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THESIS: BRONCHIECTASIS
by

William J. Hervert



BRONCHIECTABIS

Definitiont

The term bronchiectssies comes frem the Greek and
means bronchial dilatation. It was first descrived
as a clinical entity by Laennec in 1819. Pathologi-
cally, it is characterized by bronchial dilatation,
and clinically, by & chronic cough and purulent spu-
tum. Bronchial dilatations may be congenital or ac-
quired; The congenital type gives risge to character-
istic symptoms cnly following a persistent infection.
The acguired type has & varied pathological snatomy,
pathogenesis, and etiology. The condition is aaéen—
tially one of bronchial disease in which bronchial di-
latation is only one of the pathological changes.
Incidence

Bronchiectasis is now known to be far more nre-
valent than it was formerly thought to be. Some state
thet it rankse next to pulmonary tuberculosis in in-
cidence. Statistics show that it appesrs in from 3-4%
of the General Hosplital necropsies, and these reports
are guite generally alike! All these statistics have
been compiled since the event of pulmonary radiography
and particularly since the latter has become better
understood. Heretofore, this disease was usﬁally un-

recognized and treated as pulmonary tuberculosis, chro-
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nic bronchitie, asthma or lung abscess. The incidence
of the disease, then, rose to a higher level as a con-
sequence of closer stu&y and a clearer knowledge of the
disease, and better means of studying the contents of
the thorax with the x-razys. The use of contrast medis
bronchography will no doubt incresse the incidence of
the disease still more.

Eticlogy

A, Predisposing Causes

1. Climate-—-Sudden fluctuations in tempera-
ture and humidity are known to have a definite influ-
enoe'upon the respiratory tract and sinus infection,
which in turn tend to excite bronchiectazsis. Experi-
ments have proven that sudden cooling of the body sur-
face is particularly oprovocative of this condition, but
only in the presence of infection especially when dif-
ferent grades of virulent bacteria are present.

Inhalations of dust and other particles are known
to spread tubercle bacilli, and so inhalations of pyo-
genlc bacteris could likewise produce lung infections
gimilerly. Thie has alsc beeh demonstrated experimen-
tally. Lowered resistance and virulent organisms are
very important in determining the onset of this disease.

Z.Qgéj-cf 512 patients observed at the Mayo
Clinics, Wisconsin General Hoespital, the Resgsrch and

Educational Hospital of the University of Illinois, and



other Chicago Hospitals, during the last 10 years, the
ages of the patients at the time they were first obser-

ved rezsd gs follows:

TABLE 1
AGES CASES
Under 5 yrs.- - - - - - - 8
B=10 " - = - = = - - 44
11-158 " - - = - - ~ = 37
186-20 1 = = = = =« = =~ 639
21-3C " - - - - - - - 137
3l-40 " - = - - -~ - 33
41-50 M = - - - - 65
5l-60 " = = = = = = = 48
B1-70C M ~ = - -~ = - 28
71-80 " - = = = - - = 5

Totel 512

This table shows that only 17.4% were under 18 yrs.,
and 15.4% had passed the 5th decade. Clinical statis-
tice show its presence commonly observed in middle life.
This doesn't, however, help to determine its time of on-
set, since the latter ie so prolonged and insiduous.
The next table shows the ages at first observation, and
the onset of symptoms as derived from the clinical his-
tories of a series of 134 cases. They have been proven

by contrast media bronchography.
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TABLE 111 (Continued)

DURATIOKX CASES
21-30 yIrs. = = = = = = = 5
31-40 " m - e - = - - &
41-50 "« - - - . - - 3
51-60 " = = - - = = 0

(?) " e e - -~ 7
134

It has been reported to bé present in very early
childhood, usually following some acute process such
as, measles, whooping cough, grippe, broncho-pneumo-
nis or chronic bronchitis. Often the eticlogy is un- «
known. The earliest symptoms are not infrequently mis-
taken for bronchitis and treated as such. The pediatri-
cians at present are devoting their time to diagnos-
ing this disease in its early beginningfﬁ&

3. 8ex-~In the adult, the disease is most
prevaelent in the male, while in children, the reverse
of this is true® The Teason for this is not satis-
factorily worked out. It ies probasble that the adult
male comes intp more contact with exposure, changes of
temperature, infection and occupationsl bronchial tract
irritation than the female or the child.

4. Race--This condition appears to be more

common in negroes; however, it is not so limited.



5. Heredity--Heredity is used by soﬁe workers
ag an etiological factor of much gravity since 1t was
seen to occur in several members of the same family, and
in association with definite congenital defects. Arn-
heim reports one case associated with a hemilateral hy-
pertrophy of the whole body. It is seen assoclated with
hare-lip, web fingers and mental anomalies of different
kinds.»

1 s
6. Occupation--Cccupational inhslstions of

organic dust from tobacco, textiles, cereals and of in-
organic dust steel, stone, coal, etc., cause irritation
of the bronchial mucosa leading often to a bronchitis
followed by a connective tissue infiltration extending
into tﬁe interlobar septa. Distal to the connective
tissue contractions or cicatