anterior.

Transverse or Lateral Projec-
tion

As in the right lung, here
also the transverse posttion
radiogram shows more clearly
the direction of the branches.
Here also are branches which
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Fre 28 Radwgrama n frontal position (A) 1n transverse position (B) the
‘same patient (suffering from a lung abscess).

follow the course of the macsura, anteriorly as well as posterrorly.

The branches of the upper lobe project in the following manner:
the anfertor descending branch follows the incisural plane downward
and forward; the anferior ascending upward and forward, and the
azillary outward and backward, following the incisural plane 1n its
retro-hilar portion.

The lower lohe branches project in the following manner- the first
ventral branch, parallel to the incisural plane; and the other ventral
branches, in a line almost parallel with the first, having a generally
downward and forward direction,

The first dorsal branch has an almost horizontal direction back-
ward, and one of the sub-branches travels upward and backward.

In Fig. 28 we present a frontal and transverse bronchogram of the
same patient. The study of these images is more useful than a de-
tatled description of the roentgenologic projection.



CHAPTER 1V

Bronchographic Characteristics of the
Normal Bronchus

The bronchi are not only air channels, they have anatomic and
dynamic characteristics that enable them to fill a more important
funetion than that of simple distribution tubes. These characteristics
are not observed in the bronchial easts, nor are they found in the
cadaver; many are not even evident in direct bronchoscopic ex-
amination.

Nor does a graphic image, obtamed after the filling of the bronchial
tree, help us to fully appreciate the functional role of the bronchus.
Radioscopic examination should be made while introducing the
opaque medium into the airways and a multiple serial graphic record
obtained during inspiration and expiration. Only thus can we ap-
preciate the complicated functions of the air tube so that we may
formulate a theory of pathogenesis of the respiratory syndromes,
based on physiologic changes. Of all methods of examination, con-
trast radiologic exploration and serial registration constitute the
most complete procedures

The anatomo-bronchographic characteristics of the normal bronchus
are indicated 1n:

1st) The ealibre of the bronehus

2nd) The outhine

3rd) The branching

The broncho-phystologic characteristics are shown by:

1st) The filling rhythm .

2nd) The bronchial tone and the mechanism of the sphincter

3rd) The dynamism Respiratory variation i the ealibre.

Peyistaltic waves. Cough
1) Normal calibre.—We have no fixed method for showing
calibre of the normal bronchus in the bronchogram, for various
technacal factors gre involved, for example, focal distance, focal spot,
distance of the hronchus from the film, ete. Dynamism (respiratory
movement) tone, constitution of the patient, area affected, ol eause

40
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variations in bronchial ealibre that make 1t impossible to give a
definite measurement, as the anatomist does.

We must bear in mind that the ealibre is normal when the diameter
of the bronchus decreases vmperceptibly from us origin fo s alveolar
extremily

These normal characteristies are typical of the large main bronchus
as well as of the intra-lobular bronchy, and of the primitive branchings
as well as the narrow bronchiole, for which reason, an area 15 filled
with the opaque medium, the imperceptible reduction n calibre,
undergone by all the branches from their base to their extremity,
15 evident.

2) The outline of the bronchus must be smooth or have slight
undulations due to dynamism, for the wall of the bronchus possesses
peristalsis. This undulation may be noted prineipally in the second
and third order branches, that 1s, 1n those 1n which the muscular and
elastic system predominate over the cartilage architecture At the
root, of the origin of the second order branches (lobular main bronchi
sub-branches), ¢ strangulation is usually seen as 1f a branch sphincter
extsted there. This strangulation is normal and does not appear in all
the films if serial bronchograms are obtained thus confirming the
opinion that the role of strangulation is narrowing or widening of
the bronchial lumen,

3) The fine secondary branching should appear almost simul-
taneously in the whole of the lung area penetrated by the opaque
medium, or 1n the order i which the medium has arrived at the main
bronchus In general, the lower areas of the lung fields show the fine
branching and foliage sooner, due to the fact that thoracoalveolar
aspiration 1s stronger here, for 1t 15 associated with the great motility
caused by diaphragmatic displacement. Moreover, these areas are
ventilated by broneh: that run i an almost vertical direction, that is
to say, they favor the descent of the opaque medium,

4) Canalicular filling must be uniform. The opaque column must
not be interrupted, nor contain air bubbles or secretions. If these
bubbles are few {one or two) and are transient, they should not be
regarded as pathologie, for they are due to the fusion of multiple small
air bubbles that leave the fine branches and form a large bubble that
seeks the surface of the ol

The temperature and nscosity of the opaque medium play a funda-
mental role, for the ealibre of the sccondary branching 1s very nar-
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row; therefore the degree of viscosity of the liquid influences the
speed of its progression, Cold o:ls having a large opague molecule and
= high degree of viscosity, penctrate with difficulty into the narrow
channels. On the other hand, hot oils containing small opaque
molecules have o much lower degree of viscosity and go through the
fine bronchi rapidly.

Tests to establish a normal time limit, during which the opaque
medium should reach the final branches, that is, to run the whole way
from the main bronchus to the acini, serve no practical purpose. Due
to various intervening factors, this time limit may vary without
having any pathologic significance. The continued suecession of the
bronchal images, from the moment the opaque medium is introduced
wmito the main bronchus until it penctrates the acini, is the best indi-
cation of normality. The time elapsing between these successive
images has not the importance that has been attributed to it, for this
period is conditioned by extra-bronchial factors (most of them
technical),

The fundamental point to bear in mind is that the bronchographe
wmages are normally changing and transitory. When this sequence of
images is not produced in some branches, it is because of some inter-
venng pathologie factor and the consequent disappenring or dimin-
ishing of the branch dynamism. In the following chapters, we shall
show the difference 1n appearance between the bronchogram of a
branch lacking dynamism and one normally possessing it.

5) Normal foliage 1s charactenzed by a fine lace edging that may
be recogmzed with the naked eye, or better, with a magnifying_glnss,
and after a variable period of time, but always a short one, this fine
granulation becomes thick on account of its confluence.

The foliage should appear simultaneously in all the areas rFachcd
by the opaque medium at the same time, and should have no jrregu-
larities. The canalicular 1mage is different from that of the acini, that
is, the branching from the foliage, forms transwory images, .Whﬂc thoso
of the acini are permanent. Once the foliage 15 formed it do'cs not
disappear for several weeks or months, being more permanent in nor-
mal patients than wn pathologic cases.

a}i:dmgr:msa‘z() Apand Byobtnincd 1 serial form, demonstrate the
sequence of bronchial images, from the moment tl}e apaque medium
is introduced into the main bronchus until the foliage is formed.

Fig. 30 represents a normal lung, and in it we may appreciate
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the characteristics of the normal bronchus. We may see very clearly
the imperceptible decreasing of the bronchial calibre from the hilium
to the alveolar end, the sequence of images, and the simultaneous
appearance of the foliage 1n all those areas occupied by the opaque
medium L.
In Fig. 31 filling 15 similar in the whole right lung, excepting in
the apex where the progress of the iodized oil has been interrupted in

Tig 29A Intal filing phase Primary and Fic 29B The fine branches begin
eecondary branches are observed (Cont ) to fill (Cont )

the apical branch There is apparently no anatomeal reason for this
alteration 1n the dircet radiogram and no other alterations in the
1mage were scen cxcepting some abnormal figures, but the patient had
been operated upon for a hydatid cyst situated in tlus apex and the
dissection of anatomical elements had altered the phystologic state of
this bronchopulmonary sector, These alterations were not visible
the direct radiogram but could be appreciated in this bronchographic
serial record.

In all those eases 1 which aspiration dynamucs are not complete
due to an extra-thoracic or o thoracic cauce, modifications in the
filing rhythm due to a departure from mal-physiology are observed.

We have recognized these physiologic changes m a patient with
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ronchial flling from the moment the fine branchungs
appear up to the appearance of the fohage.

Fra 30 Suceessive phases of b

on breathing due to pain. As shown in the
32, the opague medium has veached the
onchus simultaneously, but, due
om the descent of the

pleurodynia who gasped
serial radiograms mn Fig.
muddle and lower lobe of the main br
to the lack of normal inspiration resulting fr
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Teg 20 A P C am 1T Qo Vennned af ek paectita hoanah a1 816 ng o ohy et ) o
| " oo - .
[T S TR o PP PR
)

N " iy v . - . Poan s
bydatid eyst remoed Roentgenographically only a residual traeing rematns Dynarniom,
howeser, 1s far from normal
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= ¢, -dyma The
T T + 1or one, due
. v - 1 of the chest.

diaphragm, the 10dized oil is drawn in more intensely by the middle
lobe, for inspiration is of the superior chest type.
From this hronchographic picture we may get an idea of the eflect
of painful abdominal discases upon the bronchopulmonary function.
Bronchial dynamism and tone have different functions and are of
outstanding 1mportance in bronchopulmonary pathologic processes.
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Fin &3 Sl record of meprration snd expiration, ntended to Show the
vanations 10 eubtirs of the broncht The beonchus has not been filed ath the
openus tordsian beeause of tts effuct apon the walls. We have obtaised only
the stonge f the snteror bronzhnal ouflime Tn the onginal there 143 8 van tion
of 1 mm 12 e cahbre of the bronchus betueen the end of snapirasion and
e #nd of expiration at the pawt wdicated by an astew

Tio 84 Serial record of the vazution m cahbre regivtered m the priseipst
trtinks of the bronchs

This dynamism 15 expressed by tariations in the calibre of the bronehi,
by peristoltic wares, and by the action of the branch aphincters.
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Fie 35 Typieal strangulations at the imtiation of o bronehial bmnch
due to the mcreased tone 1n the frunk sphineter.

The variations in calibre may be appreciated radioscopically during
the introduetion of the opaque medium into the air channel, by ob-
serving the expansion of the bronchus at the end of inepiration and
its contraction at the end of expiration. This phenomenon has been
recorded graphically by means of serial bronchograms (Figs, 33 and
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bundles that surround the starting point of the accessory bronehial
branch,

The contraction of these museular fibres strangulates this bronehial
branching; at the same time reducing the lumen of the main trunk. In
the bronchial easts obtained in the eadaver, this strangulation is very
clearly evident, for & post-morfem retraction occurs in these smooth
muscular and elastic fibres, causing a reduction of the bronchial
lumen at the initiation point of the secondary branchings, as if the
latter were joined to the main trunk by a pedicle.

The nerve fibres which control this dynamism come from the vagus
and sympathetic nervous system. They form an exfra-chondral
plexus, a sub-chondral plexus, and a sub-epithelial plexus. The ex-
trachondral plexus fibres are connected with those of the vascular
sheath, and have their ongin in the sympathetic nervous system.
Those of the sub-chondral and epithelial plexus come from the lower
branches of the vagus nerve and carry the nervous impulses received
by the free terminations of the epithelium or motor impulses toward
the muscular fibres. .

Physiopathology of the Cough.—We shall now deal with the modi-
fications of the bronchial ealibre that oceur during the act of cough-
ing which, since this symptom accompanies nearly every broncho-
pulmonary process, induces us to think that its existence is nttn_ched
to the ethiopathology of same. Radiographic records have Per‘.’““ed
us to b acquainted with ted aspects of the physiology
of the cough, making us to judge it not as a simple act o_f expulsive
hypertension, but as a dynamic act of the mucous sheet wh_zch expulses
the air or the secretions by means of a peristallic ware orz‘gznq!edin the
fine bronchy and which ends in the vocal chords act.‘umpamec.i by i"
armonic movement of the functional sphincters, It is somcfhmgflt‘h:
what happens i the act of vomiting. It is not the centraction o Tiie
abdomen which expulses the gastric contents. It is an anh.penstﬂ‘

wave of the stomach which begins next to the pilorus withifs cl"fl‘,‘;g
and ends next to the cardia wath the opening of this sphincter: “0
abdominal hypertension favours vomiting, but does not 02“5"'”10'
In the bronchus 1t js not the air that expulses the secretions dun{lrls e
act of coughing; the air aself is expulsed by the bronchus by @ persia
expulsive wave as though it were a foreign body.
Our observations effected on the various bronc
esses and in different ages, have convinced us that U

ho-pulmenary proc-
he physiologieal
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+ coughing encloses an important dynamic function and that 1t
not be interpreted solely as a reflex act determuined by the irrita-
of the broneial tree, but as a mechamsm of mtelligent defense
e broncho-pulmonary system

Fig 37, we show the aspcet of the trachea and right bronehi
1g nspiration. In the same figure we reproduce what was observed

T1a 37 Trachea and mawn broneh during inspiration
and while coughing

in the same patient while coughing, keeping similar technical condi-
tions to be able to compare truthfully, The comparative observations
of both radiographical pictures allow us to appreciate the substantial
changes occurred 1 the bronchi and trachea while coughing We see
that the right mamn trunk has plied and relracted producing undula-
tions At the root of the mam bronehus in the medium lobe, an apnular
strangulation has been produced, as well as in the mfenor Jobe
bronchus. The secondary branches have become fihform having di-
rmunished up to a third of 1ts normal calibre But the strangeness of
this 15 that all this dynamie act, so manifest, has taken place, solely,
n the bronchal tube, for the esophagic tube has not taken part in 1l



RADIOLOGIC EXPLORATION OF THE BRONCHUS

Fra 281 Compacative study of the bronchial tece, n the same
patient, during mspiration and coughing

Fio 38B C study of the Lronchographte picture

durng mspiration and coughing in the same patieat,
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We have seen in many patients that the opaque product retamned 1
the esophagus has not moved abeolutely during the cough, proving
that the expul<ive act of coughing takes place i1 the bronchial wall
and not wathin the whole thorex

In Figs 38A and 38B, we reproduce what occurs 1n the bronchial
tree during inspiration and coughing in the same patient. In these
pietures we can see the great vanations of the calibre of the bronchus
and the accentuation of the sphyneterian alternation which causes the

Fi6 39 Effcct of cough on the bronehial content, observed in
& bronchiectasic patient It s only where no destrurtive zones of
1he bronchual wall evist that the content 1s expulsed

closing of the right upper bronchus and middle lobe. It 1s also im-
portant to state that it is just in these lobes where bronchiectasis
exists.

We have stated that in the act of coughing, the bronchial wall
contraets itself intensely in its sub-chondral part and that o contrac-
tive wave 18 produced which goes from the fine branching where 1t
springs from, to the thick trunks,

It 15 an actize ejaculalion of the bronchial wall and not a simple
thoracic-diaphragmatic hypestensive ph which, by red
the space, expulses the contents.

We have the proof of this fact by observing what happens dunng
the coughing of the bronchicetasie We see that during this act, the
ectasic portions which go together with the destruction of the active
Lung of the wall, retain the opaque conlents, as scen i Fig 39.
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These dynamic characteristics permit the differentiation of the
reversible bronchiectasis susceptible of a medieal treatment from
those irreversibles which must be submitted to an early surgical
treatment. Coughing permits the exact differentiation, for those
ectasis that have destroyed the mucous sheet of the bronchus do not
expulse the opaque medium.
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These dynamic characteristies permit the differentiation of the
reversible bronchicetasis susceptible of a medieal treatment from
those irreversibles which must be submitted to an early surgical
treatment. Coughing permits the exact differentiation, for those
ectasis that have destroyed the mucous sheet of the bronchus do not
expulse the opaque medium,
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cause of a great loss of anesthetie from vomiting or from resistance. It
is therefore necessary to make a distinction between the amount of
anesthetic that is infreduced wnto the bronchial channel and that
uhthzed, This should he well considered before deciding to introduce
the 1odized of into the air channel, If the doetor depends on the
amount of anesthetic mntroduced as an indication that the patient is
under anesthesia, he is likely to get a few surprises. In patients with
suppurated lungs, anesthesia is difficult and requires greater doses.
This may be because of the hypersensitivity of the bronchial mncosa,
due te frritation from the continual passage of secretions, or because
anesthesia does not act upon irritated mucoss, or beeayse the secre-
tions themselves dissolve the anesthetie, pick it up and throw it out.
The fact is that cases of lung suppuration require two or three times
the usual amount of anesthetic.

When the product has been well utilized, 5 cc, of Pantocain 1% is
sufficient to obtam perfect anesthesia in the child,

In an adult, an excellent result 1 obtained with a few ce. more. It
is necessary to add from 3 to 10 drops of a 1 per cent solution of
Privine “Ciba” to the anesthetic just before using .

The quantity of anesthetic i a 29 solution is also variable but
always small. This more concentrated solution is used, as we said
before, for the upper air channels* nose, fauces, pharynx, larynx and
vocal cords.

The Technique of Anesthesia

For suppressing the cough reflex of the airways, the anesthetic may
be introduced by several different techniques that we shall not con-
sider here, as our purpose, as stated mn the preface, is to relate our
persona} experfence with bronchographic methods. We 5hal),. there~
fore, discuss the methods that we employ and that we believe to
he the best. )

We use the two-stage method for producing anesthesia, The first
stage conaists of anesthesia of the supraglottic regions, and the second
is the anesthesia of the glothe and wnfra-glottic regions. .

Auesthesia of the supraglottic region includes ancsthecia of tl‘w
fauces, pharynx, larynx and vocal cords. To this end a 2% Pantocain
salution is used  the following order- nose, fauces, pharynx and voeat
cords. The following elements are necessary:

1st) A 2% and a 19 Pantocain solution



the bronchus of the rhseased area. This 1S possiple if the hquig has
tmrclled frcely throy, h the trache,

I Proceqy 1 amenta, and cqp, m ¢ take, to effect
t corr, tly; eCanse 0, the Ntesthet,, Wil g nto ¢p ong
Oneh, Toductyop of 1zed oy | 1l Cause deof, Te.
flexeg that il explor, lon g failype,
The Sitions of he b, dy ar, foll,

€0
2ad) Smm{m,r;, UL with & forwarg and righy mclmatmn to €xplore the

m, 0be,
3rd) Stan, ng, byt

0; the obe
dth) {:mdmg, but With 5 Markeq Ifﬂzndma[mn, for thy Upper front lobe
of the |, ung nfe, Osttron

13 g,
&th) Slandzng, ut bachard and Jopy melmntwn to e¥plore the lower
Dart of Over baek Jobe,
6th) Incomplele dorsay dembzlur, ouarqgy the right, to €Xplorg the seg-
Ients of Pher rghy ) be veng lateq p, the gyyyy, !
Tanche,

7thy Ventray Decubyyy, d loygrg the 7eght, to eplore ¢, anteriop braney,
C Upper lobe,

o
8th) Ventr CCUbityy and yyp @ left rvlalmn, to Cxplore the apieq]
Segment of the lefy frong Upper lobe
9thy Dorsqy de

CCubityg and lofy ro!almn, to Xplore the Upper Segmeny of
the Jogy Posteryq,. lower Iobe

For the apey €Xplory tron y o use th, ter; cllbltHS\nght and
Ieft\in the Osttion

€ laterg) de,
Showp Fig 44 s p, e cap obtasy
Exclusyy o filhin of UPeriop lob,

All th, Posttion, variatxom, ofte, e to ch, onformafmn
(postope 3 h Peera] g v 18wl |, essary to
Fesorg 4, bositigng that ), € not p, Mentyop, L8 (2 Welf ¢,

Dhasize his e, ¢ When p, body I the a1, Rtione
Posityon 2nesthet,, QUi b € t0 ape, thetyy, ndh.
Cated I order ¢ tai, g3 o trodyey, f th
Todizeq oy, e ndxwdu.l Cay Il e ¢, t:lgeous
Posatione of the

CSthesiy by uhzatxon.\ e 4 2esthes, by neby.
I:zahon h the PParatyg Cnteq ) Cordoba,
gent; ) follo. 1S instp etio, od p e ad.
Vantg Prodycyy, Suffieren nesth, thoyy th con.



58 RADIOLOGIC EXPLORATION OF THE BRONCHUS

equipment 1tself. The anesthetic for the glottis and infraglottic zone
is introduced through this same catheter. To introduce the anesthetic
into the glottis an assistant holds the end of the catheter straight
and the physician prepares a 3 cc. syringe containing 2 cc. of 2 1%
Pantocain solution. Then the patient is made to put out his tongue
which is seized with 2 picce of gauze and retracted (Fig. 40B). The

F16 40A Catheter introduced in-
o the nose up to the pasal fossi for
the introduction of anesthetic and
opaque substances

Fic 40B Techmque for the infraglotiic tntro-
duction of ancsthesia or contrast medium.

anesthetic hquid 15 then slowly njected. This liquid falls almost
directly on the glottis, as the epiglottis reflex has been depressed by
the anesthetic and tongue traction also prevents its movements.
When the anesthetic falls upon the glottis it produces a cough an.d
if it has passed the voeal cords, a soft, temporary, croupy cough is
heard during respiration. .
After 2 one or two minute wait the manocuver is repeated, with
the body inclined so that the ligud may be distributed throughout



EXPLORATION BY Ty CONTRAgY METHOR 59

the bronchus of the diseawell area This is Possible ¢ the liquig has
fraveljeq frecly through the trache,,
is Procedyrg is fundamenta], and care Must b taken ¢4 effect
it correctly; ecause jf not, the anesthetio will go nto the Wron,
Tonchus g, iutmduction of the iodizeq oil wijy cause defence re-
i y .

Ist) hzna'mg, to explore both Tung bases, bight o left melinagyg, ae-
cording ¢, Wwhich base ;g to be exploreg
2ndy Slann'my, UL Wath 3 foruwarg and righy mclmatum to €xplore the
lobe,

3rdy Shzmlmg, but with 5 bnc/hmrd and rigpy mclmalum, to €Xplore the
m, Ohe T g X,
4th) landmg, but sy 2 Markeq left mrlznalwn, forthe Upper frony lobe
e 1 ¥ position
5thy land,ng, but 3q, ward qpq left elinatiop 10 evplory the Joyop
ver

Of the Iy,

Gthy Incnmplc!e dorsat decubzhn, lowargy the right, 1o explore the seg-
Ments of the Upper Tight lobe Ventiageq by the Mallary and apyq)
branches

7th) Ventray dccubzlus and towgyy the right, to eXplore the Bnteryop branep,
of the “bper lobe

8thy l’enlral ecubitys and wyy left Tolation, 4, explore the aprea)

J

i
Oth) Dorsqy decubotys and lofy Tolation, ¢, C¥plore ¢y, Upper Segment of
the Jory Posterior lower lobe,

anner shoy R Fig 41 In this Position 4 €an obtayy,
the exelusry, filling of the Superiop lobe,

J C5¢ poy tiong have vnn'atmm, often due to chesg coniormnuon
(Ilostopcmtive) OF the neg, OF specia) films, will be necemnry to
Tesor to other Posttiong that ha o not beep Meatione g, It 4 nell to

Mphasize thyy CCaugse when the body is 1 the phoye
no~mons, the 2Mesthete hqug will be sure o 4
Cateq regiong n ordey to o] tamn images after the
lodizeq o The mdmdunl case ywijy deeide the most advantageuus
Poutyong of the body,

thes;q by Nebu!ization.\We DPraetyeq 2Nesthes;, by nehy.
hzatxon With the 2pparatyg in\enfed by 4 Remormo (Cordoba,
Argentma) l'oHo“mg hig mstruchonx This Methog has the a4
"atage Droy & sufficieny Anesthegyy Withoyy the incon.

For the apex Exploration, Ne use hy latera} docubxtus\ngh! and
left—yy, the m e



60 RADIOLOGIC EXPLORATION OF THE BRONCHUS

Fia 41 Posttion of the patient on the radographic table and the seriograph

venience caused when utilizing the spray or topical substances par-
ticularly in timid patients and in children. The procedure is very
simple and consists essentially in breathing the nebulized anesthetic
particles contained in a pyrex glass balloon. The quantity of ames-
thetic usually is not over 2 cc. and the breathing time about 15
minutes. Fig. 42 shows a sketch of the apparatus and the method
of using 1t.

Fio 42 Apparatus for effecting
ancsthesia, by nebulization
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Accidents caused by the contrast substance nearly always occur,

The rare immediate accidents are associated with toxicity or tc
the use of old or impure products. A careful choice of jodized oil, and
precautions for keeping it in 2 good condition, should do away with
these accidents.

Late accidents caused by the jodized oil are nearly all due to the
absorption of the jodine, which is used almost exclusively nowadays
in the contrast medium. Fever is one of the signs of intolerance. It
may become manifest some hours after the exploration and continue
during three or four days, but usually it does not rise very high. The
onset of fever is nearly always accompanied by toxic manifestations,
mucosa, dermatosts, inlestinal colic, nausea, lack of appetile or drarrhea.

Fortunately, this symptomatic picture occurs infrequently, and
the patients in whom these accidents occur have a hypersensitivity
that may be anticipated. The knowledge of this sensitiveness does not
contraindicate the exploration, but enables us to take special pre-
cautions to prevent the swallowing of the substance during bronchial
exploration or afterwards when the patient begins to cough. .ID
hypersensitive patients it would be wise to use a minimum quant‘xty
of the contrast substance, and to warn them of the postoperative
possibilities of this exploration.

Post-Exploration Measures

Once the contrast exploration of the bronchus has been completed,
certain precautionary measures are necessary.

Immediately after the exploration, the patient must be warned to
make an effort to avoid coughing as far as possible. This wi‘ll he!p. to
prevent hemorrhage in those patients who have a predisposition
in this regard. . . .

As an immediate precaution, the patient is ad.nsed not to take
foods or hgquids until three hours after the cxplgrahon, as the d?pres-
sion of the epiglottic reflex due to the anesthesia may cause theintro-
duction of food into the airway. i

In patients with a known sensitiveness to iodine, specxa.l pnstopcl;:il:
tive care must be taken, especially the complet_e suppression of. foods
during 24 hours, allowing only the ingestion or injection of physiologte
serum.

After the completion of the expiration, the patient may usmlg'v;r'-‘
position that will make the expulsion of the opaque substance easter.
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This po<ition should be the opposite of that adopted for the intro-
duction of the substance He should be advised not to swallow, thus
avoiding absorption of iodized oil.
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CHAPTER VI

Tomography of the Bronchus

The theoretical fundamentnls of tomography and some of the
results obtained in practice have prompted the radiologist to attempt
to expiore the bronchus withuut the use of contrast sub-tances, using
only the diz<ociation of the lung image that canses the displacement
of the projection of opacities and transparencies during tomography.

The results s far obtamed justify this method, and the number of
explorations already done permit us to group the wmdications and
evaluate the re<ults. These attempts are amply justihed by the fact
that no contraindications o the methed have been found, because no
Instrument, or substance is introduced into the erganism and the
organism is not affected any more than when obtaining an ordinary
radiogram,

Technique

Complicated apparatus 13 not neressary for tomography and any
method that barmonizes the displacemsent of the tube with the
radiographue film and allows for the modificatton of the speed of thewr
displacement is sufficient to obtam clear tomeograms.

The apparatus may be added to any modern radologic equipment
and vartous designs have been constructed by varjous radwlogists
usng different electromechanic prineiples

In 1937 we devised 2 wimple procedure for making tomograms
with the patient in a standing position and also m decubitus, This
apparatus conwsts manly of a telescopse tube that, by means of a
pincers at one end, takes up the x-ray tube and holds the film con-
tatnier of the Buchy-Potter diapliragm on thé other end The rotating
4% 18 situated in o metal angle having a groove and fa~tened to the
edge of the radiography table. This rotating axis has 2 20 em. dis-
placement.

Fig. 43 presents 3, general view of the apparatus to be adapted

'8 D Tuenso and A Tioher “FJ dia medico,” Baetns Aires, 1187 “Rorutgeapraoss,”
July, 1939, and Jan, 1930
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to the radiologic equip-
ment for obtaming tomo- 8,
grams; B, the same pic-
ture showmg the pmcers
fixed to the tube frame; C, .
the end that is fixed to the
Bucky-Potter diaphragm,
this metal rod is responsi-
ble for giving the tube and
the film the balancing
movement that character- |
izes the tomograplty.
Fig. 44 is a duagram r
showing the adaptation of
one end of the apparatus
to the Bucky-Potter dia-
phragm; A, front view; B, P
side view. .
Fig. 46 shows how the !
tube is displaced during ] .
tomography; positions a, [e] 1:
b and ¢, show the extreme F1c 43 A, the apparatus for obtaming tomograms,
seen as a whale; B, partial view of the end fixed to
the tube, and G, 2 view of the end fived to the Bucky-

Potter draphragm

i
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Fia. 45. Schematic scction of tele-
A B scopic tube, 8, openng for the escape

i ) g
Fla 41 Schematic drawing showing the ©f 8% by friction rings
method of fiung the tomograplue devico to the
Bucky-Potter diaphragm A, front view; B,t sll:ie
view; a, metal rod fixed o roentgen ray tube; N 1
b, metal angle with groove to fix the movable rotating xis; and d, metal pice thnt fves the
Buchy-Fotter to the lower end of the device and compels it to fallow its disp



TOMOGRAPHY OF THE BRONCHUS 67

Tic 46 Draming showmng tno exireme
‘positions and the muddle one tn the movement
effected by the radiogeme tube

Fic 47 A wiew of the device adapted to  Fro 43 View of the dewice adipted to the
the table in standing position tuble 1n recumbent position

and middle positions of the tube, indicating how 1n all three posttions
ihe central ray has its incidence 1n the same place on the film and
that the telescopie system of tubes allows for the displacement of the
radiogenic tube parallel to the film These tno advantages make 1t
possible to obtain excellent results.

Figs. 47 and 48 indicate the adaptation of the apparatus to a radio-
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graplilc table which may be placed in various positions and has a
Bucky-Potter diaphragm on the free end.

Indications
In recent years considerable disagreement has existed regarding
indirect methods of bronchial examination, tomography as well as

Fia 49, Field suitable to direct Fic 50 Scope of field for explora-
exploration of a bronchus accessible  tion of bronehial tree by means of
to bronchoscopy, a stmlar field for  bronchography.
tomography

bronchography; however, the usefulness of bronchoscopy has been
recognized. The discussion has not yet resulted in any agreem.ent as
to the relative merits of these methods of examination, and in our
opinion never will, as these methods of exploration complement each
other and neither can be climinated without affecting the results.

The field of bronchoscopy is more limited than that of bronchog-
raphy. Bronchoscopy admits only examination of arex that ('.‘n}l1 E:
placed 1n a straight line with the exterior, and furthermore, only thos
bronchi that have a wider diameter than that of the brcpcl.wsc.or’ﬂ
Bronchography, on the other hand, has none of these Imu(afwr::;
Figs. 49 and 50 clearly demonstrate the d]ﬂ’grer}ce In Fn;. :19 we sue
how far endoscopic vision reaches with possibilities of obtammg tl:s:hc
for biopsy; Fig. 50 shows the branches that can be explored wit
contrast method.

This comparison demonstrates clearly the greater scope‘l off :ll:ec
contrast method, which 1n addition provides a graphic record o
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Fio 52 Bronchogram of the same cuse
showing that an obstruction 1s present but
netther the size nor shpe 13 as shown by
tomography.

-

Fig 51 Tomogram demonstrating the
presence of an endobronchal tumor -
dicated by the arrows and the schematic
drawing below.

will be continued throughout the succecding chapters. We shn.ll
consider at this point only special cases that demonstrate the possi-
bilities of the method.

An interesting comparison between the results of tomography and
those of the contrast method of exploration is provided in a case of
bronchal careinoma at the root of the right mamn bronchus directly

in front of the origin of the superior lobe bronchus:
Fig. 51 is a tomogram that shows clearly the size and character-
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Fic 58 Tomogram of a case of thoracic
retraction where the trachea and right main
trunk deformtty are evident

RADIOLOGIC EXPLORATION OF THE BRONCHUS

these instances we must not be
content with obtaining middle
planes, but we must look for re-
vealing images more distant or
closer planes and even in oblique
or transverse positions. A previ-
ous radioscopic examination is a
helpful guide to the best position
to be adopted by the patient.
Fig. 54 shows us the result of one
of the explorations in a case of an
old pleuropulmonary process. The
upper lobe afelectasis has re-
tracted the trachea and its bi-
furcation, grossly deforming the
bronchial architecture of this
region.

A comparative study of the
results of direct radiography,
tomography and bronchography
favors tomography, as it proves
the many possibilities of this

possi-

and h

Fia 55 Ducect

ilities of each method in the ease of a residual cavit:

of an hydatid ¢35t

y due to the surgical removat
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procedure 1n selected cases and 1n gkillful hands.

Fig. 55 illustrates the results of one of the investigations in a patient
who had a residual eawvity following an operation for hydatid cyst.
In the first of the three panels, we sec the direct radiogram; the
arrow 13 pointing to a small lozenge-shaped ulcer in the apex having
sclerotic walls, The center panel represents a tomogram (front plane)
in which transparency and fibrous traces that continue up to the
lateral wall are more evident In the third panel, a bronchogram

Fic 56 (Jeft) Tomogram showing the bronchial division of the left mun trunk
and the communication of the eyst with the ascending fors ard bronchus (Cont
w Fia 57)

Fic 57 (nght) Bronchogram showing the position of the bronchial branches as
compred with the tomographic image

reveals the cavity, thus confirming the findings from direct radiog-
raphy and tomography.

Figs. 56 and 57 1llustrate another ease which allows a comparison
of tomography and bronchography, revealing the ample posaibilities
of tomography when 1t 1s applied to the study of the large air trunks,
This patient had an upper lobe hydatid eyst ruptured into the ascend-
ing front branch. Fig. 56 illustrates how tomography reveals the
main left branch and the division of the two mam branches for the
upper and lower lobes The upper lobe trunk gives out two branches
at 1ts origin. one toward the cyst and communieating with it, and
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another passing beneath the cyst, and displaced by it toward t]
middle and corresponding to the lingular trunk.

In Fig. 57 we have the result of bronchography, including {]
views of the main trunk and the immediate branches obtained !
tomography.
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examination of the air tube eannot be repeated immediately, as the.
opaque substance is partially retained in the acini, remaining there
persistently for months and seriously impeding the interpretation
of the new images,

The digestive tract is subject to its own involuntary dynamism,
peristalsis, and also o voluntary action, namely, respiration. Respi-
ration ean be suppressed by will power and the effects of peristalsis
can be noutralized, &8 it is a slow movement that registers images in
fractions of a second. For this reason no great difficulty is experienced
in the obtaining of clear radiograms of the digestive tract.

The respiratory tract, on the other hand, is subject to intense
dynamism, as breathing takes place in the explored organ itself;
furthermore the lodized oil gives rise to an involuntary defense action
that stimulates this dynamism. We can neutralize afi this by asking
the patient to hold his breath for n moment, and we can depress the
eough reflex by anesthesia. But we stifl have adjacent to the bronchial
tree, another organ—the heart——submitted to an intense and rapid
movement, that transmits pulsations to the neighbouring organs at
the rate of more than one per secand. This rhiythm is increased durirg
radiologic examimation with jodized oil, due to the extiting effect of
the anesthetic, the emotional state of the patient and the central
stimulus caused by diminished hematosis, due to the displacement of
air by the opague substance.

All these difficulhies have retarded the serial examination of tie
bronchial tree and caused the first attempts to fail.

Technique

Serial exploration of the bronchus requires a striet tcchniqug l'f 1t
is ta be carried out successfully. It does not consist solely in obtmn.mg
numerous films showing opague bronchi, just as a serial explor'atmn
of the digestive system does not mean metely obtaining o series of
radiograms. 1t 15 not the mechanical act that should define a metln}d-
nor 15 it the number of films that determine its value, but the m‘:
telligent work of the physician i registering the successi_vc phuseslw
the same phenomenon or the variable images determined by the

. ite of serial flns has no metieal valug, if
1s organ. A pile o blom.

dynamism of ti
skilled

the technician was not completely absorbed ir.\ his diagnos
Serial bronchography requires speeial instruments and

assistanis.
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Fig 58 Senal exploration of right upper lobe only.

the medium, When the iodized oil reaches the bronchus of the affected
zone, and before images of total filling are formed, the doctor orders
the patient to stop breathing and obtains a film that regi?(“rs !he
early 1mage of filing. From that moment the films follow in ll"_mk
succession and the patient is moved a little in one or another direction
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CHAPTER VIII

Bronchopulmonary Malformations

Bronchopulmonary malformations are seen n clinic with un-
suspected frequency and mn varied forms The frequency and poly-
morphism of their clinical and radrologic features makes 1t necessary
to differentiate them from all ob:cure bronchopulmonary diseases

These malformations may be grouped as follows*

1)  Congenual malformations that during gestation have affected
the bronchopulmonary system to such an extent that extrauterine
life is impossible, Those indrviduals so affected are never considered
patients as they have neither a history nor a radiologic record For
this group we have only autopsy data

2).  Bronchopulmonary congenital malformations that made ex-
trauterine Jife imposable and affect the hfe of the patient according
to their degree of seriousness. Some of these individuals die from their
first infectious disease, they, therefore, have no radiologic records
Others get over their first diseaces, and reach adolescence with a
history of repeated bronchitis, asthma, pneumoma, lung conges-
tion, ete.

3) The third group 1s constituted by those malformations that
affect the normal bronchopulmonary structure, but there 1s no
history of anatomic changes unless other processes ntervene to
bring them to hght. These persons have normal infaney and attain
normal adolescence Frequently then we find unsuspected lesions on
radologie examination of the lungs, and they may be trivial or may
be due to a discase process. In the latter ease it 1s not always easy to
venty the congemital character of the discase, and 1t 15 then that we
must remember that only the first group mentioned are true broncho-
pulmonary malformations since there have been no intervening
dynamic, infectious or biologic factors i the development of the in-
dividual, to give the discase both a congenital and acquired character.

Regarding this vast problem of malformations, we <hall consider
only therr radiologic aspeet and attempt to explain their pathogenesis
a0d the anatomieal basis of each type.

81
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Embryology

Alterations in embryologic development lead to the various mal-
formations we find on autopsy or in clinic.

The bronchial tree may stop growing the moment the primitive
bud of the lung segment appears ; that is, when the formation of the
main bronchial tube begins. This happens betw een the first and secend
months of intrauterine life. We then find complete absence of one lung
and 1ts place is occupied by connective tissue. This malformation is
called pulmonary agenesia and may imply the absence of one or both
lungs or lung lobes.

Growth may stop later on, when the secondary branches originate,
At this stage, the bronchial bud that has been included due to un-
known causes, bulges, forming a great cystic cavity containing a
great or a small amount of hiquid,

The cystic wall usually has the anatomical structure of 2 medm
calibre bronchial tube. This shows that it has developed at the
moment of intrauterine life when the mesenchymal elements of the
air tube appear (cartilage, elastie, and musecle fibres).

This malformation that occurs between the third and fifth months
is called an air cyst.

The eyst may be single or multiple. Exceptionally it is found alone;
the usual thing is to find adjacent to the air cyst a scarcity of or poor
secondary branching and alveolication. This permits a differential
radiolome diagnosis among other images that are similar in direct
radiography, but in which bronchegraphy does not evid altera-
tions in the number or development of the branches.

If the bronchial tree continues its normal evolution up to the l?fth
month, but stops its growth the moment the fine branching of third,
fourth, or terminal order begins, we have the malformation called
alveolar ta. The lung corresp to the affected zone mny}w
able to breathe as it has almost completed the second stage of its
growth, during which, even though there are no alveoli, hem{“““f
may be possible through the fine air tubes and the nbund:_mt ?aPl”ﬂr}
vessels that surround them. Due to various factors, this pictur
modified in the adult, especially on rccount of post-natal dc\'clopt:
ment of the Jung, pulmonary dynamics and the added effects of
infections.

Ief ;}?en Zronchinl tree has grown normally up to the seventhlmon”‘
of intrauteriue life, but stops growing then and instead of forming the

e i3
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difficult thus increasing tension in the cyst and contmbuting to its
expansion,

These last malformations may combine and present o predominate
cystic or bronchiectasic aspect. For thisreason they have been given 2
variety of names, such as: polycystic lung (Bellucei), Cystform lung

5 feclasi:

(Vacarezza), tte bronchiectasts, cystic bronch ete.
Roentgenographic Aspects
The radiologic aspect of bronchopul y malformations s

Tia €0B Case of cystic bronchiectasis
The branches end m saceiform expansions
There 15 a scaraty of fohage sl et
oo L physema, The polycychie aspect of ":
Tt ver . parenchyma may be scen over the ®
) v filled with the opaque substance

varied. Some scarcely disfigure the lung image while others fundamen-
tally change the aspect of the lung. (Fig. 60, 61, 62}, ——

A direct radiogram of the lung may disclose a mal[ormnt}l}anl, e
bronchography gives the best radologic picture of the bronc! mmycd
by the use of the contrast medium. This method should be er}l:p peity
when it 1s desirable to verify the presence and extent of the
formation.,
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‘We should mention tomography as an auxiliary procedure as it
gives us a valuable picture of the actual state of the lesions in the lung.

Lung Agenesia

Hemithoraz lung agenesia (the only type in which hfe 1s possible),
has 2 radiologic image similar to that of atelectasis.

BRONCHIAL
. CANCER

— outwaro
COMPRESSION

- SRONCHIAL
AGENESIS.

T 62 Vamouws
1ypes of inferruption
of the contrast me-
dium The essential
charactecistie of the
stop, due to agcnesa,
of the bronchus, 1

Fio 61 Thisisan aleeolar agensia There are no fine the termunl expan-
branches, and the only athurs present are thick and sion of the bronchal
endin a glove finger There 19 1o folage Tumen

In some of the exeeptional cases reported—25 cases 1n world liter-
ature, although the list has not been revised—there was a umform
opacity that did not present any radiology characteristic to differ-
entiate it from atelectawis. It was necessary to resort to contrast
bronchography which revealed that the main trunk of one side of
the chest, or a whole Iobe, ended 1n an expansion or sac (Fig 62).
It is preeisely the formation of this sac that allows us to differentiate
between bronchial closng and an obstruction due to a tumor.
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Complete absence of lung tissue may occur in only one lobe; and
in this case direet radiogram and bronchograms show the same signs
of agenesia that appear 1n agenesis of the whole lung. We have no
statistics regarding malformations.

There exists the possibility of mistaking the rupture of the main
bronchus with a bronchial agenesia, especially when the rupture of
the bronchus 1s observed many years after 1t has occurred.

Fig. 63 shows a bronchography and a direct radiography of a pa-
tient who had suffered the rupture of the main right bronchus due
toa severe external contusion without any lesion on the thoraeic wall.
The bronchography shows a “glove-finger” stop as the agenesia of
the lung originates it.

It was only bronchoscapy that permitted the observation of the
scar and thus find the relation between the patient’s history and his
actual dicease

Fia 63 Durcct radiography and bronchography in & case of
rupture of the r1ght main bronchus

Air Cyst

The picture of the mr cyst by direct r:
aspeets, depending on its actual state an
malformations.

Tt 15 well known that these cysts may contain a great of 3 small
amount of fluid and that infections may have modified their rxdxolt;g)':s
picture and symptomatology. In direct radiography, the cyst has

adiography presents vnrizlms
d that of the accompanying
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Ort1z on account of a lung condition The family history of the patient is of
no importance; and the personal history is as follows: He had measles at tvo
or three years of age and pneumonra at the age of 14 After that he was
always in i health Eight months after his recovery from pneumoma, during
one of his frequent coughing fits that remained as a sequel, he vomited pus
The actual disease began in 1934 when the bronchitis became acufe with a
bloody expectoration, although Koch bacilll were not found in the sputum

reveal

e,
Fic 64 Diect radogram showing  Fra 65 Tomogram of the same ca%e, IVer
 outline, as vel

ty 10 the muddle field of the night  ing an irregular and interrupte
{Lu:lg“((yh::t ) m‘ as the presence of other annular images. (Cont)

e, but there
usly but &

He suffered from ntense weakness, insomnii ax;d losts of appetit
almost 8P
sudden and severe hemorghng&;
ed Wl
emoply s retu{n d Wit

was no rise of Js e ¥
year later he suddenly got worse due to
T41 want vmcd madinal traatment he recovered but e
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days and the patient recovered. Nevertheless the bloody expectoration con-

tinued, and in July 1939 he was admitted te Ranson Hospital on the sorvice

of Dr, Raut Ortiz.
S —

52N

- or DI

ties of 0 c c. per day, Sputum was sometimes purulent and at other times
econtained blood but no Xoch bacilli. Pulse 78 and blood pressure 130/90
Weight 54,000 Kilos, height, 1.50 metres Weimberg Ghedini, and Gassoni

Fra 66 Radiograms taken mn trapsierse position

£l UL OSS Cleatly SOWL LI VY
. Mhleess reladmoge vecords raswlod tanmataripeat it arm bk comman.
i1 hung drscascs and led us to suspect that we were deahing mith an ohseure
condition

Bronckography eleared up the dizgnosis, as may be seen i Figs. 68, 69
™nd 70 Yn Fig 68 the image of the bronchial tree n frontal posstion thows
the disappearance of the normal folsge and the presence of » lorge eavity
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od 8 fow
g the
it 8ul

obtarne
Fr¢ €8, Thi bronchogram reveals the F":i 6?&5"22‘;‘15‘;2‘:8 e hown
extensive alterations i the bronchial tree  BCCONX Sq‘:'u contamng more contras
and ampullar and cystic expansions. There '-‘(35“0 tkCnr’A’L )
13 searaty of sccondary branches and  stance
foltage (Cont )
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incompletely filled, as well as multiple small cavities The odized oil has
penctrated with difficulty into the large eyst and with great ease into the
amall ones Fig (9 shows the bronchial aspeet one minute later, the eyst 15
now more completely filled, and the small terminal cavities of the bronehn
are filled completely with the idszed oil

The searcity of branches 1s evident as well as the absence of foliage The
greater bronchial branches have an
arregular calibre, and thetr filling 15
mombiform 1 character denoting the
absence of pus,

The radiogram in Fig 70193 view
of the same Jung seen in the oblhique
position, and res eals the relationstup
of the large cyst to the neighbouring
bronctn and the terminal bronchal
expanons

The patient remained 10 the ward
several months and duming that tire
repeated diagnostic tests for baeill
were negative

In & cace of tins nature only one
diagnosis is poswible, namely, con-
gental malformation of the fung
Within this diagnoss, the case would
correspond to a ense of complicatedd
or suppurated cy«t Simultaneously
there exist other multiple wmall
cystic malformations, that affect the
bronchial tree 1n the viemity of the
large eyst The co-existence of these
processes confirm the dugnomis of  gpwimg the relation between the cvstie
oyst caity and the other brunchal cbnges

Case 2, This case is similar to (kad)

Case 1 The patient, a boy 8 years

old, had whooping-cough at the age of five and at the age of 6 deseloped &
luny condition with fes er, whieh was diagnosed s prenumonta compheated by
Plevray, One night, he vonuted and the vomitus contaned pus The cough
continued and was secompanied by expertoration  Three months later the
boy had measles, At the tine of adnussion he had no fever and was in good
general health The Gheding and Cassons reactions were negative No Koch
baedli were found m the sputum

Dircet radiography (g 71), showed a peculiar mcture at the base of
the left Jung, The costodsaphragmatie <umus way ob~tructed, and the pers
eardiae region showed an ovord nng-like image, having a dlear superior
outhne but the inferior outhine werged imto the <hadow of the costadi-
aphragmatic sinus.

T16 70 An obhue sow 1n the same evie
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Fic 71 Frontal immage shwoig an  Fic. 72, Shadow tn transverse posttion.
annular shadow 1n the left base and a costo- A polycyelic annular shadow n1th an opacity
diaphragmatic shadow on the same sde i the loner portion and a wisible lovel
(Cont ) (Cont )

Fic 73 Senal radiogram taken during expuration (4) and
during mspiration (B) The change in the aize of the unage 1
evident. (Cont.)
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Teoato e

- Ye ning-hhe
s '

h L« puawr A4 dts contraction duning exprra-

Fio 74 Bronchographic view of the pre-  Fia 75 The same caw 1n_dorsal de-
SR ewe A cavity has partully fillnd, cubitus, shoning the wrrgular shupe of the

{here 16 gorrme secandsty branching and cavity In B B the myected  contrast
Yark of follage 1n the area adjacent 1o the medium may be seen
ey (Cont )

{lon In Fig 73 we have a record of these tso viens obtamed successnely
by neans of serial radiography ot the same focal (istanee.
 The brenchographie study showed clearly the eustence of a communsca-
tion between thys eypanding and contracting eavity and the bronchial
Eyem; but of greater importance 13 the fact that 1n the victmity of the
vty there was revealed a profound of the h hing
Eystem, bath as to the number of h hes and ther haract
bty The searcaty of fine branching was evident as well as the lack of foltage
and the expansion of the existing sccondary branches

e characteristics, together with the abeence of chinical signs and




Fia 71
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Frontal mmage shwomng an

annular shadow 1n the left base and a, costo~
dimphragmatic shadow on the same smde

{Cont }

Fia 72 Shadow in transverse position.
A polycyche annular shadow with an opacity
in the lower portion and A visble level.
(Cont )

Fio 73 Serial radiogram taken durng evpiration (3) and
during mspiration (B} The change in the size of the image i3
evident (Cont )
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_ In the transverse radiogram, the polycystic appearance of the ring-like

Tihe polycyelie fmage duning inspiration and its contracthion dunng expira-

10 73 Bronchographic view of the pre-  Fia 75 The same case n dorsal de-
Tous cow A cavity has partlly flled, cubitis, ghowing the ircgular shage of the
there 13 sparse secondary branching and cavity In E E the mjected contrast
lark of fohage 1 the arca adjarent fo the meiium may be scen

ety (Cont )

Llon. In Fig 73 we have o record of these tno views obtained successively
¥ - - T - o
tio .
system, but of greater importance 1 the fact that m the vietty of the
eavity there was revealed a profound of the t b
System, both g3 to the number of branches and their anatomic character-
inties. The searcity of fine branching was evident as well as the lack of foltage
and the expansion of the existing secondary branches,

These charactenstics, together with the absence of chneal signs and
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symptoms led us to the diagp of a I malformation of the air
cyst type, not a suppurating process (Figs. 74 and 75),

Case 3. This patient 40 years of age was admitted to the surgical elime
for treatment of a subacute lung abscess. His illness had begun about two
months previously, with an acute lung process characterized hy a sudden
nse of temperature with lanemnating pain in the base of the night chest
and a cough that at the beginning was dry but later was accompanied

Fio 77, Radiogram taken at the
end of medical !mtmt!\f,d:‘rl;e
u
lung (Cont ) :ai:{) Lacks clean cut outls

Fia 76 Dircct radiogram showing
a cavtty 1 the middle field of the mght

i he fever dropped
by a salmon-colored expectoration. After four dags t
gradually and remained between 37 5C and 38°C. Nearly o month ]ﬂlfi;}:::
expectaration, that had dimmsbed, became more intense, l‘sp‘('.ﬂ’-':t ,h P
sttting up n bed 1n the morning. Later the patient had two slig!
1. Lo

T 0D,
tion, the only abnormality was the finding, i the right subescapular region,
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ofan i -y murmur and & rhonchus, Laboratory ey, did not
reveal the presence of Koch bacilli, nor did they lead to the diagnosis of any
specific discase. The radiogram, howeer, revealed a cavitary image nith
its levels in the middle field of the nght lung. No other lesion was evident
(Fig 76).

After several months of non-specific treatment for the lung affection,
the patient was discharged. The radiogram, at that time, revealed nothing
more than a famt outhne of the cavity (Fig. 77).

Fic 78 Ths picture was ob Fia 79 Direct radiogram

tined when the patient was re- taken previous to contrast ex-

haspitahized {Cont ) plaration of the bronchus The
aTtows pownt to annulir images
(Cont )

A year later the patient was readmitted, becsuse of a shght hemorrhage
during an attack of grppe This was later repeated atmost weekly He had
1o appreciable fever, and no pamn He had a cough wsth bloody expectora-
tion He bad lost about ten hilos 1n weight and was compelled to he on fus
baek as 2ny change 1 lus powtion caused cougling and expectoration.
Auscultation of the right lung revealed rhonehu and damp rales, heard most
clearly at the angle of the scapula

A new radiogram was obtamed (Fig 78), shich revealed the ning-ke
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image 1 the middle field but without a level. The image was smaller, but
the outhne was more irregular. Various types of treatment were instituted
and laboratory studies were made m the hape of discovering the etiologic
factor. To this end, Professor Allende asked us to carry out a bronchial
exploration,

The exploration was done in May 1941, two years and a half after the
onsct of Fhe acute lung affection A radiogram taken previous to the bronchial
exploration (Fig. 79), revealed no change in the bronchial picture.

Fio 81. Continuation of the bronehal
The only abnormality cvident 1s a small filimg The mferior Lt of the cavity 13
stam within the field of projection, corre- shown

sponding to the first lower lobe branches

(Cont )

The introduction of the opaque substance did not at first reyenl thc'com-
- be seen in Fig. 79, at

Fic 80 Imttation of bronchial filling

munieation of the cavity with the bronchus. As may
first the branches of the middle, inferor and superior lobes filled up and tll;m
only abnormality found was staimng of the opaque substance betw een the
projection of the first branches of the infertor Jobe A moment lntcfr.”:f
Fig 80 reveals, the opaque medium had reached the lower border o
eavity, but mn very shight quantity.
In’t’ize course of) thcgcxp‘llor.""* w4 e anng’bin 4 can Tator the g";‘qr::
substance 1 the cavity, but ﬁmsﬂ‘
81, 82 and 83 show the two
decubtus.
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A tomogram made after the contrast exploration revealed very clearly
the outline of the cavity.

As hemoptysis and suppuration continued, Doctor Langer, without an
accurate diagnosts but suspecting the evistence of an air cyst, deaided on
surgical intervention

Durning the two stage operation a biopsy of the wall of the cavity was
obtained. The report was, “portton having the appearance of bronchial wall,

Tra 82 Late image of filmg showing ~ T'ra 83 Image n dorsl decubitus (Cont )
the lower Lmit of the cavity (Cont )

having a partly whole cyhinder cpithelum ” This confirms the diagnosis of
a congenital lung malformation, of the type called aur eyst

Case 4 demonstrates clearly the possibil of hial expl
1 children as well as in adults

This patient was a year-old baby who had had a cough for & few months
sometimes with whooping As chimenl methods, laboratory nvestigation
and radwology had failed to make an accurate diagnosis, the physician-n-
charge requested a bronchographie study

Durect radiography of the chest, showed the eardiac shadow displaced
to the right and the vascular pedicle evidently widened (Fig 84)

The same radiogram shows on the night side and from above downwards,
a thick tracing that seemed to form & boundary In transverse posiion
(T'g. 85), we may observe behind the heart shadow an abnormal trans-




Fiz 81, The displacement of the heart Fia 85 Tmage m transverse potion An
shadow is evident, as1s al% the broidenng  abnormal transparency well lmited tonards
of the vascular pedicle There 1s also an  the front appears behind the heart shadow
opaque traeng that crowes downwanl (Cont)
from above The heart shadow appears on
the night side (Cont )

Aitiont 1M
Fig 86 1, commeon trunh for the upper Fi16 87. Transverse positioft 17

and middle lobe, 2, upper lobe trunk, 3,
muddle lobe trunk, 4, lower lobe trunk, C,
cavity within which the catheter 8 has
penetrated The sarrows Indicate the mr
eyst (Cont )
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While the patient was under observation, he was feverish, and his general
condition became rapidly worse He was admitted to the hospital, where
he was operated upon for a left pleural abscess His general condition
improved after several months, and the chief of the service decided to per-

F1a 89 Picture of the left chest Fra 90 Left chest, three years
showing a Inrge casity having a after plastic operation T“Ombhle:
double level Pleural cul-de-sac 11 tubes and a safety pin are ol
free, (Cont ) gerved (Cont)

form & total plastic operation, with the object of collapstng the lung and re-
ducing the cyst.

Thrgec years later the patient hazj & copious discharge from a thoracie
fistula and . N

A radiog:
extracted 11 .
Transverse radiography brought mnto further evidence the two rubber
and the safety-pin, and a fluid level within a large eystic xmaé:edm -+ in the

Tomography in transverse position, only to confirm thp] r;lxidgnnd prid
previous rad , that 15, the presence of a cavity with flu
- [ L

the regeneration of the

and a safety-pin.
tubes an: e

bamd - Tt s cavit .
- " i;broz’c]mgmpluc study, the
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Fta U2 Muddte phase of brone hual fiflmg,
conbrmmg the atrophy of the first ventral
branchies of the loner labe (Cont )

Fia 03 Finad phase No commumeahan
af the cavity with the bromeha) tree w
evvient This communtcation iy undoubt-
adly efeeted through a very varrow onfice
1¥nd)
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In these bronchograms we observe that the branehes corresponding to
the lower lobe, especally the first ventral branch, do not show normal
characteristics, bemng replaced by an atrophic bronchus without secondary
branchings

The coutse of the disease together with direct radiologie and bron-
chographie cvidence Iead us to this diagnosis, and with the object of extract-
mg the foreign bodies retained in the interior of the supposed cyst, the
patient was again operated upon

The site chosen was the thoracic fistula. The operation was attended with
great difficulty on account of the vasenlarization surrounding the fistuls
Once the fistula was widened, forceps were introduced by means of which a
large rubber tube was cxtracted It was onc of those used for drainage,
doubled in two, wiich explained the appearance of two tubes in the radie-
gram. The safety-pm could not be cxtracted as 1t was unprisoned in the
walls of the cavity,

The endoscopie examination of the cavity revealed a smooth bulliant
surface, having the charactenstics found only in epithelium, It was, there-
fore, really an aie eyst that had been opened and drained. This treatment 1
dangerous as 1t may cause a fatal hemorrhage and its plastic operation that
followed could not effect the cotlapse of the eyst. Only lobectomy could have
been of henefit before perfoiming the plastic eperation,

Bilateral Alveolar Agenesia
This malformation may involve both lungs and may limit the

Tie 951 Radiogram shawing the sppearsnce of both
lungs 10 & case of alveolar agencsts. (Cont }
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Unilateral Alveolar A it

Incomplete alveolar agenesia of the bronchial tree i ulso character-
ized by formation of the bronehial branches, but with complete
absenee of the fine branches and acini. Furthermore only one hing
is affected.

The following case shows a radiologic view of this type of mal-
formation.

This patient presented the elinical picture of a lung abscess. From

3 here
'1c 96 Appearasce of the Jeft Jung Tz 97 Tomogram of the same rase ».
n 1xlmdlrect. rgrd’fo:—mm taken with - the numerous annular magesthat ]‘(’HD{;'E this
cressed tme of exposure wth the shadow are better distingiished. (Cont.
objeet of selecting opacities (Cont )
infancy he had suffered from extreme respiratory difficulty :.md zl:::il
been susceptible to colds. He had always had expectoration
coughing, even when ho considered himself in good health. s
We examuned him 20 or 25 years after the apparent oncet of
actual tliness. ithin
Radiogram 96, shows the left lung complete.ly ﬁllcd’;;‘ndt;ghea
this opacity we may observe multiple annvlar images. “The
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has been deflected and the heart shadow 1 not evident within the
opacity. Nothing abnormal is observed in the nght lung.
Toemography, of which we may see one plane in Fig. 97, confirmed
the presence of these multiple annular images, which appear as open-
ings within the opaque mass. Contrast exploration, however, re~
vealed clearly the profound changes in the bronchial urclutecture, as

fio 08 Dronchogram obtaived i Lfy
Lateral deeubitus, Khowmng the gearcity of
secondary branstungs sid the presence s
the brovehs of ampull i espansine ending
m & glore pager, {Cont }

Fic 99 Bronchogram obtamed m supine
decutatus and ohhque direction, sbowing
the profouna changes in the keft hmg (Ead )

shown in Figs. 98 and 99. The principal branches bave not changed
greatly but the secondary and third degree branchings are few, are
greatly nereased in sizo and end in ampullar expansions that il
eawily with the rodized ol Fig. 98 was made in left lateral decubitus
and Fig 99 shows the radiogram obtained 1n supine decubitus and
oblique direction.

Cystic Bronchuectasis

Under this generic term we inelude bronchial deformities that
affcet the end of the Lranch where they ¢ause an ampullar ar eystie
expansion We melude in this group the so-called sacciform bronchi.
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Fic 100 Direct radiogram showing the criss-
crossing of many annular wmages, prneipally
the upper nght field (Cont )

Fic 101 A and B are tomograms showmg the polycystic
condition of the upper night lobe (Cont )
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Tic 102 A, B, and C, differcnt aspeets of the serial record of bronchual filing, showing
the extenstve alteratton n the bronchil archutecture (Cont )

Tis 103 Panoramic view of the bronehial ~ Frc 104 Pnnornxgicd view flr;mlnr;\:nsvp(“:f:‘
filling of the right lung 1n standing position position, confirming fin l;nlgs ‘} Lo the
and frontal 1neidence Numerous dore’s fiest tion and showing the lobular Jo
1mages are seen. (Cont ) upages (Cont)
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the age of 8 and an intestinal complaint of short duration at the age of 22
Two or three years previous to scehing medical atd he noticed an inereasing
tendency to become fatigued, weakness and loss of appetite He had ex-
pectorations first only in the mormng but later dunng the whole day. He
had no fever His weight remained stationary, but his lung complaints went

through eyche periods of iy and exacerbation E:
revealed a predominant sy mptomatology in the muddle field and the base

Tic 105 A honeycomb-like TiG 106 Tomogram of the same ease, clearly
mage in the zuddle field of the left  showing the characteristies of the honescomb
hung (Cont) st thchened walls and calls of varying sive

(Cont )
of the right lung, chaiacterized by bronchoalveolar sounds and y

murmurs Nothing abnormal was found on percussion.

Direct radiography showed that in the middle field of the left lung was
an area having the appearance of 2 honey comb with large cells. In the nght
base as well as in the left radiologic signs of bronchiectasis were evident
{Fig 105)

A tomogram of ths area reproduced 1n Tig 106, showed more clearly the
honey comb eharactenisties, namely, thickened walls, and cells of unequal
size The clear outlines of this honey comb were also evident

The contrast radiologic exploration revealed that these multiple annular
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images of the left upper front lobe, had difficulty in communicatmng with
the bronchus, due, m part, to the fact that the communicating onfice was
narrow, and also because the seeretions filled the cavities and bronchial
channels. In the cavitics where the opaque substance has penetrated, the
mining of the 10dized o1l with the sceretions is evident, accounting for the
absence of true dore’s nest formations (Fig. 107 and 108),

The neighboring branching 1s greatly altered as to quality, calibre, and

Fic 107 Imtiaf f filling,
1 Aill Tia 108 Intermediate phase of g
1 1tiation ol; b{lt‘mc]ua ing : 3 c :

showmng the
and ampullar cxpansions filled with opaque
substance and secretions (Cont )

(End)

i ' exploration
lack of foliage On account of the paticnts’ extreme dyspnea, explorafl "
of the right Iung base showed only a cylindrical bronchial expansion, in

dicating a lung abseess, .
ghOgmghy was difficult i all these cases because of the incomplete

Brone!
filog ~ *ctasis, annular
I trary to what
1mage

we have just scen, the opaque substance penetrates easily. ined
I
Case 3. Thrs patient 1s 20 years old. Siee chlldhzl)]o((i{ he”}:;unsac::(ripuﬂllsng
of mternuttent coughing and expectoration. He had l? ta}sw e had It 2t
abscess At the time of admission ke had no fever bu
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€ 4 content (G
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Fig 111 Bronchogram taken sn standing
position The terminal ampullar expansion
of the brapches 15 oberved, as well as the
lack of foliage and neighbormg craphysema
(Cont)

A
v

Fia 112 Picture i nght Jateral deen-
bitus The dove's nests are eleatly scen, as
well a3 the general charactenisties of the
malformation (Cont )

Fig 113 Image in dorsal decubutus,
Tmage resembles a bunch of gheinias
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Fra 114 Jadiogram of cuse 4, showlng
numerous annulat images In both lung fields,
but especially in both bises (Cont )

Fio 115 Bronchogram showing the wtial Fra 116 In this bronchograny, the ter.
phase of atveolar llng (Cont ) minal expansions of thie bronchus are seen
together with the absence of foluge and

fine branchings (Cont )
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Case 4. The following case shows how greatly clinieal symptomatology
and the patient’s lustory may differ from radiologic findings. This patient
is 52 years old, has never had a severe illness, has never consulted a dactor
except for chrome bronelutis, which penodieally heeame aeute, His reason

for coming to the Rawson was to have an x-ray of his chest i complince
with a Duhlia o dbh me 21es e

ne
Fia 117. Another view of final fillng Fi 118 The same cese scen m fransie

phase of bronchial tree Here the altera- position (Cont }

tions beecome more evident (Cont )

could be observed within those annular images During mqp:ratm?r:z\fcf““
annular images showed o characteristic expansion and became ’codn”;at o
during expiration The elasticity of the \‘mlls of the cavity pm‘ffc s
was formed by vesicles of congemtal origin for no other destruc dl &nsl’vt‘
could assume this formation. What really revealed the deep .n;l n:gﬂﬁﬂ
alterations of the bronchial architecture, however, was bronchial exp
by the contrast method as we may sce in c}:» following pwtlurcs. ore coi-
Fig 115 is 2 view of the canalicular filling of the right lung, e e,
plete 1n the branches of the middle and lower lobes. Th? mf;r%::;chiaf P
stregular outhne and poor secondary branchings of the br
are shown
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Figs. 116, 117 and 118 show \E tng with
the bronehi, in place of the normal foliage Normal foliage 1s almost absent
i this region and the scarcity 1n fourth and third order branchings s
manifest.

Suspecting that the lesions found in the right side were also present i
the left, as the direct radiogram gave the same indications, an immediate
left bronchography was decided upon.

Fig 119 shows the canalicular aspect at time of filling of the bronchal

Tic 119 Connlcular view of the left  Tte 120 Appewrance of the bronchiat

bronchial tree The branching appears more tree durmg finsl phases of filing Note

normal than that of the nght sule (Cont ) ampullar espansions and absence of foltige
and fine branchings (End )

tree The alterations in the large and medium trunks are not as evident as
m the right side Frg 120 corresponds to the final alveolar filling phase,
and here 1t 15 evident that if the canalicular alterations of the bronchial
tree are fewer in the left side, the terminal alterations of the branches are
Just as tense Here also we find the ampullar expanwions in commumea-
tion with the bronehs, together with the poor fine branchings and absence
of normal fohage

Only congemtal defortties could cause such gross deformatics of the
bronchial tree 1n view of the negatne history of the patient. These de-
formities may remamn unsuspeeted by the patient, Ins fanuly and his physi-
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cian. This casc is similar to that of polyeystic lung, but we prefer to keep
tius name for those cases that have this same appearance in direct radio-
grams, but 1n which the opaque substance docs Not penetrate the mterior of
these cavities, or penetrates with difficulty. The present case corresponds
to the one classified as saccrform bronehiectasis,

Case 5. Let us observe a case which proves that these two procesees,

22, lar images 1n the
Fra 121. Numerous annular Fig 122, Simil
images are ohserved covering the Teft tung (Cont )
nght fung (Cont ) J
polyeystie lung and bronchiectasts, are only phases of tt.hL-tsamo congemta
imultancously in one patient.
picture, as both may be found simu b it pre<ents.
with one exception; although it p s
Tlus case tesembles Case ¢ pin n e iy

m the direct rad 2 similar app siles
broncho;'riphy shows that image of the bronchral tree on the right eide is

i i i f a polycystie lung
of sacciform bronchiectasis and in the left that of g
T"}le clineal history 15 the same as that m the previous case. Tktlgﬁtmnt’s,
beheve they have ehronie bronchitis cr‘ astllmz; or tlhi}[,gfgli n‘r::ihr Hﬁugeﬁ
Fig 121 shows a view of the nght chest, where m I 1 '
mny‘ie observed covering the whole lung Fig. 122 shows stmular tmages i

the left lung
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Fio 124 Lste mmge revenling the com-
Fia 123 Image of the filhng phise of the munication of the bronchial branchcs with
nght lung base (Cont ) the eysts (Cont }

Fic 125 Late unage of contrast explo
Tation, showing the pumerous dove’s hests
(Cont'}
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Tic 126 Imtial image of the exploration
of the left side The changes 1n calibre anid
outlne are evident as well as the sparse
secondary branchings (Cout )

ta 127, Image of intermediate phase
of exploration 1he 1odized ot does aot
penetrate the eavities (Cont )

Fie 128 Tinal phace of bronehml ex-
ploration 1m the Jeft side, ghowing that the
opaque substance has not penetrated the
eystic eavities (End )
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Bronchography reveals, that the bronchial tree m the nght side 15 very
different from that on the left, as serial radiograms shown in Figs 123, 124,
and 125 attest These radiograms correspond to the right side, and Figs
126, 127 and 128 correspond to the left side Tigs 123 and 124 show the

¥ig. 125 shows the final v1ew after the contents of the branches have been
evacuated; then the multiple dove’s nests become quite clear In the left
side the imitial images of the bronchial fillings are very similar, but the final
view (Fiz 128) is qute different Here the 1odized onl has penetrated n
ve;y small quantity and only into very few of the eysts .
ot AR P SRR A

1 ’ !
and may co-exist or follow one upon the other.
Brenchial Diverticulum

When the bronchial tree is developing, sprouts may appear that
if retarded in their growth, later appear in the bronchogram as

Fia 129 Bronchogram of the Tic 130 Tomogram of the
divertrculum
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“glove-fingers” or diverticula, These bronchial outlines appear
locahized in the site that corresponds to the normal growth of bron-
chial branehes in animals. For this reason they bave the character of
an inherited agenesia.

We had the opportunity of observing one of these anomalies in
an adult patient with chronic left pleurisy. A contrast exploration was
carried out with a view to ascertaining the dynamic state of the
affected Iung. A diverticulum 1 em, long was seen, originating in the
middle part of the intermediate left trunk. Later a tomogram eon-
firmed the presence of this anomaly (Figs. 129 and 130). It has no
pathologic significance.
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CHAPTER IX

Bronchiectasis

ETIOLOGY

From a study of patients affected by hronchxectf\s}s, we may c(:il
clude that numerous factors are involved in its origin. I“fmq‘!’)?" dy
these factors oceur individually but a5 a rule they are com! Lnen
Some of these factors may be absent in cases of bronchal expl:muwc:
but there is one, that in our opinion is always present and 1s r
sponsthle for the ectasis. -

Before considering this factor, let us briefly review the accepted
theories regarding the etiology.

e most gengemlly accepted theory 1s that exp:'msmﬂt ?thh}:Z
bronehial wall is due to an infection that destroys its Cmtfml )fécnon
theory is based upon the fact that a certain degree of m lotely
accompanies every bronchial expansion and more or less comp
destroys the bronehial wall. g

This theory of infection may be as follows. Hm?logw sfutz{lxes F;ox‘x:
that in addition to expanded bronchi having thin wﬂ”““ ‘utchat are
Jection, there are others equally expanded but having walls o
only shghtly affected or they may be undergoing a proce of the
!t;ﬂu“ee thickening, It is therefore not only the destruction

tonchial wall that conditions ectasis. )

Another theory maintains that 1t 15 not only the isolated ‘f;f;
of mfection that cauces bronchiectasis, but that the prcscnf ex-
secretions is also eswential as the latter are the direct cm}szl D\valls
Pansion through the pressure they exert upon the brcncthcory by
already weakeneqd by the infection We may dismuss this for the
stating thg the secretions are not absolutely necessary o; are
Jormation of the ectasis, for extensive bronchial cxl’“})i“’%fﬂﬂ_
oberved with scarcely any secretions. ‘They are €ases Of‘ J’;r\'mg
chiectags that every clinician has had an opportunity of ’: sthnt m‘
or there may be long dry periods in bronchiectasis patients
1O way lessen the de, ec of bronchial expansion, .

€ clinjeian js alf; E\mllmr with severe bronchorrheas that have
ot eaused bronchicctasis.
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128 RADIOLOGIC EXPLORATION OF THE BRONCHUS

Nor do modern methods for removing the secretions and for
bronehial lavage heal the bronchiectasis as this theory would lead us
to believe. Moreover, the ectasis is present also in the upper lobes
where secretions are minimal.

A third theory suggests as an etiologic factor, the retraction of the
lung tissue surrounding the affected bronchus. This would occur in a
ease of peri-bronchitic pnenmonstis, This theory explains satisfactorily
the final phases of bronchiectasis, when next to the expanded branches
there exist obstrueted bronchwolites that cause atelectasis or when
the infectious process has progressed beyond the limits of the bron-
chial sheath (Penbronchitis) The fact is that during the initial stage
of bronchiectasis, there are no neighboring changes that could in-
fluence the conformation of the bronchial wall which still retains its
sheath, muscular and elastic fibres and 1ts cartilage intact; that is,
it retains its normal resistance.

Bronchial obstruction has long been regarded as the fundamental
cause for ectasis, Since 1833 when Reynard mentioned this eause
for the first time, numerous authors have suggested various catises
for partial bronchal obstruction, foreign bodies, tumors, scar tissue,
ete. This theory of obstruction, however, can not account for ‘the
1nitiation of ectasis in those patients in which no cause for mechamc."ll
obstruetion is found, for instance in post-whooping-cough br‘f““h“
ectasis, or after measles, 1n bronchiectasis of allergic patients mtp or
without sinusitis As has been mentioned, the presence of secretions
would be a factor 1n this variety of obstruction but we ha'\'e already
pointed out that secretions may disappear or be non-existent and
yet bronchieetasis persists.

Our bronehial exarnations with contrast media have brought up
new arguments 1n favor of this theory and we believe that we hu\:e
found the missing hinks in a theory of the etiology of bro.nchxecmsxs
that is 1n agreement with chinical, anatomical and raciologic fuctsl:d

T our opimion, ectasis is due (o an obstruetive syndrome. In 0 hF‘}
to evaluate this opmion it is necessary to un'glersland bmnEr }l(ﬂ{

anatomy and physiopathology, as we shall point out' qucr. ra;:
ohstruetive syndrome consists chiefly in difficulty of expiration Othul
from the bronchus causing a temporary increase in pressure -
acts hke a heavy biow and is repeated more than 16 times lpcl‘ ntlof
ute, or 1000 times an hour, about 24,000 times a day. Inht lcbﬁ)c“, i«
coughing, that 13, in forced and multiplied expiration, this a
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BRONCHIECTASES 131

Fig 132 A and B Vanations in the bronebial eabbre dunsg reepiration The cabibro
nerenses durtng wepiration and dumnshes uniformly dusing expiration

As may be seen n Fig. 131, the contraction of these fibres canses an
angular strangulstion of the bronchial branch, which may com-
pletely obstruct it.

Normally, during inspiration, these fibres relay and during expira-

Tia 133 Varatons 5o the form and ealibre of the traches and main bronehus during
tonghing In addition to redurhion m ealibre & longriudinal crampling up of the nght
mamn bronehus ocours The cesophagus remains shll
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tion, they contract, accompanied by general contraction of the
bronebial museular fibres dunng the act of respiration. ‘This syn-
chronization between the relaxation of the fibres and inspiration also
occurs with the expansion of the chest and ean be obtaned by means
of artificial respiration (Fig. 132 and 133).

In patholagic conditions when the tone of these fibres is inereaved,
contraction during expiration becomes so energetic that the strangu-
Iation of the bronchial root begins, causing retrograde hypertension

Fio, 134 Truneular spaan causing complete closure of the mam mudlle ke broarhus
Inerensing anesthesia cqused this spasm to diappear.

of the airways, and as a consequence, expansion of the alveoli, or in
other words, emphysema, and expanston of the bronchus or brou-
fectasis
* We iusist in the necessity of going over the last part of Chapter v,
especially the part dealing with the physiapathology of the cough.
Brown Sequard (1) was able experimentally to produce cml’hyse"’:“
by stunulating the pneumogastric nerve causing a spasm of; f
bronehs, thus creating the syndrome of a functional obstruct'lon t }::
cavsed expiration hypertension This experiment emphasizes the
significance of the pneumogastric nerve in the etiology of dyspoes,
emphysema and bronchiectasis,

* Brown-Séquard ~Indieation d'wn wmode nonveny de production 4
Comptes Rendus des Seances de 1a Soaiete de Biologie—1885

emphysem pulioonaice
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134 RADIOLOGIC EXPLORATION OF TIIE BRONCHUS

showing at their root evident strangulations. Figs. 133, 136, 137,
138, and 139.

1t 1s the elastic and muscular fibres that cause the rigidity, re-
duction in calibre and truncular strangulations of the bronchial
branches. They are excited by nervous fibres which have been
stimulated by hypersecretion, congestion and infection. This vicious
crrcle may be interrupted jn any of its phases; thercfore, any treat-

Tigz 137 and 138 Late exaw ination of the saire patient showing the disappearance of t;m
£p1sm but the persistence of the steangulation of the lower main truak, particutaly durlmll:
exptration The lower arrow points to a strangulation of a branch during expiration &
below 1t the initiat ectasis of the branches

ment intended to reduce the threshold of neuromuscular cx(‘i.lnblllty.
may be of temporary benefit, whether it is done by x:e(lucmg (iﬂn-
gestion or by limiting the infection. That is why various types .Ol
treatment for Lronchectass usually produce n passing beneficia
effect until the vicious circle re-establishes itself.

The Foreign Body

The functional obstruction caused by the foreign body sc}l;\'es.:rl:
an experimental demonstration of the importance .of this m'fcd nm;es
in the etiology of bronchiectasis. The term “foreign body” denol
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134 RADIOLOGIC EXPLORATION OF THE BRONCHUS

showing at their root evident strangulations. Figs. 135, 136, 137,
138, and 139.

It is the elastic and muscular fibres that cause the rigidity, re-
duction 1n cahbre and truncular strangulations of the bronchial
branches. They are excited by nervous fibres which bave been
stimulated by hypersccretion, congestion and infection. This vicious
circle may be mterrupted in any of its phaces, therefore, any treat-

earanceof the
ularly durmg
piration amd

Tia3 137and 138 Luteesan ination of the same patient showing the disape
&pasm but the peraistenee of the strangulation of the lower mam trunh, partiet
expiration The lower arros points to o strangulation of a branch during X
below it the 1nttial eetasia of the branches

ment intended to reduce the threshold of neuromuscular cxci.tnbihty.
may be of temporary henefit, whether it is done by reducing con?
gestion or by limiting the infection. That is why vartous tprS.U(
treatment for bronchiectasis usually produee o passing beneficial
effect until the vicious circle re-establishes itself.

The Foreign Body

The functional obstruction caused by the foreign body serves.s:j
an experimental demonstration of the importance of this m’fc(}“m‘ws
in the etiology of bronchiectasis. The term *foreign body” deno
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those bodues that actually come from outside the body and consist of
solid element, as well as those that anse 1n the interior of the broncht
{tumors and bronchiolttes) and that act in the same manner as extra-
venenous foreign bodies. The interbronchial foreign body causes the
obstruetion as much by 1ts presence, which partially obstructs the
lumen, as by the direct irritative spasm of the mucosa that 1t pro-
vokes or the secondary tnfection
that develops immedately after-
wards. This obstruetion 15 mam-
fested first by emphysema, and
when bronchial obstruction be-
comes complete 1t 1s cxpressed by
atelectasis,

For bronchiectasis to occur the
bronchial obstruction must have
persisted over a prolonged period
so that the infection has altered
the bronchial wall and made ex-
pansion easy.

For the roentgenologie diag-
no«s of emphyrema caused by
bronchial obstruction 1t is neces-
sary to obtam the radiograms
preersely at the final moment of
expiration, for the contrast be-
tween the very permeable lung  Fi 139 Record of the numerous strangu-
areas which expel the greater part  Iationsat th rootof the branrhes i the caso
of the residual air and those that * 7"
arc semi-permeable and permat only the expulsion of a small quantity,
18 most evident at that moment. By this means we are able to dis-
cover 1mital stages of emphyrema that pass unnoticed in the usual
radiogram made during inspiration.

Barcia (Montivedeo) and Overholt (Boston) have proved this
chnieally, the former in the case of a true foreign body and the latter
in a case of bronchual cancer,

Extrabronchial Compression

ompression of the bronchus from without can eause obstruction
to the column of expired air and imtiate, by means of hypertensive
repercussion, ectasis of the alveolus or the bronchus. Adenitis of any
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showmg at their root evident strangulations. Figs. 135, 136, 137,
138, and 139.

1t is the elastic and muscular fibres that cause the rigidity, re
duction 1 ealibre and truncular strangulations of the bronchial
branches They are exerted by nervous fibres which have been
stimulated by hypersecretion, congestion and infeetion. This vicious
cirele may be mterrupted m any of its phases; therefore, any treat~

Tics 157 and 138 Latecan iation of the same patient show ing the disappeatance of the
Spism but the persistence of the strangulation of the lower main trunh, partieahrly d\mmi
expiration The lower arnm potnts to o strangulation of a branch dunng expiration and
beloss 1t the sutial ectass of the branches

ment intended to reduee the threshold of neuromuscular e(cx’tabﬂ“yr
may be of temporary benefit, whether it is done by reducing C°“r'
gestion or by himmting the nfoction, That 15 why various tny’l
treatment for bronehicctasis usually produce a passing beneficia
effect until the vicious circle re-establishes itself,

The Foreign Body

The funetional obstruction caused by the forcign body Ser"es.:;
an experimental demonstration of the importance of this n'x’ccmm‘es
in the ctiology of bronchiectasis. The term “foreign body” Jeno
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those bodies that actually come from outside the body and consist of
solid element, as well as those that arise in the intenor of the bronchi
(tumors and bronchiolites) and that act in the same manner as extra~
venenous foreign bodies. The interbronchial foreign body cau-es the
obstruction as much by its presence, which partially obstructs the
lumen, as by the direet irmtative spasm of the mucosa that it pro-
vokes or the secondary infectton
that develops immediately after-
wards. This obstruction is mani-
fested first by emphysema, and
when bronchial obstruction be-
comes complete it 1s exproseed by
atelectasis.

For bronchicctasis to occur the
bronchial obstruction must have
persisted over a prolonged pertod
so that the ifection has altered
the bronchial wall and made ex-
pansion easy.

For the roentgenologic ding-
noss of emphysema caused by
bronchial obstruetion it 1s neces-
sary to obtamn the radiograms
precisely at the final moment of
expiration, for the contrast be-

tween the very permeable lung
arcas which evpel the greater part
of the residual air and those that

Tic 139 Record of the numerous strangu-
lations at the root of the branches 1n the case
of bronehcetasts

are «emi-permeable and permut only the espulsion of a small quantity,
1% most evident at that moment. By thts means we are able to dis-
cover imtial stages of emphysema that pass unnoticed 1n the usual
radiogram made during insprration,

Barein (Montivedeo) and Overholt (Boston) have proved this
chnically, the former 1n the case of a true foreign body and the latter
1n a case of hronchial cancer,

Extrabronchial Compression

Compression of the bronchus from without ean cause obstruction
to the column of expired air and initiate, by means of hypertensive
repercussion, ectasis of the alveolus or the bronchus, Adenitis of any
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showing at their root evident strangulations. Figs. 135, 136, 137,
138, and 139.

It is the elastic and muscular fibres that cause the rigidity, re-
duction 1n ecalibre and truncular strangulations of the bronehial
branches. They are excited by nervous fibres which have been
stimulated by hyperseeretion, congestion and infection. This vicious
circle may be interrupted 1n any of its phases; therefore, any treat-

Fras 137 and 138 Latcear ination of the sarre patient showing the dmppc“'}m;\tc[:fr:'l’x;
spasm but the peraistence of the strangulation of the lower maim trunk, particul uly

nd
expirition The lower arraw pomts to a strangulition of a branch during expiration ol

below 1t the titial ectasis of the branches

ment intended to reduce the threshold of neuromuscular ev(cnltnblhty.
may be of temporary benefit, whether it is done by r.cducm'g eo:;
gestion or by limiting the infection. That is why various t)p;s |
treatment for bronchiectasis usually produce a passing beneficia
effect until the vicious cirele re-establishes itself.

The Foreign Body .

' es A

The functional obstruction caused l.)y the forcxg;x l})l?dy 55{);:“"

an experimental demonstration of the xmport‘::nce o ‘blslm" e otes
in the etiology of bronchiectasis. The term “foreign body
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type, tumors, aneurysms, hydatid cysts, compress the bronchial wall,
reduce 1ts lumen and create the obstruction that eauses emphyscma
and bronchiectasis. In our apinion, it is this mechanism that explains
the perthydatid bronchieelasis and preumo-pericysittis. Perihydatid
bronchiectasis is due to the obstruction caused by external compres-
sion of the eyt upon surrounding walls of the bronchus. Exploration

) ht bronehand tree
L1 140 Extrabronchial compression of the basal trunk of the rig!
In the bronchogram obtamed during expiration, the reduction of the bronehul limea
causing the obstruction and imtting the ectasis, 1s evident.

with a contrast medium has brought this compression clearly ;n'“l)
evidence, as well as the flattening and dislocation of the bronchia
branches due to the eccentric growth of the cyst (Fig. 140). o

The pnewmo-pericyst is really an emphysema that snn'lm:mx;c he
gernunative layer of the eyst. The air penctrates through ;Zrough
the bronchioles that are meluded in theA penc_.yst or evcnt ouet
broken alveoli, and duc to a valvular action ~thls air canno ger o
as it accumulates, it loosens the germinative me;ni:l;‘nniirois e
pericyst If this valvular system becomes obstructed, the
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138 TADIOLOGIC EXPLORATION OF THE BRONCHUS

thz_m normal diameter are found. This is due partly to anatomic
lesions of the wall, and in part to the nervous alterafions that modify
the tone of the bronchial wail. That, is why ectasis combines with
branchoparalysis and bronehospasm.

Du{ing this period the reflexes are exagrerated, and for this reason
secretions are less for they are continually being eliminated. '

Twa 142 Same case, Ieft sude pxploration
chitis ot the wtiation of the ectwsis There Here we sce fesions similar to those exitimg
are siums of bronchospasm (arrow 1) and  oh the right sude (Cont )

of bronehectasis (arrow 2) Notroal {arraw

3) (Cont)

Fie 141. Bronchogram of a chrome bron-

Figs 141 and 142 are bronchographic pictutes of one of these
cases of chronie bronchitis in its initlation stage. Direct radiography
showed nothing siguificant but bronchography revealed signs that
Jeft no doubt about the anatomieal and functioning state of the bron-
¢hus. In Fig. 141 we sce typical lesions of the bronchial wall. Arrf:'w
No. 1 shows one of the branckes undergoing a bronchospasm nith
resulting decrease in its lumen as compared with that of nox:mnl
branches. (Arrow No. 2 points to branches that reveal all the signs

of ectasis and bronchoparalysis.)
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Local and general medical treatment sometimes has a very favor-
ble influence on the anatomy and dynamism of the affected organ. In
this case bronchography is useful to follow the course of the progress,
and as the opaque substance is completely eliminated within three
months and this is also 2 suitable period of treatment, the explora-
tion may be repeated without difficulty.

This same patient, whose case 1s represented 1n Figs 141 and 142,

Fra 143 Bronchogram of same patent TG 134 Fundings from exploration in the
asinTig 141, obtained three months after left eide after three months treatment Tho
medieal tretment The bronchospistn has  bronchial picture 13 now almost normal
disppearcd, the fine branches are more (End )

numetous and the folge 13 more regutar

{Cont }

was submitted to bronchoaspiration and bronehial Iavage by Doctor
R. L Castelli. After three months she was agaun explored with the
results observed in Figs, 143 and 144 In Dig. 143 the broneho-
spasm pointed out 1 Fig 141 has disappeared. Sccondary branching
15 more abundant and foliage more regular. The characteristies of the
bronchial tree arc now approximately normal. In the left side (Fig.
144), favorable changes have also taken place, but as this side was less
affected, the contrast between the explorations is less,
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Intermediate Period

After chronic bronchitis has led to degeneration of the bronchial
wall 8o that the process has become generalized, the signs of ectasis
begin to predomunate over those of spasm as shown by bronchog-
raphy. During this phase the secretions are more dense, they are
retained longer in the canals due to the loss, in the most affected area

F16 135 Direet radiogram showing slight changes
m the Jung reticwlum, (Cont )

of the cough reflex, therefore the suppuration images are m!i);:
frequent. The conformation defect of the branches nccom{mr;he
the frequently interrupted column of opaque substance d"el ;"m-
retained pus. As the most affected branches lack the normd.:: (Iicélf
mism, due to bronchoparalysis, it happens that the airis not ispl o
in a normal manner from the broneial lumen to lhfz e.ft‘“m'i's tom.
when the opague substance arrives it compresses the air Lke 2 pi
thus causing obstruction images at the branch endrr;g{f.dmummt od
Dunng 1adioseopy this obﬁtmc(im\‘ls very de“-”u air bubble
from obstructions orginated by secretions, for, while the
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rices rapidly on account of its lower density, the purulent bubble n<es
slowly, and we may observe its progress from the lower areas where
it is displaced by the opague substance to the upper ones where
it floats.

A record of this phase of chronie bronehitis may be seen 1 Figs.
145 and 146, This patient suffered from a bronchial process far several
years, progresang gradually from the asthmatic stage to that of

Tia 146 Bronchogenen of % prent with i 187 Droorhogram of Wit lung of
Rroms bronshutrs n queseent wtage The sume pasient The sgns of sylmifnical ri-
BrToms potat to shduns cxuend by pus and pusion re more evident (Ead

ar bakdibe (Cont )

tronchorrhea, Fig. 146 shows the bronehal a-pect of the right lung,
several expanded branches stand out, espeernlly in the bace, and the
abundzant sccretion 15 shown retained at the botfom of the branches
or being expelled,

Fig 147 Is 2 bronehogram of the same patient. Thia 1« the {oft lung,
where evidence of expansion of the bronchus 14 stronger not only 1n
the postenor lower lobe branches, hut also in the upper branches.
Thas proves that bronehweetacs 1 not due to the pressure af the secre-
Hon and that it 1 not exclusively of the lung bases, but that it
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is the result of the anatomic and functional transformations caused
by the chronic inflammatory process in the bronchial wall affect-
ing the whole lung, Naturally in the arcas where the secretions
are deposited, the phenomenon is emphasized.

Poverty of fine branching and foliage may be noted in the initial
phases accompanying cylindrical expansion of the branch. As the
anatomopathologic process becomes intensified, both disappear
completely.

In these final aspects of chronie Lronchitis we see a characteristic
bronchographic picture. The lung space is furrowed by thick bron-
chial branches having abundant secretion and complete absence of
the fine branching and foliage.

Final Period

The final picture of the chronic bronchial processes is very clear.
Both dinically and radiologieally, it has a characteristic aspect, so
that the differential diagnosis is casy.

Clinjcally the patient has passed from the coughing stage to that
of bronchorrhea and despite his morning bronchial cleansing, he
expectorates without the effort of coughing continuously during the
day. The clinical picture varies but the periods of appatent recovery
do not return, as usually happens in the sub-acute stage, X

Direct radiologic exploration provided very doubtful data since
although we see the hive cawsed by ectasis especially at thc. base,
it is not possible to make a definite diagnosis. For example, Flg 148
is a direct radiogram of a patient affected by chronic bronchitis Io_r
several years and in the process of an attack at this time. In t'lus
bronchogram, especially in the right base, the image o{ a bee-hive
determined by superposition of the bronchial ectasis is evident.

Nevertheless, bronchography gives us unquestioned findings.

In Figs. 149 and 150, the appearance of the bro.nchia.l tree at the
beginning and end of filling is observed. Increase in cnhbw‘of ~Iarg(;:
bronchi, the great amount of pus, the absence of fine brnnchmx';:. ':2
complete loss of foliage is evident. This aspeet may be seen in the
base as well as in the upper right lobe. The left lung also presents
the same picture (Fig. 151). 3 A

A QompI;rlson o(f tiese stages of chronic brunch'l(iﬂ, is vory. m:):’:
esting and although not obtained in the same patient, we never



Tia 149 Imtal broncho-
gralhic aspect of chroue brone

Tso 145 Divect v ,
et Tadiogram showing boney roml Bhiis 1 1ts fina) stage. (Cont)

apperrnace of mght bise, ewsed by bronehues
tasie (Coat }

T30 150 Intermediate phise of bronchsal ~ Tta 131 Appearance of the bronchial
By The absence of fine branching and  tree 10 the feft fule, which 13 the eame ay
foliage Iy e ident, &3 welf ns the presence of  the right (End )

Pus in the alcolar durts (Cont )
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less present the successive pictures of the bronchial tree affected by
this process (Fig 152).
Moniliform Bronchiectasis

A variety of cylinder eetasi, is the so-called moniliform expansion,
1n which the air tube doer not expand regularly, but presents bulgings

Tra 153 Ruduogram of the Tra 154 uinl phas of bronetnal filling
nght chosthowinganopiue  Some xpism with expinsion of brinches 15 ob-
e with multiple small  kerved Theseregulinity of the cabbre 12 apparent
cavities (Cont ) (Cont)

that give the opaque bronchus the appearance of a rosary In this
type also a chronic inflammatory process has led to the degeneration
of the bronchial wall, and by a mechamsm not well known, the
di~ease acquires the momtliform appearance

Fig. 153 15 a view of the right chest of a patient affected by a
chronme bronchorrheie bronehitiv. The opaque base has the char-
acteristies of anthracosis,

Sertal bronchograms (Fige. 1574, 135, 156 and 157, very cleariy
show the appearance of the bronchial tree. The expansion of the



TiG 155 Intermedate aspect of flkng 10 150 Final fillng phase, puving a
Ampullay espansions at the end of the characteristic picture of this type of ectasty
bronchus stand out clearly (Cont ) (Cont )

Fi 158 Dircct radiogram

Fia 157 A view of the same case 1 right trans-
verse position The todeed ol rosary 15 clearly evident,  where nstead of opacity 1 the
Arrow 1 points to the lower lobe trunk, arrow 2, the  base, an abnormal transpar-

ency 18 evident (Cont )

middle Iobe one; and arrow 3 powts out the large
meisura that divides theso lobes (Count )
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branches is searee, and it would seem that the dominating character-
istie is the more or less rhythmic strangulation of the bronchial
branch In the more affceted areas, the fine ramifications and the
foliage are xcarce or are absent.

On the leit side the process was not so mamfest, and we may
ohserve the first stages of this type of ectasis In the direct radio-
gram (Fig 158), the opacity is not present in the right base but here

Tio 159 Middle phase of bronchial fll-  Fia 160 Final phasc The norma) fuhage
ing The patholagte condition of the bronekn  Spasm of branches 15 <hown by arrows
w cuadent Note that here also (e branch  (F'ad )
conteacts before expunding (Cont )

we find a more than normal transparency, mdicating a moderate
emphysema. On this mde, the chronme bronehitis process has hegun
in »ome branches, especially in the dorsal branche~ of the lower lobe,
but the bronchial tree retains for the most part its pormal character-
tics, for 1t~ calibre deereases towards the peripheral zane, the fine
branchings are abundant, and the foliage 15 formed rapidly (Fige.
159 and 160).

All thes andicates anatomueal and functional integnty of the
bronchopulmonary <ystem.



Tic 155 Intersediate awpect of fillng Tie, 156 ¥mal filling phase, mving o
Ampullar evpansions at the end of the characteristie picture of this type of cctams
bronchus stand out clearly (Cont.) (Cont

: Fig 158 Direct raciogram
where anstead of opacity in the
base, an abuormal transpare
ency 1s evdent, (Coat )
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branches i< searce, and it would scem that the dominating character-
tic is the more or less rhythmic strangulation of the bronchal
branch In the more affected areas, the fine ramifications and the
fohage are searce or are absent.

On the left side the process was not so manifest, and we may
observe the first stages of this type of cctasis In the direct radio-
gram (Fig 158), the opacity is not present in the right base but here

Tic 150 Mddle phase of bronchal fll-  Fie 160 Final phase The normal toliage
g The pathologie condition of the broneln  Spnsm. of branches 13 shown hy arrows
1 evdent Note that here alvo the branch  (End)
contracts before expanding (Cont )

we find a more than normal transparency, indicating a moderate
emphysema On this side, the chrome bronchitis process has begun
1n some branches, especially in the dorsal branches of the lower lobe,
but the bronchial tree retains for the most part its normal character-
isties, for its eahbre decreases tonards the peripheral zone, the fine
branchings are abundant, and the foliage 15 formed rapidly (Figs.
159 and 160).

All this mndicates anatomical and funetional integnty of the
bronchopulmonary system.
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Segmentary Cylindrical Bronchiectasis

In some cases bronchial expansion affects only o few
these cases e are dealing with specific proccsses)ande:eli':l“x?z‘:'tig"
the obstruction responsible for the ectasis. This occurs in bronehial
tuberculus.ls, and is illustrated by the following ease.

The patient is a 15 year old girl who was admitted to the Rawson

Fio 162 Imtul filling phase shon-
mediastinal extension of the process are g the expinsion of the ventral
evident (Cont ) Lranch of the lower lobe (Cont)

Fic 161 Opacty of the mght hase and

Hospital in Cordoba. The previous record was as follows: A month
previously she had suffered from a severe pain in her side in the right
intra-clavicular region, becoming worse on inspiration. Fifteen days
later, she had a slight cough and expectorated a small quantity of
blood Immediately after the hemorrhage the pain disappeared. She
had no fever on admission.

Examination of the chest revealed breathing excursion on the nght
mde, with breath sounds intensified. A few rales were heard. The
radiogram (Fig 161) shows the shadow of the right base and the
mediastinal involvement,

Laboratory tests were negative for Koch bacilli. The Weimberg-
Chedini reaction was negative. A definite diagnosis could not be
made, o a bronchial exploration was earried out.
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Figs. 162, 163 and 164 show the results of this examnation. In
Fig 162, representing the mitial phase, the normal conformation of
the majority of the branches is evident, with the exception of the
first ventral branch of the lower lobe which is expanded ard 1s
irregular in outline.

¥ig. 163 presents the late image of filling in frontal postion. It

Tic 163 Late phise showimng mare dearly Tra 164 Transverse view of the
the expansion of the braneh (Cont ) allected branch (End )

shows clearly that the process mvolves only the first ventral branch
of the lower lobe.

In Fig 164 (transverse poution) affected branch may be identified.
In this radiogram we may observe upper branches of the middle
lobe, and compare the normal and patholomeal characteristics of
both branches

Later on, Koch baalli were found in the sputum. Nevertheless
examination with todized eil did not cause any rise in temperature
nor did 1t affect the general health of the patient.
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Lobular Bronchiectasis

\Yl.wn it is possible to prove that in a bronchorrheic patient, the
ectasis affects only one lobe, particularly the mddle lohe, surgery
15 the indicated treatment. For this reason the radiologic examination
must be as thorough as possible, in order to ascertain whether the

R
it

Fig 165 Durect radiogram showing a srall area of opaaity
1n the projection arca of the middle lobe (Cont )
disease is localized or generalized, and whether one lobe only or
additional branches also 15 affected.

The following case demonstrates that surgery should be done early
before the process extends and consequently becomes more difficult
to cure.

The patient was a woman 36 years of age, who had had chronic
bronehitis for many years with perodic exacerbations during which
the bronchorrhea and cough increased. In the direct radiogram the
projection zone of the middle lobe is slightly darker than the sym-

metrical zone (Fig. 163). .
Bronchography reveals bronchiectasis of the middle lobe only
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T16 166 The 1mage i frontal posi Y10 167 Transverse position urage The
tion Arrow 2 points to the upper inner branches particularly affected stand out
branch, preatly c¢xpanded Arrow 1 Arrow 1, middle Iobe trunk, 2, inner forwand
points to the other branch i boginning  branch and 3, the postenor external branch
ectasis (Cont ) Cont }

more pronounced in the mnner an-
terior sub-branch, 1 the other
sub-hranch, outer lower, cctasis has
Just begun

Figs 166 and 167 show the<e
changes clearly Arrow 1 points to the
outer posterior sub-branch and arrow
2 ponts to the inner antenior branch

The branches of the lower lobe are
normal

Dr J M Allende performed a
middle lobe lobectomy and the pa-
tient recovered

Radiogram 168 shows the appear-
ance of the bronchial tree after the

Tic 168 Bronchogram taken after
aperation, and the bronchial stump. operation showing the bronetual stump
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Bronchiectasis may occur in children as a result of bronchial
obstruction from the ingestion of forcign bodies or by segmentary
or truncular spasma of the musculature, These types of bronchicetasis
are also very frequently observed after whooping-cough, measles or
pneumonia, Early intervention is important in children as the surgreal
possibilities arc greater at this age and the patient is cured before
the disabling disease has transformed the child into an invalid.

170 Bronchogram showing bron-
cluectasis 1 the lower nght lobe (Cont.)

Fre 169 Direct radiogram showing filng ~ Tio

of the mght cardiodiaphragmatic  angle
(Cont )

We have had the opportunity of observing the case of a 12 year
old child, who had complained for several years of a post-whooping-
cough bronchorrheic process, At the time of observation his general
condition was good although he expectorated large quantrties of
mucus. He had no fever. Direct radiography (Fig. 169), showed an
opaque right base especially at the cardiodiaphragmatic angle.

Contrast exploration revealed ampullar and saeciform bronchi-
ectasis in the whole lower lobe field (Fig. 170).

Dr. Gowcoechea performed a lobectomy and months later we
carned out another bronchial study. The images reproduced in Figs.
171 and 172 were recorded. They show that the branches of the upper
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and the middle lobes have expanded, occupying the space left b
surgical intervention, The loner amputated bronchus is revealed a
a small infundibular stump better seen in transverse position. Bror
chopulmonary dynamusm has not been altered, nor 1s bronchiectass
present in the remaining lobes

Fia 171 Postoperative bronchogram  Fia 172 Transverse position bronch
showmg the displacement of the remuiming  gram showing the form and position of tt
bronchial tree and the point at Which 1t was  bronchial stump (End )

amputated (Cont )

Bilobular Bronchtectasis

Even though cetasis may begin 1n a bronchial tree segment as w
have Just seen, 1t rarely remans localized there Generally th
seeretions travel to unaffected areas and thus spread the process

Thrs occurred 1n the ca<e represented in radiograms (Figs. 173 an
174) The patient, 16 years old, had an acute brenchial process -
years ago, and has never completely recavered from 1t. This proces
has repeatedly recurred and after each attack, expectoration has bee)
more abundant During the past year bronchorrhea was continuous

Direct radiograms reveal opacity of the left posterior base. In th
nght lung an ascendmg reticulum amd 2 portion of horizonta
incrsuritis are evident



Fic 174 Transverse position 1mage,
revealing the’posterior postion on the
Fia 173 Frontal poation image revealing Ieft base opacity (Cont )
a left buse opacity and a nght homizontal
metsura tracmg (Cont )

LEFT SIDE
BRONCHIECTASIS

T'ic 176 Appearance of the bronehal
tree 1 the affected arcas Both radiograms
(175 and 176) were obtaacd at the same
focal dustance (End )

Fi 175 Appearance of the normal foltige
n the healthy sute (Cont )
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Contrast exploration revealed a bronchiectasis that completely
nvolved the lower left lobe and the linula lobe,

In Figs., 175 and 176 we may compare the healthy bronchial tree
on the right side with the affected one on the left side

A left pneumonectomy was perfarmed Pathologieal exammation
of the specimen proved that the bLronchiectasis affeeted the lower
lobe and lingula lobe only, the latter bemng pointed out as a third
left Tobe.

Bronchiectasis may occur simuitaneously n corresponding areas
of both lungs. Frequently the process mvolves hoth lung bases, less
frequently only the middle lobe of one sile and the hingula of the
other 1s involved, and 1t 1s exceptional to find this proce~s localized
in both upper lobes

The<e multiple localizations necesaitate complete exploration of
hoth lungs when surgical intervention is contempliated Otherwiee,
large lesions, at a distance from the operative field may pass un-
noticed.

In one of our patients, we found broncheetasis affecting the muddle
and hngula lobes. This 16 year old gl had had frequent attacks of
bronctutis with abundant bronchorrhea from childhood In recent
years, bronchorrhea had continued intermttently, Al therapeutic
measures had been unsuccessful

Contrast bronehial exploration brought out the following facts
In the right lung there ewusted a frankly abscessed ectass of the
mddle lobe and some bronchographie signs of chronie bronchitis 1n
the branches of the lower lobe.

Fig, 177 reveals evident dynamic and morphologic changes i the
trunk and 1n the branches of the middie lobe. The 1odized o1l has
reached the thick branches of the lower fobe and has become rapidly
distnibuted in the finer branches, while m the muddle lobe, the
oparue substance has filled & ngid tube lacking all aspiration char-
acteristies For this reason, while in healthy branches only images
with an mner outline are obtained, for the iodized o1l progresses
rapidly within them, in the affected side, images of complete filhng
are obtained (the outline of the hronchial tube), because all the
dynamie characferistics that make the opaque substance progress
have disappeared here Fig 178 shows us the same patient 1n trans-



Fig 178. Mhddle lobe bronchiectass, trans
yerse positron, (Cont }

Fie 177 Frontal view of rddle lobe
bronchiectasts (Cont )

ans1erse

trs
Fic 179 Bronchuectasis of the lingula fobe  Fig 180. The same case scen n
seen 1n frontal posttion (Cout ) position (End )
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versed position. Here the termnal ectasis of the muddle lobe branches
stands out.

Contrast exploration of the left lung, revealed a similar process
loealized in the lingula lobe, that 1s, in the symmetrical lobe of the
middie lobe. As we may see 1n Figs. 179 and 180; the ectasis causes
here the same dynamic and morphologic changes a3 are noted on the
opposite side, Branch suppuration images ate also observed in the
lower lobe; but in much less degree, and it 1s probable that they are
due to secrctions that leaving the Hingula lobe fall into the lower ane

Bronchography in a Case of Intrabronchial Foreign Body

The presence of a foreign body in the air channel, may cause con-
dibons of the bronchus and parenchyma, that may be confused with
mfectious processes, 1f the foreign hody 13 not opaque to roentgen
rays this confusion persists and the patient secks 1 vain for a cure.
Although 1t may scem strange, foreign boches are usually taken nta
the air tube unknown to the patient, somefimes during anesthesia,
or perhaps during temporary unconsciousness In the case that we
are about to desertbe, the foreign body, notwithstanding the fact that
it was opaque to roentgen rays, was not discovered until after thirteen
years of medical treatment The patient was a 45 year old man who
consulted Professor Villafafie Lastra for severe bmnchms, which nc
times was dry and sp: dic; at others hung wa:
hy <hght expectoration The p'ment had had little \leep for months
hecause of the cough, and had to resort to narcoties. A radiogram
taken dunng the first months of 1liness (Fig 181) shows an opague
tracing on the tail of the left hilum (indicated by arrows). Theie 15
{rank emphysems, 1n the region of the costodiaphragmatie sinus (The
shadow bordering the chest is the patient’s arm )

The peculiar opacity in this chest radiogram, and the emphy~ema
in the base passed by unnoticed by the first doctors who attended
the patient, who was submitted to various types of treatment for
his chronic bronehitis without recerving any benefit.

Finally he went to Buenos Aires, where he entered a hospital and
was treated for more than a year for chronmic bronehitis. Several
radiograms were then taken A Wassermann reaction proved positive.
This finding, together with the patient’s clinieal appearance led to
a diagnosis of luetic bronchitis For several months he received
antiluetic treatment without benefit It was troe that his appearance
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suggested the diagnosis of congenital lues for the root of the nose was
flattened, giving it the characteristic saddle appearance (Fig 182
and 183). The patient was aware of this opinion for he had been used
severa) times as demonstration for medrcal students, and he had
prote?(ed, explaining up to 13 years ago his nose was straight, but
the kick of a horse had disfigured it. He said that this accident was

Tia 181 Radiogram taken at the patient’s residence
several years before we exammed lim An opaaity over
the right hilum (see arrow) and one m the nght bse are
seen The lateral shadow on the chest 13 due to the patient’s

arm (Cont )

comerdental with the onset of his bronchitis. To strengthen his
argument he stated that after the accident numerous bone fragments
had been removed from his nose A scar at the root of the nose
confirmed the truth of his statement.

Realizing that it was useless to continue these treatments he
deaided to return to the more favorable climate of Cordoba. After
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remasining for some time in the Cordoba ills without any improve-
ment he consulted Professor Villafafie Lastra and five minutes after
ke had begun to describe his symptoms the distingmshed Cordoba
physiologist looked nt one of his radiograms interrupted the patient,
examined him radioscopically and said. “You have a foreign body 1n
your bronchus. That’s afl.” e then immediately requested a radio-

pop e e e -

P 152 Patient’s photograph, frontal Fta 183 Patient's photegraph, in
view (Cont ) profile (Cont.)

ogic examunation, direet and bronehographic, the results of which
we shall see now,

Direct radiogram (Frg 1R4) still ~hows the opague tracing, more
Pronounced in the over-exposed radiogram (Fig 185}, but it 1 not
E}*un(ed nearer the mediastinum and also nearer the diaphragmatic
fimit, which is due principally to the elevation of the diaphragm

The emphysematous area of the hase has hecome more opaque
than that of the opponte side

anchugmphy was performed with difficulty for notwithstanding
the anesthesia, when the todized aif entered the main hronchus of the
Tower and muddle lobes, 1t eherted an 1ntense cough refles so that the
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Fic 184 Dircet radiogram showing the
hdden foreign body an the nght heart
border lme There 15 no longer emphysema,
but ventilation of parenchyma 1s below
mormal (Cont ) Fio 185 Radiogram of the

area, showing the foreign body
on the heart margin (Cont)

REIGN BODY

£8

TOREICN BODY

=

I £ bronehial flling,
Fre 186 Imtial phose of bronchul flling  Fic 187 TFinal phase o
showing sn obstruction m the bronchul bringing the obstruction and brgn:l:n)-ctws
lumen (Cont ) 1n the branches ito evidence (Co
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contrast substance was cxpelled. Nevertheless it was possible to
obhm images that revealed the presence of a foreign hody w the
hial channel, as d rated 4 ms 186 and 187,

Sinre the diagnosis of a foreign body on the inner surface of the
bronchial lumen was not confirmed, by bronchography, Professor Villa~
{afie Lastra determined to extractit, and asked for a consultation with

the bronchoscopist Roger Lanza Castelli Bronchoscopic examination
further confirmed the diagnoss for it proved that on the inner surface
of the common main trunk of the middic and lower lobes, hall way
aleng its course, there was present a
ridged reddish elevation The foreign
body could not be identified but was
undoubtedly included m this granula-
tion tissue. When bronchoscopist tned
to touch this surface, the biood that
spurted obstructed his vision and there-
fore also the attempts to extract the
foreign bedy. .\ second attempt, some
days later, al<o result in failure It was
then decided to extract the foreign body
under radioscopie vison by means of
the bronchmyop\f: {foreeps being g\m?ed Tio 188 Th forcum badv ex-
by the opacity incdicatmg the foreign iracted, scen from  front und o
body After a few attempts he succceded e vy

in extracting the foreign body which

proved to be a bone having the characteristics of the romer, as may be
observed in profile and front view in Fig. 188

The clinieal picture changed instantly, The cough dwsappeared the
day the foreign body was extracted A bronchographie exploration
one month later brought the change mn the bronchial picture nto
evidence, As Figs. 189 and 190 reveal, an expansion of the bronchial
branches had oceurred n the area of the lower lobe The bronchial
lumen was reduced at the place where the foreign body had been
tmbedded,

Thas hronchial expansion demonstrates the profound changes that
may occur in the bronchus even from indirect causes and explains the
posibilitses of gross changes i the bronehial conformation, due to
acquired proceswes and not to agenesia,




T 89 B Fic 190 Dicture ohtaned three Y\\U!:(hs
1o 18 Dronchial exploration ane (8 K e body was remored Note

month after the foreign body was removesl,
showing the bronchial espansion of the
branehes of the lower lobe and the strangu-
lation of the lumen 1n the area where the
foreign body was embedded (Cont )

persistence of the bronehal expinsion

Bronchial Exploration in Lung Actinomycosis

Actinomyecosts localized i the lung parenchyma does not produce
2 characteristic bronchographic image, and it may be confuscd with
those produced by other benign pleurof -y or malignant

processes.,

The following case illustrates the behavior of the bronchial tree
when actinomyecosis 15 loealized in the cortical region nffcctmg. the
pleura particularly. The patient, a 85 year old man, was ndmlled
to Rawson Hospital on the Service of Dr. Villafafie Lastra, During
the three months before admission he lost 10 Kilos mn weight; com-
plamned of a pain in the right chest and purulent bloody expectoration.
He had had only slight fever. For more than three months he had had
an abscess in the left side of the neck, for which he had undergone two
operations. This lesion had the characteristics of cervicofacial

actinomycosis.
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The direct radiogram (Fig. 191) shows an opacity in the bace and
the outer third of the right tang, baving indefinite outhnes and
irregular density,

After this radiogram was made n soft tumor was ohserved on the
affected side in anterior third of fifth ntercostal space

The tumor was inased and microscopie examination confirmed
the presence of actinomyeosis,

Fiz 191, Direct radiogram sbowing an Fio. 102 Imtiation phise of brovriuad
opeity ol the right base, having indefimte Sl showang signs of suppiration 1 the
gatline and wregular densily, (Cant. 1n Tig bminches of the maddle lobe and obstrustion
) of the fine branrhes (Cont m ¥ig 193 )

Based on the belef that joized off would not only better reveal
the pathologic Pprocess, but would alxo have a local or generat thera-
peutic effect, 1t was decided to perform a contract exploration,

The opaque medwum brought out two types of images, a) The
bronchigl displacement due to the pleural process, and, b) the ob-
struction of small branches near the fesion
N %h g 102 we see the bronchus m the initial phase of filling, and
2 it signs of abscess of the middle lobe branches and the obstructron
of medium sized and fine branches

The Succeeding filling phases further revealed the purulent con-
tents of the branches, as well as the sudden obstruction suffered by
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the finer branches on nearing the pleuropulmonary affected zone
(Fig. 193).

In the final phase, the images already deseribed were confirmed as
well as the pressure on the branchings corresponding to those of the
lower lobe (Fig, 194).

From our bronchographic study concluded that the actinomycotic

To 194 Timal phase of filling, confirm
ing the signs of suppuration in the middie
lobe branches and repubang of the lower

the repulsing becomes evident (Cont.) lohe branches

Ti 193 Intermediate phase of flling,
where the signs of suppuration and obstruce-
tion of the finc branches are confirmed and

cortico-pleural process had originated in the middle lobe branches. .

The 10dized oil that remained in the acini, was utilized for radiologic
therapy, for on irradiating this area, the secondary rays had a
therapeutic influence.



CHAPTER X

Bronchial Exploration in Emphysema
and in Asthma

In our study of bronchopulmonary diseases up to this point, the
information gained from exploration of the brenchial tree by means
of contrast, medium has brought out principally chonges wn calibre,
conformation and distribution, that 1s, morphologic elicrateons in
the branchings.

There are other diseases in which contrast exploration, brings mto
e\ wulence, not on)y shghb morphologic changes, but also the pre-

changes in dynapusm, Among thewe diseases, those which
present the most vaned aspects are emphysema and asthma

These changes in dynamism are clearly evident on the fluore~copic
screen. 1t 1s shown that the opaque substance » not swcked win by
the fine branchings dunng tespirauion, remamning mostly 1w the
medium sized and Iarge bronehu. Furthermore, the opaque substanee,
wnstead of forming transent and changeable wnages, a~ 1 normal,
has a tendency to form constant unages.

In these dieaces, the graphie record on a radiographie film give o
very poor 1dea of what 1s really happening i the bronchi Because of
this {act, and in order to establish this pathology, 1t 15 necessary to
obtmn 2 serial record from the moment the contrast substance 1s
introdured until 2 few munutes have passed Thas serial record pro-
vides accurate information as to the phenomena that occur in the
bronchial system in these diseases, and 1t records espeeiaily the slight
mutability of the images, for tho-e obtained in the initial phase of
fithng are very simlar to those registered later, once the wntroduction
of the opaque substance has been completed

In these diseases, the abnormalities in the larger branches a< well as
in the folioge are particularly evident. The calibre of the secondary
branches 15 maifestly smaller than normal, indicating & ggasm wht

reduces their lumen and dynsmism. The ow “re
however, the normal ¢ istic of zre
toward the periphery. T of the b u

only 1 the incipient sta pracesw¥ig 14
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the opaque column becomes irregular. We then see it interrupted
suddenly in the medium calibre branches, as if it had encountered an
obstruction in the bronchial lumen. This is because the opague
substance 15 compressing the column of air in the bronchiole, ke a
piston; and the lack of normal motility in the bronchial tube together
with the lack of thoraco-alveolar aspiration causes the column of sir
to remain static thus slowing the progress of the contrast substance.

The foliage, searce in some regions, is completely absent in others.
There is no uniform distribution of this foliage, due in part to ana-
tomical changes in the lung, and in part to the absence of the factor
of dynamism which would facilitate the progression of the opague
medium toward the acin.

All these graphic expressions of the pathology of broncho-alveolar
dynamism combine in varying degrees in diseases having different
anatomo-pathologic substrata, resulting in mixed bronchographic
pictures, some of which indicate alterations in bronchial morphology
and others that reveal only changes in dynamism.

The same disease may go through evolutionary stages showing at
first only alterations in dynamism, and toward the end are character~
1zed by ch that are predominantly morphol

Contrast exploration does not discover the cause of the emphysema,
that is the obstruction of the bronchial hamen responsible for the
increase in alveolar pressure on expiration, but it permits an annlysis
of the indirect signs that lead to diagnosis. In these cases it is neces-
sary ta obtain radiograms on forced inspiration and expiration so that
images may provide the maximum information,

Emphysema of Small and Numerous Vesicles

In the bronchographic pictures of emphysema that we sha}l now
consider, varying features are observed according to th.c evoluvuonar);
stage of the disease at wheh the pictures were obtained. We shall
present intermediate pietures between the ini.tial and ﬂ?e final stages'.

In emphysema the functional alteration is predominant or mﬂl)
even he the only change noted at the initiation of the process. Ln,tt.e
by little, however, anatomic lesions are added, occurring mainly i
the acini and surrounding tissues. These evoluhox_mry changes are
not simultaneous 1a the whole Jung, and it is for this reason that we
may be surprised by the three schematic fealurc:s of emphyse{na x:
the same case namely, imiiation, being predominantly functionsl;
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quiescent, with a combmation of the anatomic and functional pictures,
and final, where the anatomie lesions predomnate.

Let us consider some of these cases.

Ser1al bronchograms 193, 196, 197, 198 and 199 represent a patient
having a radiographic picture of a moderate right base emphysema
that was shghtly evident in the direct radiogram as well as on chmeal
examunation. Certain areas of the lower lobe are more affected by

Fic 195 Imtil phase of fillng, <howing ~ Fia 106 Subsequent image confirming
the fine ealibre of the prineipal branches absence of fice branchmgs m the costo-
and the lack of secondwry branchings n the  diiphragmatic angle area and bace (Cont }
costo-diaphragmatic angle (Cont )

the proeess, and the radiologic s1gns are more chararteristie, In general
the bronehial tree has a more than normally reduced lumen and the
filling 15 not uniform throughout, for while in some areas the opayue
substance has reached the fine ramfications, in others 1t still remains
n the thick and medium sized trunks. At the moment that the
fohage 15 formed, the contrast between the normal and the diseased
areas becomes intensified While in the healthy area the opaque
substance rapidly forms normal foliage, in the diseased areas fine
branchings are traced, but no folage

Progress from the initial phase to the final phase of bronchal
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filling, is slow so that we have had the apportunity of obtaining a
complete serinl record of what has happened in the branchus.

This bronchographic picture may have been suspected in some
eases in the direct radiogram, when the emphysematous areas arc
evident, when the direct radiogram shows no changes in the normal
image, notwithstanding the existence of a marked broncho-alveolar
functional alteration, bronchography brings into evidence great
deviations in dynamism and morphology.

16 19S Foliage has formed in neasly

¥ the whale of the evplared area, but m one
shovang, the emphysematous ateas (Cont} p;‘;; ol of the explred ars, bt 020

without folinge (Cont)

Fig 197 Foluge begins to form, dearly

In other cases direct radiography )ead‘? us to t}}e lliaﬁnbj::; ?: i:
discase of the bronchial type, such as eystic btonchwc_f‘:mut Zf L
onty hy contrast exploration that we ﬁnd_the proce:slx; ;x}(: A
chial origin but originates in the acini Or]:t?l the alveoli, that Is,
really a case of emphysema with lzzrge~ hubbles, - oatient

An illustrative case is represented in r:zdrmgr:xrnhfl()o“;f’}“xtlsn ?aﬁ::‘ns
was an adult presenting the clinical picture of nstbm‘:; d:;ﬂwr o
was bronchorrheie. Radiography shows & luag ﬂ~d e fines.
normal, and in it aonular images oi_varxed sizes an
There are no levels seen within thee rings.
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Fra 199 Termunal mmage of bronehil
fillng, revealing arcas that are definitely
devond of Tolage {End)

Contrast exploration revealed
diminshing of the bronchial eali-
bre, the slow appearance of the
fine branchings and wrregularity
in foliage formation. No bronchial
fermination communieated with
the rings observed in the direct
radiogram, thus confirmmng the
diagnosis of emphysema.

Fig. 201 corre<ponds to the ini-
tial phase of bronchial filling of
the mam arborization. Thin

Fra 200 Direct radiogram
showing multiple antulir shadows
1 the nght lung base (Cont )

Fic 201 Iritial filing phase Well filled prin-
eipil branches having no sccondary branches,
stand out The pre-mersural branch of the middle
Iobe 13 arched, showing the displacement due to
emphy serma (sce arrow) (Cont )
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brancles are observed not having very smooth outlines, and although
these branches are filled up to the terminations, the normal picture of
secondary branchings is not in evidence, This indicates a functional
delay in aspiration.

Qur attention is called to the fact that the pre-incisural branch of
the middle lobe forms an arch having an inward bending, thus re-

Fre 203 The fohage his began to form
but m wregular fashon, There 13 no €%
pansion of bronehal branches ot cystie
bronchicetaqis (Cont }

Fia, 202, Secondary branches begm to
appear The myddle lobe branch is still
arched (ndicated by arrons) (Cont)
vealing a displacement, possibly caused by a deformity of the lobe
due to emphysema. . .

Thinner branches are noted in the radmgx:
fine branchings are not yet cvident. The mi
retains 1ts deformity. N

In radiograms 202 and 203 the . B o
and the foliage formation is begun. It is now evident that the dis

N i
tribution of this foliage is irregular. N(? expanded bmnchtmla(dcix;)r;\:ﬂm
tion nor eystic bronchiectasis is yet evident, 8s the direct r:

led us to suppose. ! . .
9 Rﬂdiogms:l; 204 and 205 show the foliage formed. Arens in whicl

am, but the prc-ncl'ni
ddle lobe branch stil

final branching begins to appeat
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there is a scarcity or complete absence of foliage are evident.

No bronchial branching ends in a bubble and 1n thoese in which
the direct radiograms show annular 1mages, instead of finding a small
pool of iodized oil, we find a transparent area with complete absence
of the opaque substance.

Fia 204 The foliage phase has beencom-  Tig 205 The bronchual filling being com-
Dleted but there are some areas i which 1t pleted, areas are seen where the foliage 13
tsmbsent (Cont ) dense an others where 1t 13 searce In the

region of suspeeted bronchicetasts,  there
arc arers devord of folage indicatiog
emphysema, (End )

The Large Emphysema Vesicles

The large emphysema vesicles appear in the direct radiogram as
a finely traced ring, which 15 sometimes barely perceptible and may
be completely or only partially traced If the lung parenchyma that
the ray has to penetrate 15 thin the vesicle stands out as a transparent
ewrcle having no lung reticulum, or containing the normal reticulum,
if the parenchyma 13 very thick mmages taken from different angles
are necessary to reveal the extenmion and frue form of the vesiele
These radiologie characteristics refer to the vesicle that has not
suffered inflammatory processes, for those that have been subjected
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to infectious proeesses acquire a thicker and more irregular outline
and ecause confusion within the differential diagnosis of air cysts
and hydatid residual eavities,

For thesc reasons, direct radiography is insuffieient for a correet
diagnosis of this lung disease. It is necessary to resort to lomography
and especially to contrast exploration of the bronchus in order to obtain
conclusive data that may define the anatomic substratum of the
process.

In the tomogram, the absence of reticulum in the plane and in
the area circumscribed by the finely outlined ring, is evident. In
addition to this ring, we see the vessels displaced by the eccentric
growth of the great vesicle.

The contrast method brings out very interesting information as
to whether an annular image in the lung field is caused by an em-
physema vesicle or by some other pathologic factor.

The radiologic characteristics present variations, according to
whether we are dealing with small, large or gigantic vesicles. Their
number also 1s a factor, for when they are single they are casly
identified, while multiple vesicles ean be recognized only as a mass.

In the case of 2 medium sized vesicle the changes in number snd
enlibre of the bronchial branches are minimum or absent, ner df)cs
the bronchial displacemeni become clearly evident. The penetration
of the opaque substance mto the vesicle is exceptional, and if ob~
tained, 18 very shght. This 1s due to the fact that the vesicle com~
municates nith the exterror through a minimum ealibre bronehus,
the respivatory bronchiole, the dimensions of which prec‘lude the
passage of substances having a high viscosity, like iodized oil.

On the other hand, this narrow duct, playing the role of a valve,
allows air to penctrate the acmni eastly, but canses diﬁicu]t.y in leav-
ing, resulting in the expansion of the alveoli and the formation of the
vesiele, R . sready

The large vesicles cause the bronchial displacements 2 r.efl.)‘
mentioned ; but the calibre and number, as well as the c{;arnctcmﬂca
of the branchings always remain normal. When the vesiele has been

the site of an inflammatory process, it leses its fine outlx.nc.- a3 we
have saxd, and the bronchial communication becomes wider. Tlé:
may cause caafusion if the other bronchographic signs are not glv

their due attention .
In the case of an air cyst, both the cabbse and the branchings
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various aspects of the large vesicle emphysema, as demonstrated in
the following cases of small and medium sized vesicle emphysema.
Case of a Medium Sized Vesicle

The patient was 23 years old. There was no history of previous
lung disease until two months previously when he begun to complain

Fic 207 Intermediate pb:wvofb!unchlnl
Fta 206 In the eenter of the Jung field,  fillng, shere the normal rhnrnclemhﬁs of
an annular woage very finely traced may  the branching become cvident as well 88

the emall quantiy of tontrsst substsuce
within the vesicle {Cont)

be seen (Cont }
1 on

of a slight cough and expectoration of a shght amount of blumand

one oceasion, No Koch baeilli were found in th‘? sputum, Cas:oni
Weimberg reactions were negative. There was fever. .

The direct frontal radiogram (Fig. 200) shows an :'mnul::;lxix:\rnei?
in the centre of the lung field, having a very thin tmm;g, ztions e
ular ovoid form. Bronchography proved that no ar(le;:anches n
calibre or 1 number existed, nor was the distribution o
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the vicinity of annular images altered. The penctration of the opaque
substanee was very slight, as bronchograms 207, 208 and 209 reveal.

Folisge was absent in small arcas neighbouring the annular 1mage
proving the presence of a localized emphysema. The history and x-ray

reports reveal the of an emphys area having med-

Frg 209 Late filng phase, revealmg
e e three half moon images corresponding to
. LI the bottom of three vesicles containing the
[ resdue of the contrast substance (End

fum sized vesicles, one of which is clearly evident an account of its
predominant size.

Case of a Large Vesicle

The patient was a 30 year old woman, who consulted Dr. Raul
Ortiz, beeause of slight pain in the right chest, becoming severe on
deep mspiration. There was no cough, fever, nor history of any
serious lung disease,

The radiogram (Fig 210) shows an annular image situated in the
middle field and outer area of the right chest The tracing of this ring



Fi 210 Tront siew showm,
g a finely 2
taced ovl hiped g m Tk gt v e gl
, ely
traced errcumference of mmthomunm)l
regulanty (Cont )

{
R
Fic 212 Tomography m the equatorisl  Fig 213 Imuat flling phase, revealing
Dl of the o s voaitl revesl  the repulsong of the prncipal brasehes ond
Ing the vascular displacement caused by the  the interruption of the opaqe substance
emphy sematous globe (Cont near the borderline of the vesicle (Cont }
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15 very fine and its outline is gradually lost at the nib border Within
there are very slight traces of elements of the lung reticulum
Transverse po<ition radiography allows us to see the whole ring,
s if it were a perfect circumference traced with a fine pont (Fig
211).
Tomographie study confirmed the absence of the reticulum 1n the

F16 214 Intermediate fillingstige, show-  I'tg 215 Tinal hlling <tage, clcarly <how-
1ng secondary and fine branching of normal  ng normal fohage, although 1t 1 repulsed
type (Cont ) toward the muddle lme "I here 14 tio contrast

substance in the vesicle (Cont )

interior of the ring and revealed the displacement of lung vessels in
the proximity of the inner portion of the outlne (Fig 212)

However, 1t remained for hronchography to provide the con-
clusive data that confirmed the emphysematous nature of the process.
The introduction of the opaque substance immediately revealed
unmistakable images of pressure on the branches, caused by the
expancion of the large vewicle, and explained the mechamecal diffi-
culties it had caused in the neighboning branchings (Fig 213).

The intermediate phase of bronchial filhng revealed secondary
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and fine branching normal in number and in conformation; the
final filling phase showed foliage of normal type, lacking only in the
area corresponding to the large vesicle and in part also in the area
underneath it (Fig. 214 and 215). The opaque substance has not
penetrated the vesicle. In the transverse position, in this final filling

Fia 217, Appearance of the
vegicle after pneumothorax. It s
evident that the uncqual ntr-

Fic 216 Transverse posttion radiogram No
changes 1n the foliage are seen The vesicle cannot
be distinguished (Cont )

thorace pressure has not been able
to fiatten the vesicle on aceount of
the bronehal 1alte

phase, the only abnormality observed is the pressure of .the. vlclslcille
upon the central zone, but in all these areas filled with lodxge{ :ce:
the folage is of the normal type (Fig. 216). No contrast substa
is observed within the vesicle,

With the object of determining t U
great vesicle, a pneumothorax was carr

he superficial situation of this
ed out (Fig. 217), which
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to trickle through the bronchus and penetrate the cavity, enly 2
small quantity was scen within it.

On observation it is evident that, in addition to the great cavitary
image, medium sized and fine well formed bronchi exist, though they
are subjected to pressure by the eccentric expansive growth of the

hogram of the
Ti0 219 Bronchography showing the Fio 220. Second brone! e
diffieulty cncountcr@dg;));p the opaque sub~ same ¢ase showing that the dﬂ::rll:c{ e;:l
stance 1n penetrating the cavity. Neigh- countered by the opaque su‘ "
boring bronch: are normal. (Cont ) penetrating the cavity was perustent.

pathologic process. In the vicinity of this diseasc process l'hcrLt :s
normal foliage, a phenomenon that never occurs near the air c}‘:ic.
Only a gigantic emphysema vesicle can produce a bronchograp!

micture with these characteristies.

Giant Emphysema . o Las we

Large emphysema vesicles may be single or multip! 5} f]?’:gnusﬁﬂ
have pomnted out previously they can be the causel ar cut cases,
errors if the case 15 insufheiently studied In some cfl‘tomog raphy
however, direct radiography issufficient for diagnosis, an

and bronchography merely confirms the diagnosis.
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Cage 1: This was {rue in the
ease of the patient whose radio-
gram we present in Figs, 221,
222, 223, Direct radiography
shows a transparency 1n the
right base with an opacity sur-
rounding it above. The outer
hmt of this clear transparency
is also evident. Bronchographic
study proved that 2 great multi-
lobular emphysematous ve~icle
had eaused wupward displace-
ment of the parenchyma. The
position of the obstruction could
not be determined due to the o 221 D e the trans
great displacement of the bron- pa,,',‘.’c;;‘, mé'ﬁféﬁi" sac and traces hted
chial tree. to the ontade (Cont )

Case 2: This patient was a 50
year old man, with progressively severe lung and heart complaints:
He was admitted to the hospital during a severe cardtovascular erisis
and complete bronehial exploration had to be delayed for 20 days

Fia 222 Dronchogram showing that  Tig 223 Transverse position image show-
great upward displacement of the bronchial  ing the displicement and disloeation of the
tree due to the growth of the veacle (Cont )  branches (Lnd )
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Radiogram 224 shows the appearance of the lung ficld. The ex-
traordinary transparency of the upper areas of the chest, especially
on the right side, is evident. In these regions the lung reticulum is
absent. The lower regions are more opaque than usual and the normal
tracing is replaced by thicker and more irregular tracings. In the right
base there is a fluid Jevel.

25, Transverse position radio-

Fic 224 Front view radiogram revecaling Tic 23, o
the abrofmal transparency of the upper filds,  gram showang the upper and fom iy
the intense opacity of the buses, and the level position of the transpirency and in <gnm
1 the nght bise (Cont ) anterior location of the haqud 8

tracings furroniog the transparency are
also seen, (Cont )

In transverse position (Fig. 225), it is cvident that the area of lung
and the upper half

transparency completely fills the anterior chest g .
of the posterior region. Only the lower and posterior regions con'tnu;
collapsed lung parenchyma. The transparent areas by some tmcmf:"
are of different thickness. The Liquid seen in the fron(nl. rmhogr_ﬂn:l "
this instance occupies the bottom of the large air sac situated in th
anterior region of the chest.

. . thstand-
Bronchography was carried out without nccxder_n't, no(\\lt::fzg;‘
ing the difficulty of hematosis. Fig. 226 nnd. 227 rcpl;rcc .
secutive pictures of the bronchial tree, showing that th
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characterstics have disappeared completely. The principal branches
are repulsed toward the lung base, they no longer open out fan-wise,
m the normal manner, branches tend to be parallel to each other as
the hranches of a tree blown by the wind., Their ealbre is smaller
than normal, although 1t has the normal characteristic of decreasing

Tic 226 Imtual Allng stage m the pre-  FI 227 Intermeduate fillng stage, where
vious case The branches are displaced  the lack of fine branchings and fohage may
downward, are parallel fo one another, and  be poted m addition to that shown in previ-
have a calibre greater than normal, with  ous figure (End )

scaraity of fine branchings and meomplete

filling (Cont )

toward the periphery The number of zecondary branches is approx-
imately normal, but the fine branches are {ewer

Folage 1s scarce or does not exist, for neither the dynamic state
nor the calibre of the fine branchings n this case favors the pene-
tration of the opague substance mnto the acim.

Falling 1s not uniform for the secretions and bubbles of gas interrupt
the continuity of filling with the contrast substance.

The distinction between a large emphysema vesicle occurring with
hypertensive crisls and valvulae p thorax has an importa
not only in treatment of the disease, but also 1n relation to prognosis,
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This distinetion offers no difficulties when the vestcle is of medium size

for it is then possible to see, in the direct radiogram, the very char-

acteristie valvular displacements that we have had oceasion to point
out in preceding paragraphs, When, on the other hand, the vesicle
has expanded so much that 1ts walls are in contact with the chest
walls, it is necessary to resort to other means of exploration to
differentiate it from hypertensive valvular pneumothorax.

One of these wmethods is

% _ases bronchography, which can be

carried out only in 2 few caces on

account of respiratory difficulty
caused by the disease. In these
cases great eaution is advisable.

Only small quantities of the

opaque medium should be intro-

w duced and complete ancsthesia

must be obtained so that the

o coughing efforts do not increase

the pressure of the vesicle or of
]1 the pneumothorax.

[k Under these conditions we had
oceasion to explore a patient
who had consulted Professor
Villafafie Lastra for pain in the

Fia 228 Direct radiogram showmng trans- right chest, with dyspnea, and
l[:‘r:ing&rc tg:;‘m(xa :x;x)n chest with o hquid slight cough but no fover. Thc'
discase subsided spontaneously

and dyspnea occurred only on exertion. The direct radiogram §ho\}'s
a complete transparency in the right lung field with an opacity in
the lowest portion of the right chest and forming a level although
it has an wrregular outline (Fig. 228). Contrast exploration was ef-
fected without difficulty, and 10 cc. of iodized oil were introduced,
revealing almost complete collapse of the right lung. 'I"here were no
branch displacements that would lead to the expectation of finding
a pigantic emphysema vesicle Fig. 220 shows the appearatice qf the
bronelsal tree seen in frontal position and Fig. 230 a view i rlm
incomplete right transverse position. In these bronchogrqms we ob-
serve that the main bronehus and the principal bronehi, the only
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ones visible, are reduced in size, are grouped one agnnst the ot
and have lost therr normal dynamism, for the opaque mediun
not absorbed. Contrast exploration did not permit the discover)
the broncho-valvular communicating onfice. This 1s a common
currence, for this orifice occupies the most superfietal areas of
Iung which medra having n great viscosity do not reach.

Fig 229 Bronchogram m frontal post- Fiq, 230 Transverse position
tion The displacement of the nght bronchial bronchogram (Eud )
tree may be obersed (Cont )

Bronchoscopte examination in this patient showed repulsion
the bronchial branches and a hernia of the main upper lobe tn
within the main right bronchus These characterstics and
bronchial dynamues observed during endoscopy confirmed the di
nosis of mant vesicle emphysema, and not a pneumothorzx as
direet radiologic 1mage had led us to suspect.

Emphysema and Bronchiectasi

In clinical dyspnea, anatomo-pulmonary mctures of the m
diverse types are found.

In some patients only small or large, single or multiple ves:
are observed causing resprratory difficulty; m others we find ¢
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physematous processes associated with bronchiectasis with or with-
out bronchorrhea, and 1 another group of patients a general or
segmentary spasmodic state of the bronchial tree stands out, causing
respiratory difficulty due as much to the reduction in the calibre
that reduces the volume of air inspired each minute as to the difi-
culty in the explusion of the residual air.

These distinctions may be determined in some caces by direct
radrography and by clinical examination but contrast study of the
bronchus is always necessary because it shows not only the presence
of the disease but also its extension and association with other
processes such as ectasis,

Regarding the first group, that is, the purely emphysematous
picture we have spoken of in preceding pages we shall now point
out the bronchographic aspects presented by bronchiectasts asso-
ciated with emphysema. The third group, the asthmatic picture
existing along or associated with other discases, will be considered
in a separate chapter.

As we have pointed out in detail in the previous chapter, the cx-
prration obstruction causes the expansion of the peripheral broncho-
alveolar sector. The mechanical or functional cause of this obstruc-
tion alone provokes alveolar ectasis when the obstacle is situ?tc'd
in the terminal bronchus and broncho-alveolar ectasis when it is
situated mn the larger bronchi. In the latter case the picture of ectaslxs
becomes mamifest first 1 the alveolar tissue but finally appears in
the bronchi. .

For ths reason we find pictures m which emphysema images are
confused with those of bronchiectasis, as occurred in the follow-
g cases.

[f\ typieal picture is that of a patient (Fig. 231) who had sngerectl
for several years from asthma with dyspneic crises. In the lr;:c
radiogram an intense emphysema is observed in i?e left base atme':
large emphysema vesicle in the retrocardiac region. Contrast e

v ixed picture of the bronchial tree. The spas-
s altomated 1 ones and the pointed
may

plora
modic branches alternated with the expanded the I
termmations alternated with those undergomg egt:ms. A sr oy
be scen, Figs. 232 and 233, the bronchographic mctufe ind lf);}';e;{
the presence of multiple bronchial obstruction's thag Im\lel p:(c’:‘ucity
the formatron of emphysema and of bronchicetasis. The =
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of fine branchings and fohiage is
due principally to the spasmodic
state responsible for reducing
the bronchial lumen and making
thoraco-alveolar aspiration diffi-
cult, an impediment to the filling
with jodized ol

Another illustration 1s the
case of a young patient who had
had a severe lung diease and
who later eame to us complamn-
g of dyspnea, cough and ex-
pectoration, There was an ac-
companying left pleurisy Direct
radiography showed left lung
emphysema with DUMErous Fig 931 Direct radiogram showmng a frank
thick tracings 1 the same lung ermphysens. of the left base (Cant )

Tt 232 Bronchogram showmng fine F1o 233 Bronchogrum showing the pres-
branchings without foliage having some ence of functional and anatorieal bronehial
ampullar and some cylindneal ecctasis  obstructions that cause ectasis and cm-

t

(Cont ) physema (End )
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F1a 231 Direct radiogram of o left lung
emphysema showing houid level (Cont )

Fia 235 Bronchogram showing large
emphysema vesicles repelling the
branches of the upper lobe and bron-
chiectasis_surrounding the emphysema
vesteles (End )

fleld and a low liquid level (Fig. 234).
Contrast exploration showed the pres-
ence of large emphysematous bubbles in
the upper field with bronchiectasis in the
entire area, There also existed emphy-
sema without bronchicetasis in the mid-
dle field and other large vesicles next to
the base (Fig, 235).

Radiogram 236 represents an adult pa-
tient with clinical picture of asthma, and
radiologically, that of a lower lobe em-
physema. In the direct radiogram there
was nothing to lead to the suspicion that
in addition to the emphysema there was
present another lung disease process.

Radiogram 237 shows the appearance

Fiz 236 Right chest showing
t y e
?t‘:::f l)‘E lomer lobe emphysems. of the bronchus at the mnitial stage of fill-
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ing. The ecalibre of the branches is larger than normal and does not
decrease toward the periphery. The outline is festooned mstead of
being smooth, and the poverty of fine branching 1s I 1y
at the base and in the pericardiac regron. Radiogram 238 shows a
similar picture although it was obtamned onc minute later.

Tio 237 Intial fling stege Expanded . F9 238 Finad flling phase, confirmng the
bronel, acarcrty of secondary beaueien and  80%ence of secondary branching and the

resence of an abrormally constituted and

bk of foh p
i of folage sre evident (Gont) distributed fohage (End )

. The folage begns to farm but 1ts distribution vs reregular and dense
instead of the normal fine granulation,

Emphysema and Fibrosis

When emphysema accompanies fibrosts, direct radiography may
Dresent an erroneous preture for cavities may be sinlated that are
In realtty only emphysematous vesicles surrounded by sclerotic
tissue, In these eases of many old asthmatic patients having bron-
chorrheic medents and a history of repeated lung disease bronchog-
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raphy illustrates well the anatomic conditions of the Iung and re.
veals the eavities if they really existed, or brings into evidence the
emphysematous vesicles that simulate lung ulcerations.

Before deciding on contrast exploration, it is necessary to ascertain
whether the pathologic process 1s of 4 bacil-
lary nature, for in this case, bronchography
with iodized oil is contraindicated. For these
patients other opaque substances may be
utilized, such as Uroselectan or Perabrodil,
which have a more stable iodine molecule
and a much more rapid elimination time.

A case with this type of pathology, is that
of a patient whose radiogram is shown in
Fig. 239, The patient was a chronic asth-
mati¢ having congestion and expectoration
that varied in quantity and quatity. Koch
baceilli had never been found in the sputum.
Contrast exploration of the bronchus re-
vealed the extensive disorganization of the
airways, as much bronchial as alveolar. The
larger bronchial branches have been dis-
placed from their normal position, the calibre
15 irregular and the bronchial branches zig-
zag through the lung field. The numlbmi) 0:
branchings is approximately normal, bu
ofF:}l:cs'i”o(?m;:ﬂ:fﬁft‘E their mutual relationship is capricious.
chrome asthma, showing em- The foliage bcgins to form and stops 2
B e o “’(é':,{xmn' moment later, as may be seen in radiogram

240 and 241. The foliage is also strange, fflr
it becomes grouped in some regions and is absent in others; while xr:
one place 1t is formed by a fine granulation in others 1t is formed by
thick grains that seem to be micro-cavities. Fibrosis and emph}'se‘ﬂ"‘
have caused this strange picture, where everything is found but the
cavities suspected in the direct radiogram.

Bronchography in Asthmatic Patients )

The bronchographie study of asthmatic patients is very fﬁ"cl”l"r‘ri
for 1t clears up many aspects of the pathogencsis of tl}ls SY:;‘ tr:nic
and emphasizes the exceptional importance of dynamic an



the bronehi in broncho-pulmonary pathology.
ichograms of asthmatic patients these prmcpal facts

fent reduction wn the calibre of the bronchial branches

thogram that reveals the Fic 241 Late pieture of exploration,
uzation of the broncho- where the imregular distmibution of the
Cont } fohage 13 endent. (End §

ird and fourth order 1n one segment or zone, of the lung
- whole lung.

isence of fine branching particularly of the terminal
his affected lung segment.

A of foliage in this area, as a result of the 1mpermea-
erminal bronchiole to the contrast substance.

tensified delay 1n the progression of the 1odized o1 1n
egment, where 1t remains for a considerable time with-
unated or without being aspirated Ly the fine branching
esence of numerous gas bubbles and mucus patterns that
progression of the contrast substance.
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G). The nearly complete loss of movement of the bronehial tree

during respiration, in the affected area,
and in part, to the inadequate expansion

rigidity of the branches,
of the diaphragm.

due in part to the spasmodic

7). The faet that the bronchial calibre in the affected zane under-

Fra 242 Charactensie nnd unmistak.
able pretwre of an nttack of asthma While
foliage forms 1n one ares, s the other the
ronirast substance remams in the large and
medium sized bronchi These bronehu have
becn reduced in their calibre and are subject
10 frequent, strangulatiuns

£oes no expansion during inspira-
tion and no reduction during ex-
piration.

All these characteristics con-
firm beyond a doubt the aren or
Tlung segment in the grip of asth-
ma, and, as Cruciani and Noguera
have accurately proved it is
strange that after so many years
of contrast study of the bronchus,
these characteristies have passed
unnoticed.

The bronchographic observa-
tions mentioned above are dem~
onstrated in the following cases:

Case 1. The patientwas & nine year

age of four he had suffered from 1~
ritahility of the respiatory tract, es-
pecialy the bronehi, nnd had had
attacks of asthma Medical treatment
of various types falled to bring relief
and the child was admitted to the
pediatric service of the “Hospital de
Nimnos” in Cordoba,

Examination by Dr. J. M. \Z?)dcs‘
brought out the following fndings:
the boy was pale and undernourished.
Asthmatic condition and n shgh

rhonehus was heard i both luugs There nas no fever. Sputum ""“mi"“hoa‘r:
vealed no Koch baeills and the Mantoux intradermal reaction ;‘m:hn:ﬁgfun
n

In direct radiography, only

a badly distributed retzeulum

Nevertheless there nere no

2 vident.
of the base and night lung field were ov esiion, Contrast explors-

frank aress of emphysema or characteristic infil
101 of the bronchus was carred out the first time d

uring 8 severs attack
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and the Tesult of ths EXaminggyop May be seen 1 Fig 240 In it three
ieleures 1ot usygp Ontragy €ploration stand gy I hate the apeal zpp,
8 1n the Yypical Soliage slage the Contrass Substancy has pop Denctrateq the reys
of the lung,
n the Ubper lobe Hself only the apieal brapep, S Permeably Whereas the
Stillary, and Anleripy bmnches have g1, .
o It qUantyty of the ¢ e
Substaneg g, netrae, Wrthoqt Teach. " b /]
ing the fin, branches : tlaatc
he brancheg of the muddle Job have
R0t become OPaque apg only 5 small
Portiop of the map trunk ;g Seen. In

Muocuia,
15 sce o fibreg
Opaque Substanee has nog been nsuffi.

cient, for ;1 fills o1y the loner tommon <
Bronchy, z
These three featureg of Contrast gy N
p’orat:on, Namely, areq y o Joliage, -
areq mpermeayl, to the “Paque syp,. >
stance, and by, ch sp, 2 demonstmtc 1]
very cleafy, g Picture of H
€78 13 2 o, 410 whieh ghe todizeq 1
ol encoypg, 20 obstructon due o P
the g, that the bronehgy trunks of Hain brg

Y onginate, Fio 243 Disposition o the musayp,,
In orger 10 explayy this szmngulazion, fibers, loop around the oy ot  sec.
e Tepeat n Fiy 243 what y € have al ong brancy, (-tcr‘onlmg to Miller,

n ]
fng tq bronchyg anatomy figure capts to mingd g, dsposition of the
8mooy, Tuseylay fibreg g4 the site of OTigmaton of g Secondary trunk ang
helpg 4, 0 understyng how e Contraction o these musealar iy, may
Imost complogely, Obstruet 5 bronelya) branch,

S b Ays Iater, after fyg condityon had i,
foved 4¢ his Second exploraton bmnchogmpluc Pictures ywop, obtamed
hieh had ¢ AraCtergt og Very similap 1o normal, a5 M3y be seop n radig.
ams 244 and 245
In the iz} Stages of bronchy,j flling, brancheg having 4 BOrmal apnear.
°C gre outslnndmg 10 the low oy lobe while those of the middle Iobe have
atholog) 2PPearanee The branches of the mudgj, lobe haye & smallep

itre, tron

Che Sucecedin g Stages of bronchyy) fillng confirmed ¢ ch:nmc(ens!xcs
'd 1 ) Inrtig) Stage. Thy brancheg correspoudmg o the lo e lobe g1
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have a nurmql appearance, but in the middle lobe two branches stand out
as having an irregular conformation and subnormal ealibre.

As may be seen mn Fig. 245, 1 the middle lobe area the fine branches are
very scarce, This characteustic type of arborization of the middle lobe shows
that the asthmatie area has been reduced and is now limited to this Jobe;

Frg 214 Imtal bronchil filing The
branches farther up correspond to those of
the middle lobe and have an amregular
calibre (Cont ) (b s

also the asthmatie condition i3 less intense than was noted at the first

examjnation
Case 2. This patient is a 63 ¥
1l He 1

tildhood

car old man who docs not remember his
p of chronic bronchitis and attacks of
asthma, which began 14 years ago (1928) as a severe bronchial process

V27 A This was followed by eoughing

A}

a ¢k yielded to simple {reatment
o years later (in 1932) he bad 3
€ . i and requiring A more comph-
- -1 -~ Yy nssermann reaction and urinalyss

t returned to his work; but this time
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he had sequelac of his late bronchitis In 1936 he had a third attack, similar
in symptoms and duration to the first, In 1911 he had an attack of mtense
coughing with expectoration and fever, but no chest paine He finally
recovered after a vaned treatment, but not completely, for he had dyspnea
on exertion, and sometimes for no apparent reason,

st s

Fic 246 Dircet radiogeim shosmg mmfest chinges
in the lung picture. (Cont )

For a month before the bronchographie examination, he nas m hed with
a cough, frothy expectoration and dy~pnea. Iis condition liad improved,
but the hissing sound from his lungs could still be heawd at a distance and
frank dyspnea was noticeable There were no changes 1 the heart rhy thm,
and auscultation revealed no changed in the normal sounds Lung ausculta-
tion revealed i addifion to the hiwing, medium and dense rhonch, par-
ticularly 1n the muddle ficld and the right lung base, anteniorly as well
as postertorly.

Previous to the bronchographie study and on the same day, our collcague
R Lanza Castell performed a bronchoscopy with aspiration, finding at
that time shght changes i the bronelual mucose, more pronounced in
the mddle and fower lohes In these areas a reddened mucosa partly covered
with mucus was evident,

Disect radiogram (T'ig. 216) did not reveal any apparent changes in the
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lung image; but contrast exploration of the bronchus revealed fundamental

dification in the bronchopul 'y dynamics, as may be appreciated
in serial radiograms 247, 248, 249 and 250. In Fig. 247 the bronchographie
characteristics of the initial phase are cvident, the superior Iobe showing
umiform filling of the bronehi and the formation of foliage; while in the

Fio. 218 Late filling phase showing
contrast between the folinge of the

Fig 247 Iniual fllng stese reverlng
fferent featurcs 1o the upper, middie,
g e hes ‘The lower branches aro  upper lobe snd tho wnalered Izgglnc:x;ng
Bllad on fragmentary foshion and are sharp. of the middle and loner lobes

muddle and inferior lobes, bronehial filling is wrregular, the fine branches
. A1 2 alawafacnma find na foliae, .
snchographic characteristics
he upper region of _thc fung,
'sponding to the rqlddlc and
n the large \)ronc.hx, ‘“’;‘l}]fuz
aspira Dby the fine branches and without originating folinge. Thes
gﬁ:ﬁo’;igg:itczdbc{umc more marked as time passed, and after ten minutes,

the image obtained (Fig. 249) was almost identical with the previous one;
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if the lower tegions of the chest are compnrcd in transw erse posmon (Fig
250), the intense spasm in the & for they

end upn a sharp pont and lack fine branchings 5
All these characteristies indicate spasm and hypersecretion m the
bronch: found in cases of chronic bronchitis and asthma. In the complet

¥10 210 Tahen ten munutes after  Fia 250 Image in transverse postwon reveal-
previous one, revealng sumilar char-  ing the pownted branches and abstoee of fine
actensties (Cont ) branches and foliage (End )

pathogenesis of this lung picture, these signs, revealed by contrast explora-
tion should be kept 1n mind from now on.

Case 3. We are reporting this new case because we have been able to
make o complete study of both lungs and the asthmatic segments arc
clearly shown,

This patient gave a history of asthma with eritical exacerbations. He
had expectoration bub 1t was never abundant, At the time of exploration
the discase was relatively quiescent, although dyspnea nas noticeable on
expiration

The direct radiogram (Fig 251) revealed obly the blurring of the retie-
ulum in the supenor regrons of the chest that occurs 1n emphysema, m-
tensified 1n the lower regions

Bronchography of the entire lung was performed according to our tech-
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Fie 251 Direct radiogram showing loss of Fic 252 Front 1iew, showing the
lung reticulum 1n the upper areas and its tten- arregulanity of the bronchial filling,
sification 1 the lower areas (Cont ) badly distnbuted foliage, sharpened

branches, and branch spasma (Cont )

Fia 251 Lateral image, demeonstrating nlll
the bronchographtc symptomatology, 8l-
ready descrthed, of bronehial astbma (End )

Fic 253 Transverse position images
confirming findings of frontsl position
{Cont )}
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T4a 255 Senial record derronstrating the presence of mumerous strangulations of the
bronelu sl branches and of a aprsm with complete clowire of the anterior branch of the
upper mam bronchus
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CHAPTER XI

Bronchial Exploration in Lung
Carcinoma

Lung carcinomas aceur predominantly in the | hial epithelium
and for this reacon exploration of the bronehi is frequently indicated.
Exploration may be carried out with or without the use of conirast
substances, that 15, cither by tomography or bronchography.

Durect exploration by classic radiologic methods or by over ex-
posure (so called penetrating radiography) has not given results
that may be idered lusive in the diagnosis of bronchial
wall lestons.

The possibilities of fomography are limited, as only thick bronchial
branches—first order bronchi—may be explored by this means.
The medium and small bronchi ensily eseape the section plane and
appear only in temography acaidentally. Tomographic exploration
of the small bronehi requires great expenditure of time and money
that would be better employed in obtaining graphie records which
are more reliable. Contrast bronchography, therefore, is the method
most frequently indicated when a ncoplastic disease of the lung
is suspected.

Bronchography, fomography and brorchoscopy complement one
another Controversies, as to the supremacy of any one of these
methods over the others, arc earried on only by those whe have not
completely understood the use of these methods, Any one of these
procedures may be the most useful in a given case, and niay be af no
use 1 another,

It i important to emphasize the order in which these procedures
should be cartted out as the results of one exploration may affect the
results of the next. Tomography should precede bronchography,
for the contrast substance after bronchographic explor
tion causes confusing images in tomography. Bronchography should
precede bronchoscopy, for this last mentioned procedure is usually
followed by buwpsy, which may cause hemorrbages and that would
hamper bronchographic examination.

Surgeons have espressed the fear that contras

202

t exploration might
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leave the lung parenchyma in a condition that mught faver post-
operative lung complications, and for this reason they have advised
that a period of time should be allowed to elapse between surgical
intervention and contrast exploration. This hazard 1s not supported
by statistical data and has been noteworthy only when radiologte
exploration of the bronchus has been carried out without strict
regard for technique.

In our opinion contrast exploration of the bronchus is entircly
harmless if done skillfully and 1f precautions are taken after obtaimng
the graphic records to place the patient in an opposite position to that
used when introducing the mecium By this means the substance that
still remains in the bronchi 1s almost completely elmmated through
coughimg.

When 1t 12 desired that the contrast substance should be rapidly
elimnated, Uroselectan B., Diodrast or Perabrodil, may be used as
a contrast medium sinee they leave traces for only a few minutes.

Before beginming this exploration 1t 15 well to heep 1n mnd all the
geneml contraindications to the method, namely, the bleeding

h or the presence of some additional complicating

disease,

We must not fail to mention those cancerous patients who, having
heen 1n good health up to the time of their examination, have gotten
worse after the introduction of the opaque substance. Some blame
the exploration itself (apparatus, technique, etc ), others blame the
contrast substance, that 1s, the jodized o1l

In our examinations, these aggravated states have been excep-
tional, notwithstanding the fact that we have explored some patients
who were border-line medical problems either on account of mal-
nutrition or the coexistence of bacillary lestons.

After all, 1t 13 Jogieal to find that eertain bronchy, semi-ohstructed
by neoplasms not having yet eaused an atelectasis, become completely
obstrueted after heing explored with iocized o1l, which on account of
1ts viscostty, may cause a temporary obstruetion that becomes a
definite obstruction when combined with sceretions

The congestive effect of the opaque substance upon the bronehal
mucosa ts not to be underestimated and it 15 probable that clo~ure of
the bronchus becomes complete in some cases due to edema of the
mucosa caused by the 1odized otl. This acardent is more likely to
oceur i patients who are sensitsve to 1odie.
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Hemorrhages after contrast exploration are more frequent when
anesthesia has been weak and instructions to the patient have been
madequate, If the anesthesia has not been effective m suppressing
the cough reflex, the arrival of the opagque substance in certain
areas that are especially sensitive due to the inflammatory process
itself, added to the neoplasm, causes sudden uncontrollable coughing
fits, which may cause immediate intense hemorrhage.

If the patient has not been instructed to refrain from coughing as
much as possible after the exploration, bemorrhage may oceur.

Initial Aspect of Carcinoma .
Before considering the bronchographic signs of lung eancer, let us
review the actual knowledge of its appearance in direct radiograms.

Bronchial cancer may be diagnosed in any of its
three principal stages, namely, the initial stage the
propagation stage, and the stage of diffusion.

For our purpose, only the first and second of the
three stages are of interest.

The radiologic signs of lung carcinoma vary ac-
cording to therr original localization, When the can-
cer begins m a small bronchus of the cenler of the lung
Tobe or a more or less central area it manifests 1ts‘clf
radiologically, as a nodule of moderate density with
mdistinet outhines (Fig 256).

This nodule is better seen in some instances than
in others

This mutial lung cancer nodule is not found fre~

Fre 256 Picture quently for this lesion does not cause pain, nor does
‘l’lfn?l:':x‘lrix‘;xz?;ae T provoke any other necessity for radiologic exam-
mation, which is the only means of discovering it
Usually, 1t is o slight hemoptysis that brings the patient in for an
examination and it 1s easy to imagine all the conjectural diagnoscs
made by the physician when confronted by this initial cancer 1mag.§.
an image simlar to those of many processes that are not neoplﬂ;“s'
If the carcinoma has originated on the epithelium of a fine bronchi .
but is localized in the cortical region of a lobe, the cancer begfmea
radiologically manifest in frontal position by a surface o?;cl %im‘
veil of slight density and very indefinite outlines (Fig. 237).
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image is caused by the fact that the neoplasm, on propagating,
encountered the partetal pleura or interlobar pleura, and as this
pleural lamina serves as a barrier to the cancerous invasion, the
neoplasm creeps along the surface of 1t It is afso on account of this
pleural invasion that these patients come n for a radiologic exam-
1nation sooner than those in whom the process has a central inttintion,
for in those cases having a cortical initiation, the parn appears much

S
Fio 257 Imula Fic 253 Inital
image of carcinoma image of earenotna
m the corticsl ro- 1n the cortical region
gon of the lung Benr the foessura

carlier When the cortical nitiation has been localized in the neigh-
borhood of an incisura, the radiologic exammation i n transverse
position may give us only an 1mage of an ineisuritis having » shight
parenchymatous reaction, or a small opaque oval with indefimte
outlines, next to 1t (Fig. 238).

The most uceful ineidences should he searched for radioscopieally
and, onee found, should be senally recorded immediately.

The biation of the two fund tal images, the nodule and
the 1eil, 15 of frequent occurrence, according to the anatome cir-
cumstances of the 1itiation of the earcinoma.

Bronchography is not mdieated in all the cases that we have just
mentioned. It can only give us information concerning the canalicnlar
state i the case of cancer developing n large broncehi; therefore all
other attempts to obtmn information by bronchography in shght




206 RADIOLOGIC EXPLORATION OF THE RRONCHUS

hung lesions that affect only fine bronehi and small areas, are useless
and will only lead to failure.

However, 1 the inihation stage itself, bronchial carcinoma may
give tise to gross radiologie signs which, though not pathogromic,
indicate that the lesions are predeminantly of neuplastic origin. We

urMona
coroLETe
‘oesTRUCTION

g 2
Fra 259, A shetch showmg Fra. 260, A sketch showing
what eccurs when the tuwor complete obetruction of the hron-
obstrurts the bronchus waith a chus by the tumer

valve-like action

refer to the imtiation in large trunks, that is, in the first or second
order bronehi. .

1f the tumor pasrtially obstructs the bronchial lumen, it may pro-
duee a valrular action that allows mspiration of air but makes expira-
tion diffieult. Then we find emphysera in the affected zone, that
presents a transparency in the radiogram, and if the localization ?f
the tumor is 12 the main trunk of a lobe, the transparency extends
to the entire projection area of that lobe (Fig. 239). v

If the tumor ohstructs the bronchus completely, we {'hcn ﬂ;)(‘
an atelectasis that 15 shown in the radiogram as an opacity of the

ventilated by that bronchus. Fig. 260 i

ﬂfe{:l thr:ﬁrst insgance the partial obstruction of the bronchus, is ffge
cause of retention of bronehial secretions in the g?env*edfﬂrgﬂr th:
although the air being of light density may ensxly‘ Pe{ws’fi’r:’ﬁm
obstacle in the large bronchus due to its expansion during in 1Pa ‘ainsé
the reverse is the case with sceretions since they must {ravel 28
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the force of gravity. They are unable to force their way through the
obstruction beeause of thewr viscosity and the dimimshed ealibre of
the branehus during expiration.

Far this reason, the secretions are retamned and obstruct small
broneha, giving rise to partial atelectasis that dot the lung 1mage of
the affected segment. It is the suppuratire stage of lung cancer

For postural reason+, this image 1s more frequent i the baces, and
only rarely do anatomie, dynsmic and mechamenl factors eombine
for the 1mage to appear al-o 1n the upper Jung fields.

Witk time, this partial stenosis will become fofal and wall can-e
atelectasis, Contrast exploration may play a role in the process,

Tt is 1n this imtsal phase of lung cancer developing in thick trunks,
m which symptoms due to atelectasis may appear that bronchography
1 indicated as a clue to diagnoss.

Bronchographic Images

In cases 1n which carcinoma begms in a first or second order
bronchus, the following 1mages may be found-

a) Lacunae or marginal effects.

b) Bronebial chanmels,

¢) Total obstruction.

The Lacusar Image

Only exceptionally do we find this filing defect in the bronehal
tube, for the anatomcal changes that produce 1t do not cause trouble
enough {o compel an early exploration, which would be the only
opportumty for discovering it.

This 1mage may be found either isolated or in combnation with
channels Thus we have here something stmilar to that which occurs
m the digestive tube, where gastric wall mfltration 1mages may
become assoelated with tumor mmages. To discover lacunar 1mages
as well s the defects in marginal filling, 1t 1s neces-ary to examne the
bronehi under a scrcen, i order to discover small lesions and obtain
the best diagnostic images We must again emphauze that in order
o gbtain the best results from bronehogeaphy, the correet technique
must be strietly followed. An illustrative ease is represented in Figs.
261, 262 and 263.

In Fig 261, we observe part of the right lung having a densc
opacity limited to the base. Immediately upon the introduction of
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the iodized oil into the bronchial tree, a defect in filling was noticed,
which was localized m the outer wall of the common trunk for the
lower and middle lobes, and a radiogram was obtained at this pomt.
The mtroduction of the opaque substance was continued, and the
fillng defect disappeared, only an angle remaining in the bronchial
wall as shown in Fig, 262 (pointed out by means of an arrow). Filling

he itro-
Fia 263. In this radiogram the filling defect disippearcd with ¢!
duction of a greater quantity of contrast substance Arrow 1 pounts to the
ngd angle remaming 1 the arca of the bronchial filling defect (End )

continued and Fig. 263 shows only a sharp narrowing of the bronéh::'lef
lumen. This is an abnormal finding and the physician wolfld {zot :{h
discovered it if he depended only on this radiogram for his dmgnm‘:
nor would he have found the retention of secretions, nor the €
planation for the segmentary atelectasis foun_d further down.
Here in the bronchus, we bave the same thing that happens
stomach, when intracavitary moles or small tumors are presen

in the
t and
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the organ is examined by means of contrast substances, Only the
introduction of small quantities of the barium suspension or dosified
compression allow the small defect in gastric filling to become evident,
for a complete filling hides them. As we eannot use compression in
the bronehi, we must utilize small guantities of the opague substance
to detect the images that are in relief on the fluoroscopc screen.

‘The Bronchial Defile

This is an intermediate image between the partial filling defect and
the complete closure of the bronchi.

The bronchial defile has the same appearance as the esophageal
and the gastrie, differing from the latter because in the bronchial
defile the pre-stenotic expansion (considering the diection of the
opaque substance) does not exist and we find the post-stenotic or
bronchial expansions. The channel may be due to a reduction in the
lumen of the bronch: on account of an annular infiltration like a euff
or due to a tumor that growing within a bronchus, obstruets it.
Canccrous gangha that compress the bronehi from without may also
produce defiles. Channels eaused by neoplastic infiltration are long,
and centrel and forfuous, while those due to endobronchial tumors are
short, lateral and wrregular. On the other hand, the defiles caused by
an intrinsic compression of the bronehi are long, laferal and smooth;
displacement of the bronchial axis may oceur on account of the
pressure exerted by the compressing body.

The images of Lronehial channels are found more frequently today
because bronchial exploration i3 done earher. They may be masked,
as happened in the following case. This patient had pain in the night
chest with purulent expectoration sometimes blood stamed. Some
years pteviously he had aleft lung absecss that subsided spontaneously
The patient beheves he now has a similar condition. Dr. Rand Oz,
who is treating him 10 the Raw<on Hospital, Lelieves the contrary
and decides to clear up the diagnosis by means of bronchography, as
iaboratory tests (bacteriologic or anatomopathologic) have not
Leen of any help in diagnoss

The results of contrast radiologie exploration of the bronchus are
<hown in Figs. 264, 263, 266 and 267 The opaque substance has
penetrated an apparently normal bronchial tree, but looking at the
scgment pointed out by means of arrows, we observe that it is
strangled, that ifs border s irregular and that the image 15 persistent
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Fig 264 Imtial phase of bronelnal filliog Fic 265 The strangulation persists
The narrowing of the bronchial segment  durmng the introduction of the opaque sub-
common to the lower and middle lobes 15 stance (Cont.)
evident (Cont )

T16 266 Another plate tahen on termi- Fig 267 Transverse position also

nation of fllng also shows the srea of shave the channel and the arregulanty
strangulation (Cont ) of the outhine (Cont )



EXPLORATION IN LUNG CARCINOMA 211

in the various radiograms. Only one factor ean explmin this image,
and that is the anatomic allering of the bronchial wall.
Conclusions derived from radiologi ination were confirmed

by bronchascapic examination, carried out by laryngologist, Dr.
R. Lanza Castelli, who noted that the part of the bronchus that

NARROVW PAJ

Tie 268 Imtal phase of contrast explor  Ti6 200 End of contrst exploration

ration showing the channcl 1n the inter-  ging s pretare i relief of the ntermediate

medate bronchus of the nght lung (Cont)  tronchus, which brings ity evidence the
irregolanties of the internal bronchal wall,
\End )

showed the channel had a smaller calibre, and that the mucose was
ridged, congestire and wnfiltrated. Endoscopy led us to suspect a
sub-mucosal cancer, which was confirmed by biop~y obtained during
the same exammat:on

Figs. 268 and 269 show a more advanced stage of bronchinl defile
found in a patient with a very intense fung suppuration Both at the
time of imtiation of bronchial filling and at the completion of Hilling,
the irregulanty of the intermediate trunk, its narrowing, and the
fringe on its internal border are evident. Bronchography and Liopsy

prosed that it was a case of infiltrating carcmnoma of the whole
bronchial segment.
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In Figs. 270 and 271, a typical channel is shown beginning with
an infundibular image with a marginal filling defeet and continuing
irregularly, localized at the inttiation of the common trunk for the
middle and inferior lobes. The upper lobe itself is affected, for its

-
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F1a 270. Tortuous chanuel mn a case of Fra 271 This radiogram of the sane
bronchial nco;lasm In addition to the case was obtaned a few minutes nhe:'tb:
channel in the coramon trunk for the muddle  first. It shows the prescnce of constan
and lower Iobes, an annular strangulation images 1 the common trunk. Nat::)p:sy
of the upper lobe bronchus 1s scen, This confirmed the aceuracy of our suppost
radiogram was obtained at the moment of
mtrodurtng the opaque substance (Cont )

calibre is reduced (annular strangulation). This case is more advanced
than the preceding one. .

The br];nchlal geﬁ[es are always accompnnim}_ by bronchial ex-
pansions of the cylindrical type, by abscessed cavilics and segmcnlarg
atelectasis. The clincal preture is always that of an abscessed lung n.nd
frequently the expectoration is extraordmarily fetid and accompanie
by shght hemoptyss.

Within this chnical and radiclogic picture o
eancer is discovered at the last moment, as we shal
lowing cases,

f o suppurated lung,
) sec in the fol-
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This patient was a thirty-one year old man who was hospitalized
because his old lung trouble had recurred. He related that for the past
fifteen years he had suffered from a cough with expectoration, some-
times frankly purulent, and worse on awakening 1n the morning. Local
treatment brought only temporary relief.

For more than two months he had become worse and was conscious

Fic 272 Direct radiogram showing opaesty  F1o 273 Transverse pesttion radio-
and eatitics v left base (Cont ) gram  Here the situation an the front
lobe in regard to eavitics alrewdy men-

tioned 13 evident

of weakness and loss of appetite He had lost 8 to 10 Ibs. in weight
(Figs. 272 and 273).

Clinieal and radiologic examination discovered a multicavitary,
suppurative process of the left lung base. In order to have a complete
picture of the localized process before submitting the patent to a
sulfonamide ncbulization treatment, a contrast exploration of the
bronchial tree was carried out (Figs. 274 and 273)

The ntroduction of the opaque substance confirmed the presence
of bronchieetasis 1n the lower lobe, an obstruction in channel form
of the lower 1nside branch of the hingular lobe, with infiltration and
stricture of the main bronchus of the lower and upper left Iobes.
The 10dized o1} did not penetrate the cavities. These signs led us to



Fra 271 Bronchogram 1a frontal posi-
tion, demonstrating the anfiltration and
strangulation of the large bronchi particu-
Ly of the lower mam bronchus, (Cont)

Fra 278 Bronchogram of a suppurated
lung The tortuous channel stands out in
the left mam bronehus just before the
lobular bronchi branches begin

F1a 275 Brouchogram 1n  transvirse
positton confirming the discoveries in frontal
position. Post-obstructive bronchreetasts is
evident in both (End )

Fre. 277 Tronchogram tahen in kit

Isteral decubitus Ths shows a less tartuous
channcl than that 1 Fig 276, but stifl foeal-
saed connecting the bronehus with large esv-

1ties
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suspeet the presence of a neoplasm that having acquired an infil-
trative and invasive character had reached the large bronehi.
Bronchoscopie study and biopsy showed thee conclusions to be
correet.
In Figs. 276 and 277, we sce other eases having this same evolution,
Fig 276 represents the bronchogram of a patient having a great
quantity of purulent expectoration and a radiologie picture of massive

Fic 278 Direct radiogram showing numerous eavities in
a right lung and a level at the base (Cont )

atelectasis in the left lung, causing a retraction of the trachea.

Bronchographie exploration revealed 2 channel whieh communi-
cated with <ome cavities within the parcnchyma of the left lung This
defile affected the terminal segment of the prineipal bronchus and
obstructed the origination of the branches of hoth lung lobes

Fig. 277 15 u bronchogram in a case that also appeared to be a lung
abseess, Within the massive atelectasss of the left lung, clear images
of eavities are observed 1n the lung parenchyma. The channel in this
ease is less tortuous than in the preceding one but is more extended
and communicates with large cavities.

The channel may be caused by a tumor developing tn & primary



216 RADIOLOGIC EXPLORATION OF THE BRONCHUS

bronchus. In the following case, the bronchographic characteristies
of this process are observed. The patient was an eighteen year old
girl who had had a suppurating lung for many months with inter-
mittent fever that affected her general health. During one of her
severe attacks, she was admitted to the Rawson Hospital, Cordoba,
for an emergency operation as a purulent pleurjsy had been diagnosed.
It was found, however, that the pleura was free, and during a second

Fig 280 Bronchogram revealng the
obstruction in the night main bropehus and
the channel connecting the upper lobe with
the extensor. (End )

stage 1 the operation a large lung abscess cavit.y was drnmed: IA
radiogram (Fig. 278) taken after surgical intervention sho.ws multiple
annular images m the right lung and a level may be seen in the ba‘i.c.
It was tomography that very clearly illustrated the causes for (ti .1:
process, for it brought into evidence a vegctnt}ve tumor cmbedd; tllze
the root of the right main bronchus obstructing the bronchtus o
upper lobe, and leaving a channel (Figs. 279 and 280). s vege-
Bronchoscopic examnation confirmed the presence of this veg

tating tumor and the biopsy report was small cell carcinoma.
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The Obstruction

The obstruetion becomes clearly evident when it concerns primary
ar hes. In fine b hes it has no d ic am-
portance, for it may be due to common causes.

Radiogram 281 shows the appearance of the left chest in a patient
who complained of chest pains and shght hemoptysis, A left para-

[

i

I

Fie 281 Radiogram showing a poramediastinal opacity
extending tonard the armepit (Cont )

mediastinal opacity is evident in the radiogram expanding townrd
the arm-pit fanwise,

Bronchography proved that the obstructed branch corresponded
to the opaque area, as Figs. 252 and 283 reveal,

Sputum ination showed the p of bronchial earcinoma.

Total obstruction presents spectal etiologie  charactensties, for
stenosis may be dne not only to » tumor that obstruct= the bronchus,
but also to an external compression or to a bronchial agenesia. It ig
necessary ta know how to make this differential diagnosis, as during
2 definite moment in the evolution of the process, the clinieal a<pect
may be the same in all cases, These three types of smages may be
abserved in Fig. 281.
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Neoplastic obstruction causes a sudden interruption in progress
of the apaque substance. External compression gives an image similar
to a flute mouthpiece. The images presented by agenesia end in a
glove-finger.

The following ease reveals the stenosis image, of a bronchial
carcinoma,

This patient had some chest pain and shight hemoptysis. Frontal

S bronehial
Fia 282 Imtiation of bronchial filing Fro 243. Tmage after complete
The arrow indicates the mfterruption in the filing The arrow indicates ﬂc:le braach
apical branch of {he upper fornard lobe, obstructed by the neoplasm (End )
(Cont )

— OUTWARD o~ BRONCHIAL

" cancer

¥ra 284 Tllustrations of the three man types of bronchis]
o adeotah

butruchion A
P.wsw agree so frequently with them that we must not forget them

m considering bronchial images.

* _alized in the middle field

radiography (Fig. 285), shows an on=.” o

of the right lung, having cle~~ Iy, o] and ae-
density, The head and ‘-‘ " shadow
™\ centuated, continue this .

~
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Fig 285, Frontal image revealing an
opstity, will<defined, and orcupying tht
Projection area of the middle lobe (Cont )

Y10 286 Transverse position unage, 11 257 In thi bronchogram obtamed
clearly showing the area of opacity i the i an obliqie paaticn, the brinches of the
muddle lobe (Cont ) upper and foncr lobe appear normal The

middic lohe branches are absent The first
ventrsl branch of the lowcr lube 13 stran-
gulated a2 its origin (Cont ) -
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in transverse position. A triangular shadorw, well defi
Iobe angle, and a neighboring hitum reaction are evi
Two incisural lines of deercasing density leaves
{riangular shadow and indicates the limits of the mic
The bronchogram in Fig. 287 obtained in from
position, reveals the normal filing of the upper :

Ti6 288 It 1s evident m this radiogram Fia. 289, The same «
that the common trunk of the muddle lobe gram cbtaited a few n
13 amputated ot sts buse The upper lobe  that the bronchal branel
branches may be seen sbove and those of 13 not impermeable (En
the lower may be seen helon. (Cont)

branches. Betsveen these branches appears the nodul

the middle lobe. The first ventral btanch of the infe

hilum anfra-incisural branch, is strangnlated st the root 0

though this stricture does not obstruct the passage of t

Bronchogram 288 reveals that the main trunk of th
n N

o ~ derrranl madinn

e .
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the preceding one was obtained, when the oil had had enough time
to extend along the bronchial arborization and go through any
chanpel that might exist. The incidence of the rays has also been
shghtly altered. It is evident that the opaque substance has ex-
tended along the branches of the upper and 1nfernor lobes, producing
foliage, without the muddle lobe becormng permeable.

Bronchial ohstruction of a large lobe may be appreciated by a
study of radiogram 200. This patient had clinical symptoms sug-

T%¢ 290 Radiogram showing atelectasis of the upper
Ieit lobe (Cont )

gestive of o lung carcinoma Radiographically an atelecta«is of the
upper front left lobe was found.
Bronchial exploration fi 1 the strangulation of the left
bronchus at the place where its branching begins The branches of
the lower posterior lobe filled rapidly (Figs. 291 and 292), but in
thoe of the antertor upper lobe, the contrast substance did not pene-
trate, due to complete obstruction at the root Histologie and bron-
choscopic studies confirmed the diagnows of lung carcinoma that
had been made from the clinical history and radiographic records.
The 1mage of total bronchial obstruction may appear In &4 main




‘Stor AN
HARROW PA!

Tia 291 Imtiation of bronchul filling Fra 202 End of bronchial fillimg, reveal-
shows # strangulation of the left bronchus ing complete obstruction of the upper lobe
at the begmning of regmentation Branch-  bronchus (End)
mg of the inferior lobe 13 formed but not
thit of the supenor lobe (Cont.)

Fig 294 Ths bronchogrum nas zﬁt:‘mcln:

bronchus was
after the prmcipal bronchus was fled, 1

tion reveals stenosta of the common
part of the right lung, especially the projectior x.dd]c Stenons o e o arly o ioe

i t
area of the lover and middle lobes, (Cont ) middie and lover loFes Mot FRLC

Fio 293 Direct radiogram showing dense
opacity clearly outhned and occupying the great

{End)
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radiograms seemed to be the heart outline. In a transverse position
radiogram, an opacity was observed in the base, having a posterior
localization, uniform density and anferior limits well defined (Figs
295 and 296).

Contrast exploration of the bronchial tree brought two facts into

F16 297 Bronchogram obtamed infrontal ~ Fra 208, Transverse postion bronchos

{ the bronchil tree
sition The mterruption 1n the lower lobe  gram. Note expansion of

fnoay be observed and also the expansion tn of the upper lobe The stop m the lower
the superior lobe. (Cont } lobe 13 emphasized

evidence. One was the expansion of the left upper Iobe: The 10(;\01’5
mner and posterior posttion of the lingual lobe was especially ev lf enu
(Figs. 207 and 298). The other observation was thfe .ﬁnd.mg Of t;e
obstruction 1n the lower lobe next to the site of origination o
main bronchus, L.
:}Il‘:ebchaf'acteristics of the immediate bronchial walls mdxcatego-'rl:sl
mfiltration beyond the site of the obstruction. Al these deducCe n
were confirmed by bronchoscapy, and biopsy verified the presen
a carcinoma,

Bronchographic Control of the Therapeutic Effect

fri-
The utality of the contrast mcthod_ can go beyond a ‘merrco cccos:' o
bution to the diagnosis and localization of the neoplastic p i
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T 301 Direct radiogram obtaincd after Fi6 302 Bronchogrant brnging mte
x-ray therapy showing thit the opacity n the evidence Yhe disappearanee of the ob-
uppet lobe has diappeared  (Cont ) struction in 'the uppet matn trunk, asd

the complete permeabihty of the fo-
hge (Trd)

Tid. 303 Duscet radiogram showing left perteardize
dow. (Cont)
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Case 2. The benchicial result of irvadiatson has been observed by us abo
in & paticnt who precented an atelectasss of the lower fobe of the lft hing
Direet radwgraphy (Fiz, 303) shows us a left pericardiae opaety having
imlefimte luats Contiast exploratten (g, 304) showed the obstruction

T1o 265 Bronciagram obtuned wfter
wTubdion, Shoning thit the obstryctn o
the Joner lobe by deappewsl (Lad )

<hus Yor ths reason the possibilstzes of radistion therapy only were con-
sidered and wreadiation was effected with a Maamar equipment of 400 Ky,
Filter 2 mm eopper, foeal distance 80 Cm,, douhle peartrition entrances
Fortg-five days later another contrast exploration was errnad out 1T,
30%) revealing the disappearance of the obstruction and the complete
Permeability of the bronehus] tree of the lower lobe, This loralimprovement
Insted several wonths; later mediastinal and bram mictastased occurred
eausirg death,

Abscessed Cancer

A lung neoplasin cometimes tahes on the appesrance of an absress
cavity, smmulating various proeesses  Lung abseess, suppurated
hydatid ey, suppurated congenital exst, ete.



Fie 306 Thisradwgramshans
the eavity mn the left base and
the involvement of the costo-
thhmgmu,uc stnus of the same
€ide The density of both hilums
15 also evident. (Cont )

Case 1. This patient had o subncute suppurated lung process, which
seriously impaired his general
health,

Frontal radiogram (Fig. 306)
reveals an opacity of the left base,
having the appearance of a large
cavity with a hiquid content, indi-
cated by the level. Thereisalsoan
opacity of the costodiaphragmatic
sinug on the same sde and 2
cleatly limited perimed:astinal
shadow,

The transverse radiogram (Fig.
307) shows a ¢ystic tmage having
a liquid retention and frank con-
densation of the walls We may
also observe an incisuritis, corre-
sponding to the large left incisura.
In the region of the hilum we may
observe a nodule that crowns the
cystic image. It is not very prob-
able that an accumt}e dmgnosii

Fro 307 Same eace, tra may be made from these clinica
The cyst L’onfum;xg %qur&ra:;vtc;:e,ﬁ;lﬁnz and radiologic data. Nor did the
stands ou clearly, There 13 a large nodule over  laboratory tests help us to clear
the cyst. (Cont ) up our doubts, for they revealed
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a finger and the other irke a prommence. The-e salients indicate the presence
of neoplastie moles on the wall of the eavity This sign is so sigmficant that 1t

Fig_30% Tomogram of the wure 16 309 Bronchogram of the sime case,
case There are moles danghng from LS L imnehoem ol G o
the dome of the cavity, thus indicating .

1ts neovlastie character (Cont )
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of a suppurated hydatid cyst. It
should be remembered that there are
also prominences withmn the hydatid
cyst, due to the retention of the ger-
minative membrane, but these promi-
nences arc upon the liquid, as the
membrane floats (sign of the cama-
lote). When the reoplastic mole 15
found, not on the upper wall of the
cavity, but on the lateral one, at the
height of the hiquid level, the image
may cause confusion in diagnosis In
that case, to make sure whether 1t 182
neoplastic sprout or an kydalud “cam-
alote,” it will be necessary to resort to
changes mn the position of the patient,
giving the chest various inclinations

The neoplastic images do not modiy
their relations with the wall of the
tumor formation, while the hydatid
camalote is scen floating on the liquid
level (Iag 311)

Fic. 310 Bronchographic wmage w the

same case, obtamed after the bronehial tree
was filled The displacement of the lower
branches and the amputation of those reach-
mg the dome of the cavity may be seen.
(End)

Case 3, A similar ease 15 that of 2
woman 40 years old who complained
of chest pains accompanied by hemo-
purulent expectoration. The direct
radiogram (Fig. 312) demonstrated

the presence of a cavitary tmage having very thick irregular walls, with &
hquid content This cavity oceuped the lobe of the linula in its most internal
forward portion Tomography (Fig. 313) revealed the presence of several neo-
plastic moles m the upper mner wall of this cavity which confirmed the diag-

Fic 31 Shetch shoning how &
doubtful smage within & canty 1s
cleared up By giving the chest an ap-
propriate melination, we may see that
the hydatid camalote als ays floats, 1
any position, while the neoplastic mole
separates from the Liquid and hangs
from the mner nall of the canity.

nosis of excavated carcinoma As n the preceding case, hronchography did
not reveal ehanges m the bronchial branches nor did the opaque mbstnnrﬁ
succeed in penetrating the cavity for the communication of the latter w ]It

the outside is always small, and also because the absence of thoraco-alveolar
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Y 312, Direct radwgram
showing a thick wallod cavity
with s fipud leved {Cont )

Tia 313 Tomogram brapng miw e
dence a neopfasti mole 1 the wall of the
candty {Cont )

¥16 313 Bronchogram proving that the
todued ol hus not pepetrated the envsty
sndt that only the fine branchings are shernt
i thes area. (End.y
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aspiration 1n this segment makes the progression of the iodized oil difficult
(Fig. 314)
Obstruction of the Lobe Branch by an Infiltrating Tumor

The neoplasm may cause segmentary obstruetion of the bronchial
tree, causing, as we have scen previously, an atelectasis in the area
ventilated by the obstructed bronchus.

This obstruction of the bronchus may be caused by a tumor

- A

: A

Fic 315 Frontal image showing a left pencardiac opactty
of polyey che outhne and indefimte hmits (Cont )

originating mn the epithelium where a lobe branch originates, causing
a typical alelectasis,

If the tumor originates in one of the small fourth order brunc}w?
and later infiltrates the lobe, the time comes when the main m"fk o
this lobe is also obstructed In this latter case, the opacity on (hrec‘;.
radiogram has combined characteristics of lobar ateleclasis an
nodular 1mage.
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This distinetion js impertant, for the surgical posabilities differ
gecording to the type of neoplasm. When the careinoma has originated
on & small bronchrole and Ly mfiltration Iater causes a sublobar or
lobar atelectass, 1t has also caused metastasis in the mediastinal
ganglie or has infiltrated the pleura. By the time the diagnosis is
certmn, tt iy generally toa late to operate. In these caces broncho-
scopie examination 1s not conclu~
swee, for the obstacle cannot be
seen nor can material for biopsy
bee abtained On the other hand,
when the tumor origsnates in the
main bronehus of a lobe, it causes
evident and early signs that ne-
cessitate medical and radiolome
examunation, and therefore ding-
nos 1 made much earher Eado-
scapic examnation pernuts us to
see the tumor and obtain conclu~
sive bopsy evidence.

Case 1. In the following case. the
ratholome and bronchographic char-
actenstics that appear in direct radio-
grams i the case of an mfiltratine
tumor may be appreeixted

Tis man was 55 years ot For o
couple of months e had been W pig 318 Tranmere poution magn,
of trouble in the raterior chest, with  sbowing an apaque ares that has no relation
pain on exmration, I1is general health 1o the brart shadow (Cant }
hod evidently been impared, but the
patient attrhuted this to the fact that he had b fever during the days
preceding the examinatan together with a general state of fow spints of
the influenza type Reeently, m addition to feser, he had a cough with
slight purulent expectoration

Auscnltation and percttsston of the chest revealed no abnormal counds,
Mhreet fromtal radiography evidenced n left pericardial opacity with a
e ey PRLEATR AR p A

futwe, and due to tts nudutar charaeter, and a blurred and poly ey chie outline,
Wit are fed to suepeet lung enaplasma of mfiltrative and parenchymatons
ongm
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acpiration in this segment makes the progression of the iodized oil difficult
(Fig. 314).

Obstruction of the Lobe Branch by an Infiltrating Tumor
The neoplasm may cause segmentary obstruction of the bronchial
tree, causing, as we have scen previously, an atelectasis in the area

ventilated by the obstructed bronchus.
This obstruction of the bronchus may be caused by a tumor

Tic 315 Frontal mage showing a left pericardiac opacits
of polycyehc outlne and mdcfimte hmts {Cont )

originating i the epithelium where a lobe branch originates, causing

a typical atelectasis.

If the tumor originates in one of the small fourth ord
and later infiltrates the lobe, the time comes when the main
this lobe is also obstructed In this latter case, the opacity o8
radiogram has combined characteristics of lobar atelectast
nodular tmage.

er branches
trunk of
direet
s and
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Thiy distinction is important, for the surgical pos«ibilities differ
aceording to the type of neoplasm. When the carcinoma has originated
on & small bronchicle and by mfiltration later causes a sublobar or
lobar atelectaars, 1 has also eaused metastasis in the mediastingl
ganglia or has wfiltrated the pleura. By the time the diagnosis is
certain, it 15 gencrally too late to operate. In these cases broncho-
scopie examination 1s not conclu-
sive, for the obstacle cannot be
scen nor ean material for biopsy
be obtamed On the other hand,
when the tumer ongmates in the
maim bronchus of a lobe, 1t canses
evident and early signs that ne-
cessitate medieal and radiologe
examunation, and therefore diag-
nosis s made much earher. Endo-
scopic examination permits us to
see the tumor and obtam concln-
sive biopay evidenee.

Case 1. In the follonmg case, the
radiotogie and bronchograplue char-
actenstics that appear m direct racho-
grams m the case of an mfiltrative
tumor may be appreciated,

This man was 55 years old For a

couple of months he bad been asare
of trouble 10 the antenor chest, with
pas on expiration i3 general health

Fio. 316 Tronserss posbion wmage,
showing an opague aret that has no relstion
1o the heart shadow (Cont )

had evidently been impuired, but the
patient attnbuted this to the fact that he had had fever durng the days
precedmg the examunation together with o general state af low sprrits of
the mfuenza type Recently, i addition to fever, he had a cough with
shight purulent expectoration

Auscultation and percussion or the chest revealed no abnormal sounds,
Diveet, frontal rad d o left dil opacity with a
fringed palycyclic outhne {Fig 315) In transverse pouition, this abnormal
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L 1n this segment makes the progression of the iodized oif difficult

ion of the Lobe Branch by an Infiltrating Tumor

eoplasm may cause segmentary obstruction of the bronchial
sing, as ne have seen previously, an atelectasis in the area
d by the obstructed bronchus.

obstruction of the bronchus may be caused by a tumor

L ad

[ErIp——

Fia 215 Frontal image showing a left pericardiac opacity
of polycyclic outline and mdefinite hmits (Cont)

ng 1n the epithelum where a lobe branch originates, causing
alelectasis. s
tumer originates in one of the small fourth orde‘r bmncyht‘;
r infiltrates the lobe, the time comes when the main trunk oL
s also obstructed In this latter case, the opacity on d:ret‘l
m has combined characteristics of lobar atelectasis K¢
rmage.
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This distinetion is important, for the surgieal possibilities differ
according to the type of neoplasm. When the carcinoma has onginated
on a small bronchiole and by infiltration later causes a sublobar or
Iobar atelectasis, it has also caused metastasis in the mediastinal
gangha or has infiltrated the pleura. By the time the diagnosis is
certamn, it is generally too late to operate. In these cases broncho-
scopic examination is not conclu-~
sive, for the obstacle cannot be
seen nor can material for biopsy
be obtained On the other hand,
when the tumor originates in the
main bronchus of a lobe, it causes
evident and early signs that ne-
cessitate medical and radiologic
examination, and therefore diag-
noss 1s made much earlier. Endo-
seopic examination permuts us to
see the tumor and obtain conclu-
sive biopsy evidence.

Case 1. In the folloning case, the
radsologic and bronchographic char-
actenstics that appear in direct radio-
grams 1 the case of an infiltrative
tumor may be appreciated

‘This man was 55 years old For a
couple of months he had been aware  pig 316 Transverse position mage,
of trouble in the anterior chest, with showingan opaque area that has no relation
pam on exprration His general health  to the heart shadow (Cont)
had evidently been impaired, but the
patient attributed this to the fact that he had had fever durng the days
preceding the examination together with a general state of low spints of
the mfluenza type Recently, mn additton to fever, he had a cough with
shght purulent expectoration

Auscultation and percussion of the chest revenled no abnormal sounds.
Direct frontal radiography evidenced a left pericardial opacity with a
fringed polycyclic ‘out‘lme (F‘ig 315) In transverse position, this abnormal
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aspreation in this segment makes the progression of the iodized ol difficult
(Fig. 314).

Obstruction of the Lobe Branch by an Infiltrating Tumor
The neoplasm may cause segmentary obstruction of the bronchial
tree, causing, as we have scen previously, an atclectasis in the arca

ventilated by the obstructed bronchus.
This ohstruction of the bronchus may be caused by a tumor

-

I'ta 315 Frontal mage showing a left pencardic apueity
of poly ey clic outhne and definite hrmits, (Cont )

onginating in the epithelium where a lobe branch originates, causing
a tymeal atelectases.

If the tumor onginates mn one of the small fourt
and later filtrates the lobe, the time comes when the m 4
this lobe is also obstructed In this latter case, the opacity on dlm;
radiogram has combined characteristics of lobar atcleclasts anc
nodular 1mage.

h order branches
ke man trunk of
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This distinction 1s important, for the surgical possibilities differ
according to the type of ncoplasm. When the carcinoma has originated
on a small bronchiole and by infiltration later causes a sublobar or
lobar atelectasis, 1t has also caused metastasis in the mediastinal
ganglia or has infiltrated the pleura. By the time the diagnosis is
certam, 1t is generally too late to operate. In these cases broncho-
scopic examination 15 not conelu-
sive, for the obstacle cannot be
seen nor can material for biopsy
be obiained On the other hand,
when the tumor originates in the
main bronchus of a lobe, it causes
evident and early signs that ne-
cessitate medical and radiclogic
exammation, and therefore diag-
nosis 1s made much earlier. Endo-
scopic examination permits us to
see the tumor and obtain conclu-
sive biopsy evidence.

Case 1, In the followmng case, the
radwlogic and bronchographic char-
actenstics that appear in direct radio-
grams m the case of an mfiltrative
tumer may be appreciated

This man was 35 years old For a
couple of months he had been aware  pc 316 Tranmerse postion mage,
of trouble 1 the anterior chest, with showingan opaque area that has no relation
pamn on expiration His general health  to theheart shadow (Cont )
had evidently been impaired, but the
patient attributed this to the fact that he had had fever during the days
preceding the examination together with a general state of low spiuts of
the mfluenza type Recently, in addition to fever, he had a cough with
shght purulent expectoration

Auscultation and percussion of the chest revealed no abnormal sounds.
Direct frontal radiography evidenced a left pericardial opacity with a

DI O NN . s .

I

' . . Lo
we are led to suspect lung enoplasma, of nfiltrative and p&rénchymamus
ongm,
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Sputum examnation revealed no neoplastic cells or spectfic bacteria
Endoscoprc examination earried out by Dr. Lanza Castells, showed that
the lingula lobe nas patent at its begiening; but 2 em. farther on, a prom-
inence covered by mucts was observed. A biopsy specimen from this region
showed no neoplastie cells, -

Bronchographie study revealed the amputation of the main branch of the
Imgula lobe, a couple of centimeters from 1ts origin. The interruption of the

Fro 318 Intermediate filing phase, re-
vealing the persistence of amputation of the
Jingula lobe bronchus (Front wiew ) (Cont )

Fia 317 Imtw} fling phase revealing
the amputation of the mam linguls lobe
trunk Front view

LI R SR TR TN

bstance at the pomt ot
was evidenced by a blurred outline of the opaque su t it 0
interruption mn the tortuosities of this outlme. This type o‘f ol‘)s(ructl?‘li'l'?

cm .
! 1
cor

various metdences In Tig 317, the imtial phase of filling hns'hccn rcrc(;l":l::i
and the arrow indicates the amputated branch, that h:mr;g a ?csc;lfs
directton, mounts over the rest of the main upper trunk. I‘ng..3 , rogmlcn'.
an mtermediate phase of filling, where similar dmr'nd'msmsns‘t‘::uon oo
Oblique 1ncidence allowed us to make a more convineing reg y
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Fie 319 Timal flhng phase seen in oblique
position &, D, where the interruption of the
sodized il 1s evadent & couple of centimeters
away from the intation of the hnguls lobe
branch The boundary of the opique sub-
stance 1s ragged

only of the amputation of the lingula
bronchus but also of the character-
istics of the detention Fig 319 Aswe
have already stated, the outlne of the
contrast substance at the point where
1t has been detained was tortuous and
ragged, mdieating contact not only
with the sold tumor but also with
secretions

Figs 320 and 321 demonstrate
what oceurs when the tumor ongi-
nates n a bronchiole and invades the
parenchyma, or, when having ongi-

oPaQuS B1L
o

Fie 320 Drawing showing how

the opaque substance 18 interrupted Tio 321 Drawng showng the
ahen the tumor has mblteated the suddon ditention of the opaque sub-
bromchus Tho huit of this detenttion stance when an endobronchial tumor
13 not well defined obstructs the branch The Lt of

the detention of the opaque sub-
stance 13 clear
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Fia 323 Transverse 1m-~
age 1n the same case show-
1ng the charactenstics found
1n the front view. (Cont )

Fie 322 Frontal image
showing an opacity loeshzed
n the base of the left lung,
having definte hmuts and
umiorm density (Cont )
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nated at the root of a sub-branching or lobe branch, causes the destruction
of the bronchus.

In both eascs a shadow is observed n the site of the tumer This opaaity
indteates the very lumts of the tumor, when after originating 1n a bronchus
1t later infiltrates the parenchyma. When the process has caused an ate-
Iectasts on necount ef the obstruction of the main bronchial branch at the
point where 1t onginated, the opacity dicates the lunits of the sub-lobe
or the lobe

Bronchograplue study permits dfferentiation of these types of neoplasms,
for when the tumer has d at the very | of the b 1
branch, the opaque substance 1s interrupted next to 1t and the nmts of this
detention are clear, On the other hand, when the tumor has oniginated tn a
small branch and has then invaded the lobe, obstructing the branch near
its starting point, the opaque substance has a ragged outline, caused by the
secretions that are retained within the bronchus and by the lack of normal
dynamism.

Case 2. This case also llustrates the dynamic changes caused by neo-
plasms 1nfiltrating the bronelual wall, but not eausmg ebstruction of the
bronchial lumen

The patient, 45 years old, had pain for several months in the left chest,
with a cough and purulent flurd expectoration The previous history, the
chnieal course, and the reaults of laboratory mvestigation did not provide
a defimte diagno~s Nerther did the direet radiogram, Figs 322 and 323,
permit us to come to any other conclusion than that 1t was a case of a
localized process of the left lung producing a errcular opacity with regular
outlnes and umform density At the hospital where the patient was being
treated there was a tendency to diagnose lung bydatid cyst and this sup-
Pposition was strengthened by the results of the bronchoscopic examination,
where neither obstacle nor deformity was found n the mam bronchus of
the Jower lobe.

With a probable diagnosis of lung hydatid cyst, a contrast exploration
of the Lronchial tree was requested mn the hope of finding the dislocation
of the bronchfal branches that would confirm the diagnosis of hydatidoesis

Contrast exploration proved the presence of bronchoparalysis of the lower
left trunk ere the opague substance penctrated only the larger broncht
The secondary branches were not penetrated because of the absence of
thoraco-alveolar aspiration which facilitates the progress of the contrast
substance in the fine bronchial tubea (Figs 321 and 323)

This lack of progression of the contrast substance 1s an undemable
charactersstic of neoplasms that having onginated i the fine bronchy,
progress by infiltration as they extend to the larger broneht, This wnfiltration
may not eause an obstruction of the lumen but does cause paralysis that
gives us a very definite charactenistic preture in the bronchogram

This discoyery and the absence of bronchial dislocation led us to the

certamty that 1t was a neoplasm, and this was confirmed by explanatory
puncture.
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Tia. 324 Bronchogram obtained durng Y16 325 Dronchogram i transverse

intermediate lling stage. The Lick of pro. POmton shoning the same characterrsties
gressian of the apaque substaice i the
lower Iobe may be observed. (Cont ) ’

Ll
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Tro 3264 After the apaque substancers  Fia 326B Bronchogram obtuned  few
mtroduced, an obstruction n the lower and  moments after the previous oue, to show
muddle common trunk stands out The thst the obstruction s persistent. {Obtamed
opaque substance forms o lsteral defile that tn_standing  position and snterior left
commumeated with evpanded bronehual oblique) (End)
branches (Obtaised in standisg position
and anterlor left oblique.) (Cont.)
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Fies 327A and 327B In the direct radiogram, 3274, the opaaity of the right base 1s
observed, and 1n 327B the broncblal obstrucnon caused by an adenoma

is, lateral, smooth and long. A displacement of the bronchial axis may
exist which is visible in certain appropriate instances.

In the cases represented by Figs. 326 and 327, we ean not aceept
the possibility of a neoplastic obstruction, for the defile is lateral,

~T )

Fic 328 Characteristics of the vanous channels
1, Tortuous defile due to neoplastic anfiltration, 2,
dvﬁlc caused by & neoplastic tumor; 3, due to extrinsic
compression.

smooth and long; moreover, there is a typieal displacement of the
bronchial axis toward the middle line. It has not been possible to

obtain bronchoscopic data on this case.
The following type of casc also may cause diagnostic confusion,
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if the physician’s conclusions are based only on the radiologe image.
The patient, a woman, Ras examined by Dr. T, deVillafatie Lastra
and by Dr. J. Maluf, on account of a slight cough nith expeetoration,
Lxamunation diseloved fen definite findings but direet radiography
showed o large area of opacity with very indefimte outlines but of

e 329 Trontal mmige shaning an area of unsform
opacity i the Jett lung {Laat )

uniform density, oceupyrag nearly the whole left lung. In transverse
position it is seen that this opacity accupres the ruddle part of the
lurg field and has clear border lines. Before and behind this shadaw
we find that the parenchyma is free (Figs. 320 and 330},

Tests for hydatidovis gave negative rcaction and the spuium
examination gave no diagnostic clue.

Bronchial exploration seemed indicated and the results of tius
study may be seen m Tig. 331, where a typical obstruction of the
upper front lobe main branch is evident.

This obstruetson decided the diagnesis i favor of a breachial
neoplasm. Nevertheless, Professor Villafafie performed an explora~
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tory puncture and obtamed a cr i iquid i i i

‘ystalline liquid in which hydatid
}}:O.Sks~ were found. Surgical intervention revealed an enormous
ydatid cyst of the upper front lobe, which had compressed the
bronchus. The bronchial adenoma causes defiles and stop similar to

T1G 330 Transverse image showing the posi- Fre 331 Result of bronehnl evplo-
tion and hmits of the opaaity (Cont ration; a typieal obstruction picture
similar to that of an endabronchial

neoplasm (Cnd )

those caused by caremnoma. It is only possible to differentiate them
during the radioscopic act while the opague medium is being intro-
duced, for in the case of a bronchial adenoma the bronehial wall con-
serves 1ts dynamism up to the place where the tumor begins as the
adenoma does not 1nfiltrate the wall as the carcinoma does it.

Thus the bronchus expands during inspiration and gets narrower
during exspiration or coughing 1n case of adenoma.

In Figs. 327A and B27B we show the direct radiogram of 2 pa-
tient, 20 years, with old hemoptysis and pulmonary suppuration. The
opacity of the right base is observed.

The bronchogram showed a defile in the main lower bronchus but
1n the radioscopy the normal dynamism of the bronchial wall could
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be clearly scen, which permutted us to assure the existence of benign
disease that was later confirmed by the endoscopy, biopsy and surgi-
cal intervention It was a case of bronchial adenorna,
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reaction from an additional infectious process in the tissues lackin;
normal ventilation. When this perieystic process oceurs, the imag
that we have described as having elear outlines and being spherica
or oval shaped, 1s lost, and the cyst then assumes a radiologic aspec
of a pneumonie, cancerous or corticopleuritic process that completely
masks the initial process.

The closed hydatid cyst may present an image that is pathog
nomonic and that confirms beyond question the presence of the
Echinococeus. We refer to the fissuring of the cyst that ecauscs a

ADVENTITIOUS MEMBRANE
G AIR

GERMINATIVE

MEMBRANE

1 2 3

F16 332 Drawings representng the radiologic aspect of hydatid eyst of the lung
m 2 dircet radiogram 1, unruptured eyst, 2, the eyst wath an mflammatory reaction,
3, sign showing detachment of cyst

separation by a layer of air that scttles between the adventitis ‘nnd
the germinative membrane. This partial separation of the cyst into
a quadrant gives a characteristic radiologic image which has been
designated as pneumopericyst by Morquio, Bonaba and Sotq (Mon.te-
video, 8.A.)! and other authors have called it “detaching” sign
(Fig 332). )

If the eyst has ruptured into a bronchus and has given 'pl:.xce to
a partisl vornita, its contents may cause anotber ehamc{en-shg image
in a radiogram obtained directly in a standing posinon..“c refer
to the sign of the “camalote,” so called by C. Lagos Garcia and z.\.
Segers.? In describing the differential radiologic s1gns between cdysthdc
pleurisy opening into o bronchus and the semi-evacuated hydati

1 “Archivos de Pediatnia del Uriguay,” Num 9, 1934
* «La Semana Medica,” Buenos Aurcs, 1924
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information regarding the state of the cyst, its vicinity or its extension.

The eccentric growth of the cyst gives place to the repulsing of the
bronchial branches; but for this sign to be evident it is necessary
that the cyst have a certain size and to be situated not too near the
margin,

The small cysts with a 3 to 5 em diameter cause no appreciable
deformity of the distribution of the bronchial branches, as the
bronehi are displaced by the expansive growth of the eyst only when
it attains a greater size and gives place to very characteristic images
(Fig. 334).

This sign has been deseribed by R. Piaggio Blanco and F. Gareia
Capurro (of Montevideo) under the heading of Bronchial Dislocation

Due to the diagnostic importance of this sign, and the fact that
these authors were the first to describe it and emphasize its im-
portance it should be called Piaggio Blanco and Gareia Capurro's
sign.
It is unusual to find other chest processes having growth char-
acteristics similar to those of the echinococeus cyst; for this reason
Piaggio Blanco and Capurro’s sign may be aceepted as pathognomonic
if the bronchial displacement has been proven. R

In only one case have we found that Piaggio Blanco and Garcia
Capurro’s sign was not caused by a hydatid cyst. This patient, 45
years of age, came to us for a bronchographic study. His hist?ry
shows that up to a year ago he had never been ill. He began hn.\'mg
pains in the left chest which allowed him no rest by day nor by night,
and had to be relieved with aspirin tablets. The patient was depressed
and sometimes feverish. Neither his appetite nor his weight was
affected. .

The pain gradually increased and a cough developed which ag-
gravated the pain. Coughing was followed by cxp&ctaratl(?n, at first
mucopurulent and then blood-streaked After his admission to :he
hospital he began to have a fever that did not rise higher than 38°C.
Radioscopic examiation revealed a nodular shadow in the left che.st.
The Casoni reaction was positive and later the Weimberg-Ghedint
test logically alse gave a reaction,

The patient became worse and a left preaxillary ganglion appeared.
e was admitted to Professor Mirizzi's Surgical Clinie and here an
extensive nodular shadow was found on the radiogram, occupying
the medical region of the left chest, with a part of the rib destroyed.
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e |
Py o

Fia 334 Four ty pical bronchial displacements esused by the unriptured
bydatid eyst m different ptients

The presence of a left preaxillary ganglion and a painful thickening
with adherent skin on the medial third of the fifth left b, favored
the diagno-is of a pleuropul 1 moperable on aceount
of the unfavorable conditions (ndhcrence to the wall and ganglion
propagation).
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The patient was transferred to the service of the medical elinie
where the following interesting information was obtained. In the
left chest, over the middle third of the fifth rib, 2 tumor was found
adhering to the skin and deeper tissues, painful on pressure, hard,
without ercpitation, with a slight reddening of the skin. In the
preaxillary region on the same side there was a rather adherent,
painful and solitary ganglion. The breathing excursion in the left

Fig 335 Frontal radiogram brmging into T 336 Image i transerse position

cvidence a nodular image with itenstficd  showingTa double nodular ymage (Cont}

opraty 1n the centre The arrow points to
a destroyed b {Cont )

chest was reduced, also the vacal sounds, Percussion revealed a zone
of dullness in the mammary line and middle axillary, between t.he
second and sixth ribs, Anteriorly 1t became confused with the card.mc
dullness. Traube’s space was free. Auscultation revealed a blomn;{:
respiration behind and above the zone of dullness. I.n this zu.ﬂclﬂ

dullness and ahove the zone of dullness and in front of it, the vesicu a:
murmur had disappeared. In some areas numerous fine crepifan

s were heard. .

raIICn addition to what could be observed in the frontal radiogram, f.hc
plate distinctly showed the destruction of a segment of the :}nlcrf:
thard of the fourth rib 5 em. in length. This type of destruction Wi
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similar to that caused by compression and not by neoplastie impreg-
nation, as there was no rubbing out of the mesh but only of small
portions (Figs. 335 and 336).

The Weimberg-Ghedini reaction was positive, The red blood-cell
count was normal. White blood-cells numbered 13 400; Eosinophiles
7% having 78% polynucleated cells,

There were no neop’astie cells, nor were there hydatid hooks in

¥15 337 Imtiation of the bronchral flling F1a 338 Finat fillmg phase 1 which find.

showing the repuluon of the forward 1ngs on first exammation are confirred,

descending aund sullary branches The that s, the didocation of the descending,

branches are flattencd (Cont ) forward, and awlary branches of the upper
Jobe (End)

the sputum. Sedimentation test gave the following results i half
an hour 22mm., in an hour 50. Katz index was 51.

Biopsy of the ganglion showed a thickened capsule and the presence
of intense prolferative ph of thereticuloendothehal element
There was no evidence of malignancy

Bronchographic exploration was carried out with the object of
searching for the bronehial dislocation that should have been caused
by the hydatid cyst, as all signs pointed toward this diagnoss,

As we may see 1n radiograms 337 and 338, Piaggio Blanco and
Garcia Capurro’s sign, that 15 the bronchial dislocation, was clearly
present.
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Fia 339 Front view image shawmn,

g an Fio 34 dio-
opaaly oceupyng the ceatral part of the gram f;g,eq‘fﬁ:sﬁfmmi'ﬁ?ngf ;?s
nlght qu:iz, \nthcumform density, smooth and spherieal appearance and in some places

" 5 2
clear otithnes (Cont ) there 15 a superpoutton of opacities, as
1s evrdent 1n the lower anterior region

(Cont )

Fig 342, Bronchogram in the same case,
taken m profile, confirming that the broo-
chtal branches have not undergone displace
ment due to the suspected cyst. (Ead)

Fic 3il. Frontal posiion bronchogram
showing that the cyst does not cause dis-
placement of the bronchuial branches (Coat )
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the horizontal incisura begins. In view of this localization and in the
ab.sence of a precise diagnosis, but accepting the possibility of its
being a benign tumor, the patient was operated upon by Dr. L.
Langer in the Surgical Clinic Service under Professor J. M. Allende.
The pleura was dissected at the point where the horizontal incisura
separates from the oblique ncisura, at the highest posterior portion
of the middle lobe. Here a cystic tumor about the size of a hen’s egg
was found covered over by a small lung lingula (Fig. 343). The

o
. 3

Fi1c 313 A, appearance of the cyst before the pleural
dissection B, the cyst before enucleation (Drawings made
during operation performed by Dr Osacar )

lower end of the tumor rested upon the incisura and this plane was
utilized for its complete enucleation. Histologic study confirmed the
diagnosis of hydatid cyst.

The postoperative course was satisfactory and the patient returned
to his normal occupation one month after the operation.

This case illustrates the fact that the hydatid cyst may appear both
climeally and radiologically under untecognizable aspects.

A Case of Small Marginal Spindle Shaped Cyst

When the lung hydatid eyst ts small and situated close to the chest
wall, it does not cause dislocation of the large hrauches, but repulses
the small ones. These surround the cyst and localize it These char-
acteristics demonstrate the expansive growth of the process that
repulses the tissue from the site of its implantation.

Fig. 344 is a direct radiogram of the chest wall showing one of these
marginal eysts occupying the middle zone of the left lung.
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¥ 384 Left marginal cyst (Cont )

T1e 315 Transverse postion radiogram,  F16 346 Transverse position tomogram,
the eyst 1s Jndden 1 the upper darher arcas  ehowing position enad conformation of cyst
(Cont ) (Cont )
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Fig. 345, is the same case in transverse position, where the presence
of the eyst is not clearly seen, smce in this position it occupies the
most opaque projection area of the chest.

For this reason a tomogram was obtained in a transverse position,
revealing the position and oblong conformation of the eyst (Fig. 346).

In a case of this type bronchography cannot show the displacement
of the large branches, because the eyst is small and has 5 marginal

Fi6 317. Imtial, ntermediate, and final filling phases shoning the displacement
of the small marginal branches that surround the cyst (End)

position, but the small branches that surround it undergo a similar
displacement which shows clearly the etiology of the process.

In Fig 347 is shown part of the serial record of what happens in the
bronchus durnng filling with an opaque substance, In the three
principal phases of this filling; initial, intermediate and final, we may
observe that the displacement of the uniform and the opaque column
is frequently interrupted. This was due to the fact that the patient
had a slight bronchitis and the secretions (lispluf:cd the opaque
substance.

Case of a Closed Hydatid Cyst With a Large Diameter

and Marginal Position

When the closed cyst occupies a marginal position in the chest,
even if 1t is very large, 1t does not cause a displacement of the biron-
chial branches, but only a repulsing of the parenchyma and its fine
bronchi, X

Figs. 348 and 349 represent a radiogram of the chest of 2 p:mer:t
suffering from a pain in the chest and a cough. The frontal image 13
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not conclusive, but the transverse position picture clearly reveals the
anterior position in contact with the wall and venfies the diagnosis,
for in the lower part of the image, a ring shaped shadow stands out
with the radiologic characteristics of the hydatid calcified cyst.
Laboratory tests for hydatid cyst proved positive.

In the contrast study of the bronchus, interesting mages were
obtained (Fige. 330 and 331) at the beginmng of the bronchial tree

Scrst witH
CALCHFICATION

Fic 348 Front view image thowing a right pre-  Fig 310 Transverse position radio-
mediastinal nodular ghadow. (Cont ) gram, showing anothcr image of a
caleified hydatid eyst (Cont }

filling. The incisura limt of the medial lobe and 1ts branches and fine
branchings stand out clearly. The beginning of the filhing of the
superior lobe and the interruption of the opaque substance at the
¢yst borderhne are observed 1n these figures

Fig. 351 shows the appearance of the bronehial tree m the final
phase of filling. Here the complete filling of the middle lobe 1s evident;
the ventral branches of the supertor Iobe, however, have their ter-
Tunations repulsed towards the middle line. Bronchography thus
shows indisputably the position of the eyst occupymg the superior
lobe, even though in the frontal view it seems to occupy the middle
lobe. Operation confirmed the diagposis.
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Fig 350 Bronchogram showing
mtial filing phase and definng the
boundary between the middle and
upper lobes The detention of the con-
trast substanec 15 scen 1n the ventral

Fi 351 Fmal filling phase The repulston

branch of the upper lobe The awow  of the fine terminal branches of the ventral
pomts to a calaificd cyst m the liver branch of the upper lobe 15 cloarly evident
(Cont ) The arrow mndicates the entrance to the upper

lobe main bronchus (End }

)
-
!

Fia 352, Frontal posttion radiogram, Fig 353 Transyeree postion radio-
bringing into evulence a large eircular opacity vy, confirmng the ercalar form and
P ”1‘:0 Ml((l::?ﬁ )wge”’" wath emphysema of - B Cne of normal amage. (Cont)

he base
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bronchial lumen indicates a gross displacement of the bronchial
branches and one of them corresponding to the superior lobe, is
flattened. Only & filiform lumen remains, This explains the emphy-
sema in the base, as the air enters easily on inspiration when the
chest and bronchus expand, but difficulty is encountered on expira-
tion. If the branch becomes completely flattened atelectasis results
in the aren ventilated by this branch. The bronchographic sign is
then of doubtful significance because it is the same one seen in
bronchial obstruction by neoplasms as we shall see in the following
case.

Gigantic Hydatid Cyst

The hydatid cyst may reach such a size that it can darken almost
the whole chest area on the affected side. It is difficult to find a cyst
of this size, as before it reaches this great size is either bursts or
becomes infected,

When the eyst attains an exceptional volume, the usual radiologic
signs disappear and others show up that make the radiologic di
agnosis difficult. The clear outline that characterizes the small or
medium sized eyst fades out or is found only in some instances. The
displacement and flattening out of the bronchus is so extreme that
the lumen is completely blocked, causing interruption of the opaque
substance and forming a lipiodel plug as oceurs in carcinoma.

These very misleading images were present on one of Professor T.
Villafatie Lastra’s patients in the Rawson Hospital in Cordoba. This
35 year old woman complained of coughing, dyspnea, expectoration
and left chest pains, becoming progressively more severe.

Direct frontal radiography (Fig. 856) shows an opacity of nearly
the whole left chest, only the apex and costodiaphragmatic sinus
retaining their normal transparency. The mediastipum shosws frank
displacement toward the right.

The irunsverse pospion radiogratm 38 more Wustrative for c,'he
opacity occupies only the frontal area of the chest and 1ts posterior
borderline is clear, giving the impression that it is the fissure that
limits this opacity (Fig. 357). This posterior border bulges frankly
toward the back. These images suggest radiologic interlobular
pleurisy except for the absence of fever.

Bronchographie exploration showed that the opaque substance was
interrupted abruptly at the initiation point of the mamn trunk of the
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Frg 356 Froat view wnage
evidencing an almost corms
plete opacity m the laft chest
The arrows posnt to the dis-
placed medsstinum asd the
loft boundary of the turor
(Cent )

X316 357 Thesame case seen in transterse.
Position, brnging mto evidence the anterior
portion of the opanty with Jis posterior  bronchial acoplasms (Eind.)
by clear and ouved (Cont )

Fia 358 Bronthngram of the detention
of the opaque substance mmutaling an endo~
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superior lobe, giving a typical stop image of an endobronchial tumor
(Fig. 358).

As the bacteriologic, parasitologic and cytologic sputum tests all
gave negative reactions, Professor Villafafie Lastra decided to tap
and obtained a crystalline liquid. The lesion proved to be a closed
hydatid cyst of extraordinary size, as the surgieal intervention
confirmed. '

BRONCHOGRAPHY IN RUPTURED CYSTS
A Case of 2 Small Central Cyst

It 15 uncommon for a small hydatid eyst to rupture and become
infested, This is more likely to occur when the eyst has a diameter
of & cm. at least, because it is then that the dynamic and biologic
conditions favor the freeing of the cyst from the adventitis when it
bursts and becomes infected. Notwithstanding its small size, the cyst
may burst when those sudden allergic reactions occur mn the adventitia
which have been studied by A Chifflet (Montevideo).

Even the radiologic interpretation is difficult because in the direct
radiogram, the image has no typreal characteristes. It may assume
the appearance of a round nfiltration, a circumscribed abscess, or
a neoplasm just forming. Sometimes the sputum test for Koch
bacilli is responsible for the finding of hydatid hooks, which are later
confirmed by special investigations, Ths discovery is unexpected as
1t is not usual to think of the Echinococeus as a possible cause.

An jllustrative case 15 that of a young paticnt, admitted to the
Rawson Hospital for cough and fever of a few days duration with
purulent expectoration shightly blood-tinged.

Dircet radiography showed an opaaty in the middle field of the
right chest having the appearance of 2 nodular infiltration (Fig. 359).
In transverse position this jmage was found to be situated in the
superior lobe, in the axillary sublobar area (Fig. 360).

The bronchographic study was done with the object of recording
the variations of the branchial tree that could be caused by such &
small pathologic process, It was a svientific cunosity rather than a
medical indieation. Nevertheless it was this curiosity that led to the
correct diagnosis, for it brought clearly to light a ruptured hydatid
cyst.

)Fxg. 361 shows the appearance of the bronchial trec during the
initial stage of filhng. It is evident that the axillary branch of the
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Tic 360 Transerse position pic-

Fic 359 Nodular image of the night middle field, wyth. ture showing that the nodular image
out definite charactenstics (Cont ) orcupies the projection aren of the
avlliry sub-lobe (Cont )

Fi6 361 Clear bronchographic view
of the ruptured hydatid ¢yst Frecing
of the membrane and penetration of the
1odized otl 18 evident (Cont )
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Fro. 362 Senal record, during bronchial filling, revealing the charactensties of
the filling and elear 1mages of a ruptured hydatid eyst (End )

X

Fic 303. Left chest radiogram showing
an opacity with diffuse huits occupying the
base (Cont )

Y
!

Tic 361 Radiogram of the same sule of
the chest, obtaned with o technique for
discovering large arcas of denuty, This
radiogram reveals a shadow with cleat out-
Iines and sphencal shape (Cont }
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superior lobe icates with a i pied cavity and that this
cavity has a double outline. This is the unmistakable picture of a
hydatid cyst freed and ruptured and retaining the germnative
membrane.

In Fig. 362 we sce in serial form the various aspeets assumed by the
cyst during the different phases of bronchial filling, which confirm
all the observations found in the initial phase, The case was surgically
controlled.

Case of a Fissured Cyst with Pleural Reaction

In the following cace, we shall see the images formed by the fissur-
ing of the eyst, by the pericystic complication, and by the displace-
ment of the bronchial branches,

Fig 363 shows the appearance of the left chest 1n which an opaque
area having diffuse outlines, and
accupying the inferior third of the
1eft lung, is clearly evident.

Radiogram 364 was made with
the object of pomnting up within
the general opacity an opaque
area having perfectly clear out-
lnes and spheraidal form To-
mography brought this spherical
shadow clearly into evidence and
revealed a transparency crowning
the eyst in itsinner quadrant, the
phenomenon of air becoming in-
terposed between the germinating
and pencystic membrane 1s
known as Morquio, Bonaba and
Soto’s preumopereyst. In this
case the image reproduced 1n Fig
365 1s very clear due to the great

W Tie 363 Tomogram m previous case
amount of air between the germi- brisging the peurropericyst into evidence,

natrve membrane and adventitia.  ©ont)
In many cases, however, the shadow is very small and can be seen
only in appropriate mcidences,

In this case bronchography was very uscful, because 1t not only
brought into evidence the typical bronchial displacement caused by



Tia 360 Imbal filing phase Disphee
ment of the wferior lobe branches may be
seen {Cont )

the large cysts, but 1t also per-
mitted localization of the process,
a very difficult thing to do mn
direct radiography, due to the
opacity caused by the pleural
complication. The bronchogram
shown in Fig. 366 was obtaned
immediately after the filling of
the branches of the bronchial trec,
and here we are able to identify
the branches of the supercan-
terior lung lobe m a normal posi-
tion, and those of the inferior lobe completely repuled and arched,
leaving a shadow between the branches that represents the cyst.

Case of Ruptured Cyst with Retention of Germinative
Membrane

When the cyst has half emptied through a bronchus direct ra-
diography as well as bronchography ean give us very important
information. It is even possible to obtain images that reveal unmss-
takably the presence of the Echinococeus. The diagnostic sign i
called by Lagos “sign of the camalote,” due to the fact that the
germinating membrane floats 1n the liquid as certain water-plants,
ealled “camalotes,” float i the rivers. The sign of the camalote and
the pneumoperieyst constitute pathognomonic signs of complicated
lung hydatid eyst.

Radiogram 367 shows the appearance of the left lung of o patient
with purulent expectoration and a slight hemoptysis. An opague
nodule apparently occupies the middle field of the left lung.
However, a tomogram (Fig 3068) revealed that no such nodule
existed and that, in reality, the opaaty was constituted by the
camalote appearance. Bronchography confirmed the dcduckio.m made
by tomography The opaque substance found no difficulty in pene-
trating this cavity, where an intercavitary body, movable with
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changes in the position of the chest, was elearly evident. Fig. 369
and 370. This could be nothing more than the germinal membrane
retained, as was proved by surgery.

The complete evacuation of the germinal membrane may produce
a picture of severe suppuration that obscures the etiology. This was

Tis 347 Pawt of w duwect
riogram showing a nodular
shadow 1 the mddle lung
field (Cont )

TFio 368 Tomogram clearly showing the pros
ence of a cavity Within the cavity there 13 a
flonting hydatul membrane (Cont )

the case 1n the patient whose direct frontal and transvere radiograms
are reproduced 1n Figs. 371 and 372

This young woman was suffering from a lung suppurative process
that had begun in an acute form and that had not improved with
any treatment Reswstance to treatment is another characteristic
of this process

In the direct frontal radiogram we observe a right perieardiae
shadow having an mereased general opacity at the base of the night
lung, In transverse position, o nodular 1mage having a network of
outhnes and occupying the posterior and basal regions of the lower
lobe 15 evident Thesc ymages and the patient’s clinical hustory led



Tia 369 Bronchogram of the same case.  F1a 370, Transverse position radiogram,
In the mddic of the cavity at the back, o revehng the posteror position of the tyst
body may be seen thav has displaced the and the mtercavity foreign body, or rather
contrast substance (Cont ) the germinal membrane (End )

m
Fia 371, Direct radiopram that shows a pght  F1o 372 Transverse position r:r[\‘xlufnr:d.

showng & nodulsr opanity clearly

) d Jung base opacity.
pencsrdiac and lung pacity. oM
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EFOﬂCHIfCTAS\S

\ o 373 Bronchofy 4 sketch 8bo® g & spucemmcz of lhc pranches
[

(bron metual dls\ucuuon) bro\\ch\e

- i 374 TSI position brond ogratd md sket:h The bruncmu\ cepulsion
‘pronchicetasisy and cystie 1 mage t (End)
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Tio 369 Bronchogram of the same case,  Fia 370 Transverse position radiogram,
In the mddle of the cavity at the back, a  Tevealng the posterior position of the e3st
body may be scen that has displaced the and the intercavty foreign body, or rather
contrast substance (Cont ) the germnal membrane (End)

radiogram
Fia 871, Direct radiogram that shows  mght  Fia 372 Transverse positton ¥
pericardiac nnﬁ;g base opacity. :-gzwen)g a nodular opacity clearly outlined:

n



Fia 373 Bmuc\xognm and dwp\;\ccmcnt of the pranches
(b

ketch showiod
( rol\chlal dls\orntlon) and bronc\\\«'!w!\s {Cont )

B

P

Yig @74 Trnevere position pronchogra® and shetch The ‘ronghual Tepulsio®s
pronchiectastss and €30 Jmnage Bre endent (End)
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us to suspect the hydatid nature of the process but bronchography
produced the absolute signs (Figs. 373 and 374). In frontal position
the bronchogram shows that the basal trunk and the mediastinal
branch have been displaced outward. There is an evident bronchial
dislocation which is even better demonstrated in transverse po-
sition (Fig. 374).

In addition to this important sign we find a very marked expansion
in some of the branches which is characteristic of the hydatid cyst;
that is, it causes flattening of the larger bronehi, producing the
necessary obstruction for the initiation of the ectasjs.

In the same radiograms we may observe irregular opacities in the
suspected area which suggest the presence of retained germinative
membrane. Lobectomy confirmed the diagnosis.

Case of a Partly Ruptured Cyst with a Suspected Incarcerated
Membrane
The incomplete evacuation of the hydatid cyst may indicate a
process of destecation of the residual cavity with imprisonment of the
germinative membrane, which finally becomes enclosed in fibrous
tissue. Thus the radiologic and anatomopathologic characteristics of
the pyocyst that preceded it have disappeared. This process apparently
begins after the cyst has cut off the dramnage, and therefore explora-
tion may be utilized for the demonstration of the bronchial obstruction.
This record must be indisputable, and therefore multiple technical
precautions should be taken R
A case which proves the danger of errors when undue value i3
placed on incomplete radiologic records is that of a patient who
stated that she had had a vomca with hydatid characteristics. She
had only a slhight cough and no expectoration Radiogram 875 shows
an opacity in the middle field of the left chest, having a supcrior wavy
outline (sign of the camalote) and crowned by an arch The whole
pictwre is typical of @ hydatid cyst half emptied. Fig. 376 reveals the
lung 1n a transverse position, where a similar jmage is evident, but
the wavy image does not follow the horizontal line, apparently ll\.lL‘
to the desiccation of the cyst, and the membrane becoming fixed in
the neighboring tissucs. These suppositions were supported by the

clinical data. . . -
Bronchal exploration was begun with the patient standing Fig.
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377 shons the minal <tage of filling and 1t is noted that the man
trunk for the top front lobe as well as that helonging to the lower
back lobe are filled, There seems to be a real obstacle to the pene-
tration of the <ubstance into the rewdual eavaty, thus supporting the
opinions deduced from climeal examination The eontinuation of the

1o 375 Frontal radiogrim shosing an opactty  Fie 376 Transwere umage i the same
m the midile lung fickd, having n wavy upper out- casc, reveshng smilir  (hirastersties
hne and erowned by & dinse arch (Cont ) {Cont }

bronchographic examnation merely confirmed all previous ehserva-
tions as Fig~. 378 and 379 prove,

Had we discontinued radiologic examination at this moment—
which would not have been ohjected to—we would have been con-
vinced that the eyt was developing into a membrane nearceration.
But our doubts led us to complete the examination by putting the
patient into a position that would better favor the penctration of
the opaque substance nte the upper front lobe, where the cyst was
situated. This position, a left lateral decubitus, made 1t possible to
obtain evidence that an ample communication existed between the
residual eavity and the bronchial tree TFig. 380 marks the mo-
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Fia 378 Image obtamed a short tume
after confirmimg the diffieulty of the con-
trast, substance 1 the dramage bronchus of
the residual cawty. The arrow shows the
obstructed bronchus (Cont )

Fio 379 Termmal stage of bronchial
ng No commupication between the
eavity and bronchial tree 13 seen (Cont)
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Fig 350 Radiogram ohtained
n left Iatera) decubitus The cave
ity begins o £ (Cont }

ment with the patient in left lateral decubitus, when the opaque
substance began to enter the cawity. The germunative membrane
surrounded by jodized oil is clearly <hown.

Figs. 381 and 382 correspond to radiograms taken in the standing

Fio 391 Radiogram obtwned mn stand-  Tig 332 Radiogram obtsined 1n dorsal
195 position, The cavity 19 half flled with  dccubitus, showmg the extension of the
contrast substance Retaned membrane 18 emvity (End )

cloarly seen (Cont.)
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position and in dorsal decubitus, respectively. The limits of the
cavitary image stand out and the retained germinative membrane
is in evidence,

Case of a Cyst with “Incarcerated” Membrane

4s we have said previously, anatomieally, the incarceration of the
germinative membrane of the cyst consists in the retention of this
membrane after a partial vomica, and the more or less complete

Fie 383 Direct radiogram showing Fie 384 Towogram of the same
& clearly outhned opacity of irregular cnse Retmned germinal membrane
density (Cont ) stands out (Cont )

closure of the bronchi that open up into the cavity. .The Iung com-
pletes this closure by means of a neighbouring ﬁbro.sns z}nd vascular
neoformation. As a consequence a bronchial delatation is prqduced-

The clinical preture js usually that of slight h.emopt_vsxs, with few
or no signs of lung suppuration, and may be mistaken for tubercu-
losis, but the vomica confirms the diagnosis. Tt

The following case 15 that of a young man in go?d gener.al hga_ N
seeking for medical advice for a slight hemop'tysxls. In his chu%c}:le
history the existence of a small hydatid vomica is recorded.
patient’s father has a double lung hydatid cyst.
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In Fig. 383 is reproduced the direct radiogram and in Fig. 334 a
temogram of the same case. In the former picture an oblong opacity
stands out, having an irregular density and oceupying the projection
zone corresponding to the right subelavicular area. The limts of this
image are quite clear, but 1t is impossible to determune its exact
etiology.

Tomography is conclusive. It shows exactly the depth level of this
opacity and allows us to analyze 1ts nterior, where we discover
unequivoeal signs of a retained membrane We must now look for a

Fic 3% Imtid filing The soe- 110 3% Late stuge The opaque
ondary branches of the upper lobe substance has been partially elum-
are not permeable (Cont ) nated In some of the tortuous

bronchi some 1odized o1l 14 seen
“The unpermeabulity peeists (Cont )

bronchtal communication with this cystic cavity, and bronchography
13 the indicated procedure.

Bronchial exploration was carried out with the patient in nght
lateral decubitus, object being to favor to the utmost the progression
of the opaque substance 1 the supertor bronchus. Notwithstanding
the fact that the viscosity of the iodized ol was reduced by heating it,
and 1n spite of the most favorable condttions, the oil eould not pene-
trate the superior lobe, as may be scen in Figs 385 and 380. Fig. 385
represents the mitial fillng stage and Fig 386 2 later image after a
lapse of several minutes. It 1s evident that at no time was 1t possible
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T'tc 337 Direct radiogram, showing a  Fra 355 Tomogram showmg a easity in the
sub-clavicalar resdual surgieal cavity nght ape m o frontal planc,
(Cont )

Fro 389 Bronchogram confirming the
presence of a small cavity m the night sub-
clavicular area as observed by radiography
and tomography. (End )




EXPLORATION OF THE BRONCHIAL TREE 279

to introduce the opaque substance into the channel. Surgery was
resorfed to and the retained membrane was extracted from an almost
desiceated eavity.

Three months later a radiologre examination found the patient to
be in very good condition, having no eough or expectoration Never-
theless, direct radiography showed a small cavity with a clearly
defined outline, a5 may be observed in Fig. 3S7. Tomography as well
as bronchography confirmed the presence of this residual surgical
cavity (Figs. 388 and 389). Tomography revealed an oblong cavity
situated in the foremost part and a fibrous tracing that continued 1t
forward, Bronchography confirmed the existence of this eavity, which
was penetrated by the opaque substance.

Bronchography in Compression and Ectasis Caused by the

Hydatid Cyst

As we have already mentioned, the expanstve growth of the cyst
eauses the displacement, the dislocation of the bronchial branches,
Pisggio Blanco and Gareia Capurro’s sign, and this sign has an
extraordinary importance for the discovery of the parasite

In addition to this displacement, the bronchus undergoes changes
1 its conformation, dynamism and physiologte function and beeomes
the seat of inflammatory processes that may be of more importance
than the primary cause itsclf.

Perihydatid chronic bronehitis and its sequelr, bronchiectasis, may
accompany or follow a hydatid cy~t. The former is of less inferest as
1t is a phenomenon directly related to the cyst and may disappear
when the cause 19 eltminated; on the other hand, posthydatid bron-
chucetass, as Piaggio Blanco and Gareia Capurro (Montevideo) have
repeatedly pointed out, has a more scrious prognosis and requires
a more vigorous treatment

The usefulness of bronchography 1 these hydatid complications
has been demonstrated especially by the Uruguayan hydatologists,
and nearly all that is known is the fruit of the original investigations
carried out by P. A. Barcia, R Piaggo Blanco, F. Garcia Capurro,
X. Caubarrere, Purriel, ctc.

The folfowing ease demonstrates fiow the displacement of the
bronchus lumen and the lobe atelectasis make the anatomue localiza-
tion of the eyst difficult Thus patient had an incomplete vomica, and
her direct radiogram (Fig. 390) shows the unmstakable signs of the
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i 52 SULLY
Flo 300 Partly ruptured hydatid eyst The a0 S, Trnorerse Tosehd
upper arrons show the sdventitia, the small . ovite but not the exact situs
middle arrons show the relumed membrine o et she o’ (Genty
Arrow No 1 shaws the breast border-ime that
Inay be taken as part of the eyst Which lobe does
1t oceupy ? (Cont )

Fia 392 Tomogram showmng atelectasis m the
‘muddle Jobe and the 1mcisuritis of the median ncisura.
(Cout

)
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presence of the retained membrane. In this radiogram it is very
difficult to make an exact locnlization, as there are signs that support
ihe possibility of its being in any of the three Jobes.

In transverse position (Fig. 391} the radiogram confirms the signs
of the camalote, but it does not indicate in which lobe the parasite
has developed, The images tend to show that the middle lobe has
been affected and this supposition has been supported by tomography

F1o 393 Imbs] filhng phase The middle Fio 394 Intermeduate filling phase
lobe branches are dupiueed downmard and  The contrast substange has progressed
mnward, (Cont,) 1a 8 normal manner ia the wferior lobe,

but has been detained in the branches of
the muddle Tohe, more s 1n the upper
snner branch (Cont )

(Fig. 392), where incisuritis and the atelectasis of the medial lobe
are evident.

In these circumstances only the visualization of the bronchial tree
can definitely reveal the state of the tissues neighboring the cyst,
the existence or non-cvistence of the atelectasis, and the precise
localization of the process.

Serial bronchography is the indicated procedure for obtaining a
correct diagnosis, Figs. 393 and 394 represent the initiation of the
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bronchial filling. The cyst has displaced the branches of the middle
lobe inwardly. In the two successive plates the opaque substance has
progressed rapidly in the branches of the lower lobe, where foliage
is beginning to form. In the middle lobe on the other hand, the
opaque oil has progressed only as far as the medium branchings, and
only in the lower posterior branch, while in the upper front lobe the
opaque substance has been detaned.

The transverse position radiogram (Fig. 395) brings into evidence

Fic 305 Radiogram in transverse posi= Tia 396 The opaque substance has filled
tion bringing 1to evidence the flattening  the upper lobe bronchus and has partally
ol the bronchial branches of the muddle  penetrated the st (Comt)
lobe and their downward repulsion Lower
lobe has normal bronchographie character-
wsties (Cont )

these dynamic and anatorme niterations that were found in the first
frontal radiograms. The branches of the middle lobe are compressed
against each other, no fine branches nor foliage have been formed,
which, however, has happened in the inferior lobe. The br:mchgs .of
the muddle lobe are below the cyst and surround its lower limit.
Furthermore, the opaque substance has not penctrated the cystic
cavity. All this shows that the cyst 1s localized in the upper Iobe and
communtcates with the bronchial branches of this lobe.
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Later radiograms confirm this conclusion, as by inehning the posi-
tion of the patient still more and introducing a greater quantity of
the opaque substance, we manage to fill the mamn bronchus of the
superior lobe and get the iodized oil to penetrate the interior of the
¢yst. Fig. 306 shows the bronchographie picture at this moment,
which is confused, due to numerous images shadowing each other.
Nevertheless, as the arrows point out, we may see the main bronchus

¢Pertcyst

e
[ e g AT,

\"'} 4 '":mu:" 3

Frg 397 Transverse position radiogram and sheteh showing the opaque substance
witkin the ¢y stic eanity The muddie lobe branches retain the eharacteristies recorded 1n
the first radiogram (Cont )

of the upper lobe and a little of the opaque substance at the bottom
of the ey-t.

The plate in transverse position (Fig 397) shows more clearly the
presence of the opaque substance inside the cystic cavity. The arrows
indicate the stuperior hmit of the cyst and the retained membrane
The patient has sualloned the opaque substance after a coughing fit
and this is the reason for the registering of the esophagus.

Surgery confirmed all the conclusions obtained from this bron-
chographic study.

Two months postoperatively the patient was again explored and
the lung parenchyma and the bronchial tree still showed residual
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surgical manifestations as well as those due to middle lobe atelectasis,
The residual cavity was reduced to a fourth of the size of the cyst
before operation and communicated amply with the anterior bron-
chus. The branches of the middle lobe werc not permeable (Figs. 308
and 399), allowing the formation of normal folinge. The calibre of
the sub-branchings was nevertheless irregular and dynamie properties
were diminished. The bronchographic picture indicated that the

Tia 398 Bronchographic aspect mn the  Fra 390 Transverse posttion ymage e
late fllimg phase The reudual cavity and 1t 15 evident that the muddl labe branches
raddle Jobe branches (sec arrows) that have produced ohage The arrow i«hm\:
absorb the contrist substance slowly are  part of this foliage and the incisural hmit.
cvident (Cont ) (Cont )

middle Jobe would 1n time attain its normal bronchographic aspect
and dynamic characteristics. 5
Six months postoperatively examination showed how ﬁ:xe healing
of the residual cavity had caused displacement of the middle jobe
bronchi in the opposite direction to those that had existed bef?m.the
cyst was removed. Before operation the main trunk and the pnnm?ml
branches had been displaced downward by the growth ?f the t‘}s,"
and a flattening of the lobe occurred causing an atelectasis. Now, six
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FiG 400 Transserse position radio- Fia_ 401 Towogram of the same
gram showing residual eawity (Cont)  ease Observe the thick portions that
comverge toward the cavsty (Cont

months after operation, the retraction process has eaused a deviation
in the opposite direction, with a frank bedding of the mamn braneh of
the medial lobe. Figs 400 and 401, in transverse position, represent

Fic 402 Imtiation of bronchial fill- Tic 403 Late image of bronchial
mg, showng the sudden bending of  flling Hlere the deviation undergone
the main branch of the mddle lobe by the matn bronehus 1s confirmed and

foliage with normal charactenstics 13
evident (Cad )
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direct radiography and tomography, respectively, showing in both
the residual eavaty and the presence of thick fibrous bands that con-
verge toward the cavity. Figs. 402 and 403 show that the bronehial
branches of the medial lobe are drawn toward the superior lobe where
the residual eavaty is found. Nevertheless, normal foliage has formed.

Residual Cavity and Posthydatid Bronchiectasis

Sometimes a patient who has undergone an operation for hydatid
cyst with removal of the germinal membrane may have postoperative

Fic 401 Fronial radiogram, No leston of Fic 405 Frontal position tomogram
the Iung parenchy ma 13 evident here as the showmg retrocardiae cavitary lesion
disease 13 in the retrocardiac region. (Cont ) (Cont )

reactions more serious than the primary process itself. This is becr}qse
of the presence of perihydatid bronchiectasis and of residual eavities
of varying size, in exceptional cases having a diameter of 4 or 5 em.
Climieally and radiographically the picture may simulate 'thnt of
tuberculosis. This clinical pictureis not constant Periods of quiescence
and exacerbations alternate as shown in the radiologic images. )

For bringing these residual cavities and bronchiectasis to light “7
have found bronchography very useful. It often discovers unsu:PCcf‘*‘
lesions not duly appreciated in direct radiography. The following
case is an cxample. The patient periodieally suffered frqm hcm]oi*
tysis and bronchorrhea. Her previous history records an incomplete
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hydatid vomica, the membrane of which was expelled 1n portions
during a prolonged suppurative cycle.

For more than a year she had had periods of improvement alter-
nating with periods of retrogression, characterized by coughing,
hemopty=1s and bronchorrhea Her case had been reviewed by several
doctors who had limited themselves to a chinical examination and 2
frontal radiogram and had been unable to discover the cause of the

Fio 406 Trontal radiogram bringng mto~ Fia 407 Bronchography in almost trans-

3w a large cavity in the mferior lobo of the  verse position, show g the poste 2
l(»éz nltu;:g with pericavitary bronchiectasis  of the residual hydatid cavity (End )
trouble. During one of the exacerbations the patient presented herself
at the tuberculosis dispensary 1o the Rawson Hospital mn Cordoba,
for examination Sputum examnation revealed no evidence of Koch
bacilli Radoscopy brought 1nto evidence an area of sclerosis in the
left base, in the retrocardiac posterior region. Frontal radiography
showed no lesion, as it was hidden behind the heart shadow (Fig
404) A transverse radiogram revealed a sclerotic zone in the lower
region, projecting over the spinal column. Tomography, however,
clearly showed the presence of a retrocardhac ulceration, as 1% reen
in Fig. 405,
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Bronchographic study was conclusive as it confirmed the presenee
of ulceration and brought into evidence the changes in the neigh-
bouring bronchial branches consisting in pericavitary bronchiectasis.

Figs. 406 and 407 represent, the bronchograms obtained in frontal
and transverse positions.

Case of a Ruptured Cyst Leaving No Apparent Residual Cavity
Sometimes the biologic, clinical and radiologic evidence of the

presence of the Echinococeus in the lung is uncertain, thus making

the diagnosis difficult. .
This is illustrated in the following case represented by Fig. 408 in

Frc 408 Divect radiogram reveshng a dense
opaaty with dear outhines, occupying the apex of
the left lung The etiology of this was not clear at
first, (Cont )

which & well limited opacity of the apex of the left Jung is observed.
This young man had a cough and o slight mucopurul.exllt expc:“’m&
tion that was exceptionally hemoptoic. No Koch bacilli wert oun

in the sputum, nor were the biologic reactions for hydatidosis Pol;l'
tive. The patient returned after several months because, 28 mz
stated, he had had fits of vomiting containing salty water and Soth

white membranes, A new radiogram was obtained, shomné 'ei.lz
reduction in the opacity of the upper left lobe. (Fig. 409). A sotb ¥
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was seen in that area crossed by traces that scemed to correspond to
vascular and other fibrous or lymphatic clements. No residual cavity
was observed, although the expectoration indicated the presence
of one. The existence of this cavity could confirm the diagnosis of
bydatid eyst, according to the patient’s report, and for that reason
8 contrast exploration was carried out.

The introduction of the contrast substance offered scrious diffi-

Y
=
Z <

¢

- . I— .

Fia 409 Radiogram obtmned sfter vomung A Fio 410 Bronchial ymage 1
ehight opacity persists in the left apex Thero 13 no  standing powtion No  residual
evidence of & cavity, (Cont ) cavity 13 evident (Cont )

culties, in filhng the upper left lobe, and as the various plates ob-
tained in several positions show, only a suitable position of the
Patient made it possible to obtain convincing conclusions.

The first images were obtained with the patient m a straight
supine and left inclining position. These 1mages reproduced 1n Figs.
410 and 411 do not allow us to affirm positively the presence of any
residual cavity; although certain elements suggest 1ts existence.

The most appropriate positions to fill in the apex are the left lateral
decubitus and the ventral left lateral decubtus. It was in those
Positions that we obtained the radiograms which showed the existence
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of the residual cavity without a retained germinative membrane, and
dilatation of the neighbouring bronchi, as Figs. 412, 413 and 414 reveal.

This case proves the importance of bronchographic study for the
discovering of non-apparent cavities and the necessity for correct
technical conditions and suitable position of the patient for the

d n Iet
Fio 411 Standing position radiogram  Fig 412 Radiogram obtame

with chest 1 oblique position This makes lateral decubitus The filling of the residual
us suspeet the presence of o cavity although  cavity of the apex has begun (Cont )

1t 12 not shown (Cont )

contrast substance really to penetrate the uﬂ'egted region. If thth
rules are not strictly observed errors in diagnosis may oceur, resulit-
mg in meffective or improper treatment.

Posthydatid Bronchiectasis

As we have already shown, bronchiectasis may oceur before }t’he
hydatid cyst is evacuated, or it may follow the evacuation toget ef
with the cavitary sequela or with the incarcerated memlnfm:le ;’l{ls
closed in sclerotie tissue that shows the site of the old cyst. i[t 1.<Vm 1l \fe
type of late posthydatid bronchiectasis that the prognosis is gra
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Fia 416 Imtiaton of filling Tor-
ward descending branch fl1s srregulasly
and does nat gave out fine branchings
(Cont )

Fia 418 Final fillmg phose, obtained
in transverse postion Tho bronchi-
ectasis of the hngula lobe becomes evi-
dent (End)

RADIOLOGIC EXPLORATION OF THE BRONCHUS

I'e 417, Intermeduate filing phase The
characteristics af bronchuectasis are mten-
sifiedd in contrast to the normal branches

as the patient’s general health is
mmpaired by continued hemoptysis
and reinfections, and lobectomy is
the only effective treatment

TFig. 415 represents a chest radio-
gram of one of these patients who
had a hydatid cyst. She vomted
the confents of the cyst and appar-
ently recovered. A year later, how-
ever, she again began to have some
expectoration and hemotyss, some-
times severe.

Direct radiograph revealed only 2
slight sclerosis in the medial lobe
of the left lung. Bronchography
brought into evidence gross lesions
in the anterior deseending branch of
the upper lobe, characterized bY
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CHAPTER XIII

Bronchography in Lung Suppuration

Lung suppurations present various clinical and radiologic aspects.
It is well known that these processes may become complications of
other diseases which have initiated the lung picture—hydatid eyst
for instance—or they may constitute the primary cause of the
disease.

Suppuration may appear in single or in multiple pre-existing
cavities of varying sizes, of these cavities many appear or enlarge after
suppuration begins, either alone or in colonies. So it happens that air
cysts or emphysemsa vesicles suppurates and abscess like bron-
chiectasis.

Lung suppuration may also become manifest as a pyogenic process
developing in a previously healthy lung, and transported to the lung
by the blood stream or the airways The process may be loealized or
diffused Bronchography is especially indicated in the localized form,
less frequently in the diffuse form

Varied bronchographic images may be caused by lung suppuration,
and we still remember the discussions as to whether the lung cavities
due to abscesses fill or do not fill with the contrast substance. This
discussion can be explained only by ignorance of the clinical and
radiologic problem.

The anatomic forms of lung destruction are conditioned by several
factors that modify loeal conditions, especially conformation and
dynamism, and this explains why the contrast substance penetrates
sometimes and sometimes fails to do so in similar eases. To these
local factors we must add techniecal errors that may lead to erroncous
conclusions. Among those we must specially mention the viscosity of
the contrast substance used, the position of the patient during ex-
ploration and the preparation of the region to be explored.

The viscosily of the contrast medium conditions the suecess of the
exploration. Opaque oils introduced cold into the airways, have a
very high viscosity, and for this reason adhere to the walls of the
bronehi and will not penetrate narrow or tortuous canals. In'cascs
of lung suppuration, the oil should be mtroduced at the maximum

204
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heat toleration and those oils having lower viscosity are preferable
e1en though they de not produce sz very high degree of opactty. It
might be wise to use less viscous epaque substances, such as Uro-
selectan B, or Perabrodil.

The position of the chest at the time of the exploration 1s of very
great importance, for the opaque substance, on account of its high
density, tends to follow the Iaws of gravity. In exploring patients
with lung suppuration we have sometimes believed that the con-
trast substance would not penetrate, but when the patient was placed
in a correct position and an appropriate contrast substance was used,
the penttration of the affected area was successful.

Preparation of the patient conwsts principally in the cleaning of
the region to be explored. Therc is nothing mote wefud for this than
bronchoaspiration and t hial lavage previous to and ymmediately
following bronchography.

Folloning bronchoaspiration, one is tempted to intreduce the
opaque substance through the aspiration tube This ¢rror ts the major
tause of failures and should not be commitled A patient with the
bronehoscope in place is not in a condition to be moved and placed fn
the most convenient powution for bronchography, We must empha-
size that the bronchoscopic tube must be extracted before the patent
isplaced in the appropriate radiologic positions for the introduction of
the opaque wubstance. If the patient 13 adeguately prepared, placed
ina correct position and a contrast substance of light viscosity 15 used,
lung abscesses and all the other lung eavitary suppurations are filled
in with the contrast substance.

Clearly Outlined Circumscribed Abscess

In the direct radiogram, the lung abscees does not present a char-
acteristic picture, In general 1t 13 an opacity not having umform
density, having no precise limits, situated in the most diverse lung
areas,

In Fig. 419 the affected z0ne, indicated by arrows, appears as an
opatity of the left middic field, having srregular denetty and uncertain

mits.

Fig. 420 shows the tomographie aspect of the same lesion. The
dear zones stand out more clearly.

,T"mosmphy brings out the clear outhne of the protess, as the
direct radiogram failed to do The tomographic pieture tavored the
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diagnoss of suppurated hydatid cyst, but neither the clinical picture,
the laboratory tests, nor the course of the disease supported this
opinion. Rather they inclined toward the diagnosis of circumseribed
abscess. Bronchograph was deeisive, for it revealed the presence of a
tortuous cavity difficult to fill, and no alterations were seen in the
neighbouring bronchial branches.

Fig. 421 shows the initial filling phase (frontal view) of the bron-

Fro 419 Left lung middle field F1g 420 Tomogram of the same case A
opiaty (Cont) elearly defincd area of opacity of aregulr
density 13 scen. (Cont

chial tree. No ehanges are observed in the branches of the Iowt.zr lobe.
The upper lobe branches show changes in the outlines and thickness
of the forward descending branch (branch of the lingula lobe).

Fig. 422 13 a late bronchographic image showing the umfom;
formation of the foliage in the whole lung, except in the su<pecf(‘(
region shown in the first bronchogram, where we found a collection
of cavities partially filled by the contrast substance.
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Paraincisural Circumscribed Abscess

The folloning is 8 ease of cireumeeribed abseess i a man over 30
years ofd. The clinieal and bacterinlogic pietures were typieal

Fig, 423 i» a direet radiogram of the right che-t showing a clearly
outlined arca of epacity in the right lower portion, hmited by the
horizontal incivural plane. In the supesor partion the outbne s~
tlarred. The opaque area bas a wform tone, and oxtends from the

me, 421, Youtad filing phase, Changes in ¥ic 422 T Siing phas s wheh
e upmee Iole and forsant descending  eseral cavttirs 1 the hnguls lobe wre seus
Franch are evudent, (Cant )} {End)

mediastingl bordes to the Iateral wall, A careful study of the shadows
if:g 424) shows that thic opacity enclosed multiple clear erreular
a5,

i Brun?hogmm 425 represents the early fithng of the awrways Here
l;‘“ evident that the branches corresponding to the upper lobe sre
. ngned, have an wregnlar outline and filling is not umform The
inferior branch of the upper lobe is destroyed and communicated by
3 fortumus course with several cavitics These images are sfill more
“monstrative in Fig. 426 which eorreeponds to 2 late image. The
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bronchogram shows the permeability of the apical and azillary
branches and the penetration of the contrast substances into some
of the cavities that communicate with the anterior and axillary
branches.

The images obtained in this case are typical and & more complete
filling could not be secured by any technical device.

howing
2 liogram  Fra 424. Radiogram of the affected arca, &
shfvl:n: ‘gennd':ﬁenceti irea of s th presenece of hght areas m the opacity (Coat)
form opacity of the nght middle

tung Seld (Cont )

Lobe Abscess .
Lung suppurations are not always limited t.o small :\r‘easla; in th:{:

reported cases. The process sometimes occupies an entire ho cl, zns

infrequently may exceed the incisural limits and invade other (; es.
In these cases, it is difficult to differentiate the process fmfnh ugg

cancer Bronchography alone gives us precise data to establish the
agnosis A 3

dﬂ;}i; 427 represents the right chest in the case of a patient in whom



BRONCHOGRAPHY IN LUNG SUPPURATION 299

a lung abscess had been diagnosed. It was suspeeted, however, that
o nt bronchial neopl wag present causing atelectasis of
the lobe with secondary suppuration.

Bronchographic study may be decisive in these cases, for when a
neoplasm has abstructed the ventilation trunk of the lobe, obstruction
then causes a complete stoppage of the opaque substance.

Fic 423 Imtual filing stages Complete  Fia 426 Late filling stage, revealing the
deformity of the anteror branch of the normal appearance of the axillary and apical
upper lobe (Cont ) branches of the upper lobe und the micro-

cavities neighboring the anterior branch
(End)

In this case the opaque substance found no difficulty 1n penetrating
the upper lobe, 1t even managed to fill the 1nitiation of the secondary
branches, as may be seen 1n Fig. 428 In the first branches there are
signs of extenave suppuration, which disfigures the outlines of the
columns No foliage has been formed that would reveal a process that
affeets excluavely the small branches and the acini.

Excavated Abscess

The direct radiogram may not provide conclusive data regarding
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the state of the lung parenchyma affected by the suppurating process.
The different opacities that surround an excavation sometimes
cause a confusing image that neither permits us to affirm nor to deny
the presence of a destruetive proeess.

Other radiologic procedures, notably tomography, may eollahorate
effectively fo define this interpretation. Bronchography provides

No
427 Right chest radio- Tic 428 Pronrhugmm of the game case
mf: showing » donse opacity 1n obsiruchion 38 presert in the br\mnhl‘\:‘ ";"hl
the whole of the upper field.  Evidences of suppuration are scen m the &
(Cont } brapthes

faclitics for confirmung or denying the csistence of the exc:na::w:
and brings to hght the characteristics of thc. brune}?:\\ “Ft? ﬂmd
ventilates the affected area, enabling us to arrive at dmgn;h 1‘e e-:‘(.
tapographical conclusions as well as providing indications for trer

man\;, 429 is a direct radiogram of a patient with.? ]ung'ub;cb‘c‘;;.
From this picture as well as in the transverse position (Fig. ,
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Fic 420 Frontal radiogram revealing an

opacity in the mddle R of the left Tung Fic 430 Transverse position image

(Cont showing the opacity previously pomted
out m the upper lobe In both pos-
tions, o cavities are obsctied (Cont )

it i< not possible to obtain any other data than the presence of a Iung
condensation process

Senal bronchial exploration brought into evidence a large cavity,
not suspected in direct radiograms.

Fia 431 A, B, and C, are three aspeets of the serial record of the Allng of the
uppet lobe The presence of & camty communieating with the awllary branch of
the upper lobe 15 evident (Cont )
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As seen in Fig, 431, the opaque substance penetrated a cavity
communicating with the axillary branch of the upper lobe,

The radiogram in transverse position (Fig. 432) showed that the
cavity was oceupying a para-incisural position,

Hydro-Air Cavity

‘When the suppurative process has destroyed a large portion of the
lung parenchyma in an area
ventilated by a medium size
bronchus, a hydro-air cavity is
produced that is easily filled by
the contrast substance. In these
cases bronchography merely con-
firms the presence of a cavity that
had already been diagnosed by
direct radiography or by tomog-
raphy, but bronchography is su-
perior to these means of explora-
tion sinee it provides information
regarding the bronchi neighbering
the cavity and reveals other
smaller cavities. This informa-
tion is important for 1t permits us
to differentiate the eavities due

Fio. 432 Bronchogram m iransserse 10 PrImary suppurations of the
position The cavity occupies a paramaisural — lung from pre-existing suppurated
position. (End ) cavities, as the air eyst or residual

cavity of the evacuated hydatid
cyst which was diseussed in Chapter XII.

If the case is one of suppurated air eyst co-existing with the filling
of the cavity, we find bronchial malformations in the vicinity, a
searcity of secondary branching, and absence of foliage.

When the case is one of o hydatid cyst restdual cavity, there fre-
quently exists a pencavitary bronchicetasis so prominent that it may
be taken as a pathognomonic sign, as Praggio Blanco and Gareia
Capurro (Montevideo), have emphasized.

Fig. 433 is a bronchographic picture of the lung of one of thC§e
patients who suffered from a lung abscess for many months. In t?ns
radiogram, the opaque substance has easily penetrated the cav.lty
notwithstanding its marginal and apical positions. The neighboring
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branches are altered only by the presence of pus in their interior, but
no other modifications in the calibre are found that might lead to
2 diagnosis of residual hydatid eyst eavity or o suppurated air cavity.
Fig. 484, 15 a radrogram obtained in standing position, where the level
formed by the opaque substance is clearly evident. The evacuation

Fic 433 Bronchogmm showing a large  Fro 431 The same case m standing posi-
eavity ncoupying the apical region Obtamed  tion, showmg the typacal fevel and the
in nght Tateral decubitus (Cont ) 1mage of the bronehr m relief (End )

of ane of the air channels permits us to ehserve the outlines, where
it is now seen that the lesions are m the walls and that the altera-
tions seen n the first bronchogram were due to the purulent contents,

Operated Absgess

After an aperation for a lung abscess some doubt may evist as to
the completeness of healing. The mformation provided by direct
radiography 15 usually of doubtful value, for b neo-formations,
fibrous tiesue, and deformaties of the area mahe it impossible to
arnve at o Tusion a3 1o the ex or of cavities,
Nether does tomography give a conclusive meture of the lung con-
detion an thes grea. If in addition, the chnical picture is not decistve,
there remamng no other posaubility evcept contrast exploration
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As seen in Fig. 431, the opaque substance penetis, pg,
communicating with the axillary branch of the upper lo}

The radiogram in transverse position (Fig. 432) sho
cavity was occupying a para-incisural position,

Hydro-Air Cavity

When the suppurative process has destroyed a large p
lung parenchyma °
ventilated by a n
bronchus, a hydro-a
produced that is ea-.
the contrast substan:
cases bronchography
firms the presenceof . |
had already been d
direct radiography ¢
raphy, but bronchor
perior to these mear
tion since it provide
regarding the brone
the cavity and .
smaller cavities.
tion is important
to differentiate

Fre, 432 Bronchogrm m transverse @ Primary sup
position The eauity occupies a parsmersural — Jung from pre-e-
position. (End ) cavities, as the

cavity of the

cyst which was discussed in Chapter XTI

If the case is one of suppurated air eyst co-¢*
of the cavity, we find branchial malformati
searcity of secondary hranching, and absence

When the case is one of a hydatid cyst
quently exists a pericavitary bronchiectas’
be taken as a pathognomonic sign, as ~
Capurro (Montevideo), have emphasizc

Fig. 433 is a bronchographic pictur ‘
patients who suffered from a lung al
radiogram, the opaque substance F
notwithstanding its marginal and

L]
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T 436 Imtial stage in exploration, Tia 437 The opaque medwm begins to
showing the flling of the loner lobe before penetrate a cavity (Cont )
the appearsnce of any cawity (Cont)

Fro 438 The cavity is completely filled
with the opaque medium. Changes m the
large neighbormg trunks are observed
(End)
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through the bronchus, much more useful than is the introduction of
* the opaque substance through the course of the fistula.

It is in cases of this type that special precautions should be taken

if the procedure is to be successful.

Fig. 435 15 a radiogram of the right chest of a patient who had been
operated upon some months previously
by Dr. Langer for an abscess of the pos-
terior apex of the lower lobe. As the pa-
tient did not expectorate nor had she any
sign of pus retention, it was believed that
the abscess was cured. However, it was
decided to confirm this by a broncho-
graphic study. From this study it was
concluded that cavities communieating
with the bronchus did not exist, and
that therefore healing had been effected.
Nevertheless, some days after the ex-
ploration, the apparently closed thoracic
fistula, opened, giving an outlet to pus.
For this reason the doctor asked us to
explore his patient with our techmque,
for he doubted that the first exploration
had revealed the real state of the lung. It
was then that we obtained the direct
radiogram in Fig. 435, and we cxplore.d

Fio 435 Direct radwogram the bronchial tree under radioscopic
taken several months after an control. '

o :{,‘;K:,':ln:: ’:.l:ﬁn i::sf,fssms 03:2 In order that the oil might pe.nett'atc
Tower half of the lung (Cout ) mto the first dorsal branch, which im-

mediately revealed changes in conforma-
tion and calibre, 1t was essential to place the patient i dorsal de-
cubitus and in right anterior obhique.

Fig. 436 shows this first phase in filling. The opaque substance has
occupied the mddle and lower lobes, and as yet, has not filled any
cavity. The introduction of a larger quantity of contrast substance
with the patient in the dorsal decubitus position, however, revealed a
large cavily that had not been suspected.

In Figs. 437 and 438 the profound bronchial alterations are clearly

shown,
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Bronchogram 439 shows us the appearance of the bronclual tree
n a case of multiple suppuration of the lung, mn which destruction of
the pareachyma is the predommating process, nerther the archi-
teeture nor the conformation of the hronchial branches being affected.

Fig. 440 15 a direct radiogram of the left chest of a patient who has
had a puruleat expectoration for several months, Ihs general health

Fic 441 Bronchogram n the preceding  Tia 442 Picture obtained st the moment
case, show ing the complete deformity of the  hemopty «1s occurred and durng which the
bronchual branches of the entire left fung  opaque medium mined with the blood
Cont )

has been greatly mmpaired and the chnical mstory followed during
the past month mdicates that lung destruction 1s extensive The
direct radiogram reveals a dense and uniform opacity of the left lung
base, continued upnard by a spotty opacity In the upper regions
small nodules are observed.

Contrast exploratton (Fig. 441) revesled extensive destruction
of the bronchial walls, affecting equally left lobes and all their
branches. In the lower area the pus was detained in large sacs where
it mixed with the opaque medium. While this exploration was being
corned out, the patient had a severe hemorrhage and before she
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Multiple or Diffuse Suppuration

Diffuse lung processes may become manifest as a complication
of a pgeneralized bronchiectasis whether acquired or congenital. The
majority of these cases have been studied by us in connection with
broncho-pulmonary congenital malformations, for it is common to
find diffuse suppuration under these conditions. Sometimes suppura-
tion affects the bronchi and parenchyma equally; mamfestations of

Fic 410 Left chest rahogrsm,
showing the opacity of the lung
base {Cont )
lung destruction then appear simultaneously with those of broncl}ml
destruction Finally, m a third pathologic picture,.the qcstrllctfon
of the lung parenchyma predominates, the bronchial lesions being
mnimum or secondary. . .

Clinically, even with the aid of direct radxogmphy., 1t is dufficult nn_d
often impossible to differentiate these pathologic }_nctures, and their
wdentification is possible only after the introduction of the opaque

substance into the airways.

I'a 439 Bronchogram of a paticat with
multiple suppurating lesions i the lung,
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Bronchogram 439 shows us the appearance of the bronchial tree
in a case of multiple suppuration of the lung, 1n which destruction of
the parenchyma is the predominating process, nerther the archi-
tecture nor the conformation of the bronehal branches being affected

Fig. $10 is a direet radiogram of the left chest of a patient who has
had a purulent expectoration for several months, His general health

T a0t Fic 442 Prcture ohtamed at the moment
. . w ' . % hemoptyws occurred and durnng which the
opaqne medwum meved wirh the blood

Wone

has been greatly imparred and the chinteal history followed during
the past month indicates that lung destruction 15 estensive The
direet radtogram reveals a dense and umiform opacity of the left lung
base, continued upward by a spotty opacity In the upper regions
small nodules are ob-erved.

Contrast exploration (Fig. 441) revealed extensive destruction
of the bronchial walls, affecting equally left lobes snd all their
branches In the lower area the pus was detamned 1 large sacs where
it mixed with the opaque medum. While this exploration was being
carned out, the patient had a severe hemorrhage and before she
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expectorated blood we had an opportunity for radioscopic observa-
tion of how the image was modified, for the opaque medium was
drawn out by a cause that we did not discover at that moment.
Fig 442 shows the picture of the change that occurred during the
hemorrhage. It will be observed that the opaque medium mixes in
part with the transparent blood and that the medium is retained
only mn the large sacs. This accident is not & common one, and al-
though medical procedures might be responsible in this case, it should
be mentioned that the patient had had similar hemorrhages on other
occasions.

Residual Cavities

Restoration of the tissue in an area that has been abscessed is not
always complete. In most instances the bronchi of the affected area

Fic 441 Tomogram showing the
central part of the affected area con-
stituting multiple cavities {Cont )

Fio. 413 Direct smage showng the tra-
beculae and condensation of the middle ares
of the ight lung, The percardium 1s retracted
toward the lesion (Cont )

are expanded and communicate with small cavitigs with ﬁbro.u‘:d f\'ullll&
It is this bronchiectasis and these residual cavities .thnt perio xlc.a h{
alarm the patient with reeurring purulent ex.pectqruhon or \»mth ‘ss ig!
hemoptysis as this area is abundantly supplied with blood vessels.
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Direct radiography is not very useful for discovering these areas for
if it does tell us in which lung or in what region we may find the
cicatricial remains of the abscess, it grves us httle information about,
the characteristies of the scar. It remains for bronchography to put
us on the wateh for extensive unsuspected lesions,

The direct radiogram in Fig. 443 is that of a patient with a history

Fio 485 Frontal bronchogram  Fio 446 Trmsverse pontion broncho-
choming the branches of the muldle  grm, showng the Iocation of the lesion and
kobe expanded and the ezvities with  1is relatron to the other lobes (End )

whuek they communeste (Cont )

of a periodically reactivated lung abscess. In the middle field of the
nght lung, 2 trabeculated condensation of the parenchyma is evident
The other Jung areas are normal.

Tomography provides more information than does the direct
radiogram. In Fig. 444, the canitios and incisural lmuts stand out
clearly, as well as the traction of the paricardium toward the lesion.

Nevertheless, bronchography 1s necessary to demonstrate clearly the
morphologic characteristics of this area As may be observed in
radiograms 445 and 446, the opaque medium penetrates the broncinal
branches corresponding to the middle lobe, which are expanded, and
these in therr turn communieate with residual cavities

The process affects mainly the antero-superior sub-branch for the ,
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lower posterioy one partly retained its normal characteristics. In
transverse position (Fig. 446), the location of the process and its
features are very clearly evident.

Bronchographic Control of the Healing Process

Bronchography is useful to ascertain the condition of the bron-
chial system and the lung parenchyma after it has been subjected to
various types of treatment.

It 15 well known that direct radiography does not serve this purpose
and that destructive lesions of the parenchyma may exist without
any radiologic expression.

Although there are no absolute signs which demonstrate bron-
chographieally the healing of a disease process, there are, however,
a group of relatively reliable signs that lead us to suspect that healing
has occurred or at least that we are making progress in that direction.
We are guided here, as i the digestive tract when radiologically
studying the course of a gastric uleer where also we may not be able
to obtain absolute signs, but the characteristics of the area, together
with the chnical condition of the patient, allow us to make correct
deductions concerning the condition of the affected area.

Case 1. The following case 1llustrates how the condition of the lung may
be studied bronchographically. The patient, 44 years old, was admitted on
the surgical service of Professor J M Allende, with the clinical and radio-
logic preture of a post-influenza. left supertor lobe abscess

Direct, radiogram (Fig 447) shows an opacity of the upper areas of the
left lung and an ulceration m the outer nfra-clavicular field. 5

The presence of other ulcerations 1s suspected, and for this reason various

planes are ob 4, one of which (Fig. 448) reveals two large

uleers surrounded by small ulcers. The quantity and the putrid odor of the

expectoration, the bacteriologic findings, the auscultation signs and the

radiologic images all pont to a case of chrome lung uleer, The characteristics

of the lesion mdeated a grave prognosis, particularly since the symptoms
had been present for stx months. 3

Bronchography revealed the usual signs of lung suppurations: obstruction

of small branches, rregulanity in the calibre, incomplete filling, small

AN 20 -€ fun hreanchinfes and

the

Just

ate

thermocauterization, Dr. Lanza Castell, bronchoscupust, ul..;:‘ |g::
bronchoaspiration and bronchial lavage with sulfathiozole solution n: us
sulfa drugs were also given by mouth and the patient later received injecttol
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Fi6 447 Durect radiogram showing uleeration
of the lung and the opacity of the upper lung Tia 418 Tomogram Midile chest
field (Cont) plane, where tno large ulcerations and

other emall ones surrounding it arc
obsersed (Cont )

Fio. 419. Left latersl deeututus
bronchogram. The arrow pomts to the
hqud Yevel in the eanty, (Cont )
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Fia 451 Tomogram obtawned after treat-
. ment No destructive lesions of the paren-
F1g 130 Direct radiogram ob- chyma are observed. (Cont )
tamed after six months treatment
The old lesions are not seen (Cont }

10, 452, Bronchogram obtawmed after six
months treatment. The bronchil branches
reveal changes in conformation but the
obstructsie tmages i the air chanoel are
few. (End)
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of sulfarsphenamine. After five months the patient’s condition changed

showed a lung picture very nearly normal. The previous opacity had entirely
disappeared, no ulcerations were observed and only a thickened retieulum
mdicated that lung lesions had been present i this area, Neither did
tomography demonstrate any lesions Iig 451 represents the mddle plane,
where lesions were found previously and where only an abnormal broncho-
vascular archutecture 1s now cvident Contrast exploration showed an ab-
normal aspect of the bronchial tree, but not like that obtained previous to
the medical trestment As may be seen 1n Fag 452, the opaque medsum has
penetrated the bronchil branchings of wregular ealibre and outhnes that
end up 1o small pools or cctamis In the area previously affected a badly dis-
tributed foliage 1s outstanding There are few signs of suppuration and the
secrettons have not obstructed the aw channels

The chimeal course and the radiologie cvidence, direct and broncho-
graphic, indicate an extraordinary therapeutic suceess Nevertheless the
ectasis discovered in the bronchogram should warn the physician that this
may constitute the starting pomt for the flaning up of the old process, and
for that reason, medical treatment must be msisted upon

Case 2. This case not only
permits us to evaluate the
wmportance of the contrast
exploration method for the
mestigation of the an-
atomic  bronchopulmonary
condition, but it also shows
us the great possibility of tis-
sue reparr that exists in this
part of the organism

This patient 18 40 years
old, and presents a picture of
chrome lung abscess of post-
nfluenza orign, with a bron-
chorthen of more than 500
Grams daily baving an ex-
tremely putnd odor

Dyrect radiography (Fig
453) reveals a dense opacity
of the right base, having
very clear superior limits

Contrast exploration re-
vealed the presence of ex- Fia 453 Disect rad & ty of th

. e wrect radiogram showing opacity of the

;zft‘;;icl”:}:f:;:;“h?"tﬁ it Base wath & dlear upper border (Cont )

lower lobe, especially in the sub-lobe ventilated by the first dorsal,
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In Figs 454 and 455 we observe that in the affected
bs zone the bronchial
:»lrnnclxcs have the characteristics that denote a suppurative process, and
hey communicate with large cavities situated in the i
oy o Posterior apex of the
This patient, like the previous one, was treated by Dr Castell, who

Fic 455 Transverse poution 1mage,
showng the postetior positton of the eavty
(Cont )

Fia 45¢ Trontal position image, in which
a large eavity and profound changes 1n the
bronchial branches are seen (Cont )

h tion and t hial lavage with sulfa solutions and

carried out b
direeted the general medical treatment. i
S1x months later another bronchial exploration found the general condition

of the patient improved and the bronchorrhea had almost completely
i} ed. At the time bronch hy revealed a fund: 1 change 1n
the bronchopulmonary condition The great cavity had disappeared; the
bronehial branches acquired a more nrearly normal appearance and only 2
few terminal ampullar ectases of the branches were evident (Figs 450

and 457).
Bronchography in Broncho-Thoracic Fistula

The presence of n communication between the bronchus and the
exterior through the lung parenchyma, the pleura and the chest wall
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can be demonstrated by various methods, but only contrast explora-
tion can give us a graphic picture of the course of the fistula or of the
bronchus or the starting point of the fistula, This last 1tem is of great
importance in directing and carrying out the treatment.

An illustrative casc that shows the possibilities of the contrast
method in broncho-thoracic fistula is demonstrated in Fig 458,

¥1 456 Bronchogram taken srx months 110 457 Transserse poution mage (Cnd )
after trentment The bronchal tree shows
fener changs Some ampullwe cetaws 19
evdent (Cont )

Here the opaque medmum, after penetrating the collapsed lung, has
continued along a fistulous course that starts from the branches of
the middle lobe. This course can be followed until it terminates in
the pleural cavity In Fig. 459 we see this same course mn oblique
nght anterior, and the position of the fistula is confirmed.

Encysted Pleurisy

Clinneally, as well as radiologically, pleural p esses may present
an indefimite aspect that does not admit of a precise diagnosis, and
consequently cause difficulty in & choice of treatment In these cases
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t}'le most common indirect exploration methods do not permit us to
differentiate clearly between purely pleural processes and pleuro-
pulmonary processes.

Thes.e difficulties are even greater when limited Pprocesses exist, and
are so situated that their position in the parenchyma or in the pleura
can not be defined.

Bronchography is a very valuable auxiliary for diagnosis, for it

losizeo on

q b Il rLEyaAL
Joorzes on 4 hid
N PLEURAL EAVITY

1o 450 The same case a3 m Tigure 435,

Fr¢ 458 Penetration of the opaque
scen 1y nght anterior oblique position

medium showing the existence of & fistulous
course that connects the branches of the
mddle Jobe with the pleural eavaty (Cont )

permits not only a direct study of the bronchial tree neighboring the
process but also indirectly points out the relations existing between
the parenchyma and the pleural processes, The following case dem-
onstrates the value of contrast exploration in this type of lesion.
Three months previous to admssion, the patient, 47 years old, had
an acute attack of fever with profuse perspiration, depression, and
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coughing. The doctor who examined him dingnosed left pleunsy. This
pracess Lecame worse and 15 days later 2 muco-purulent expectora-
tion, developed with pain in the side, fever and very low spirits

A few days later the patient vomited a large quantity of pus and
obtained some relief. However, as expectoration continued he con-
sulted another physician, wha ordered the chest plate which 1s shown
in Fig 460 and reveals an opacity of the greater part of the left lung

F1a 460, Direet radiogram showing an 116 301 Transserse postion rubo
apacsty i the feft fung field with a clear and geam, showing the postertor position of
rurved Iower border, (Cont } the opaaity and s clesr outhmes

nt )

field nith a clearly defined, curved lower outline In transverse posi-
tion (Fig 4B1) it 19 ewident that thus opacity occupies the most
posterior part of the chest and has 2 umform density with a frank
Himit 1m its lower and antenor portion.

In view of theso 1mages, a compheated hydatid cyst was suspected,
but laboratory tests did not confirm this supposition.

* Broneh hy showed a displ t of the upper lobe bronchial
tree a3 well a5 that of the lower lobe. This complete forward re-
pulsion led us to suspeet an encysted pleural pracess that had pre-
viously ruptured into o bronchus but ne communication actually
existed between them (Fig. 462).

Alarge quantity of pus was obtamed by pleu:al ;'):xnvt\xre and a

culture led the presence of p le solu-
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Fig 462 Bronchogram showmg the  Fia 463 Dircct radiogram showing & shght
repulsion of the branches anteriorly, shadow m the left lung field (Cont )
caused by encysted pleunsy (Cont)

Tia 464, Bronchogram showing the
return of arhorization to its normal posiion
(End)

tion was injected and mmmediate and continued im}irovel'ﬂ_ﬂlt Te-
sulted. A few days later, lavage of the cavity was again carried out
and one month later the patient had recovered completely. At th’;t
time direct radiogram (Fig. 463) revealed that the opacity mn the left
lung field had almost completely diszppeared; only a soft vell re-
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mained. Bronchogram 464 showed that the bronchial arborization
had returned to its normal position.

Empyema

Purulent pleural collections do not characteristically modify the
bronchographic image. This process causes the repulsion of the

Fig, 465 Direct radiogram showiog a dense  I'tc 466 Bronclhogram showing a normal
opacity of the left base (Cont ) conformation of the bronchial branches and
& repuluion towards the middle arborization

e,

peripheral branching and its withdrawal from the chest wall in the
same manner as any hiquid collection may do.

Bronchial exploration was carried out 1n a patient presenting a
sub-acute lung picture with a dense opacity in the left lung case (Fig.
465) 1n order to rule out the possibility that the suppurated process
mught have had 1ts origin 1n the lung parenchyma and also 1n order
to rule out the presence of a hidden hydatid cyst.

The result of the exploration was conelusive for 1t proved that the
bronchial tree showed no changes in the conformation of the branches
nor of the foliage and that only their distribution was altered due to
the repulsion of the arborization towards the middle line by the
contents of the pleural cavity (Fig. 466).
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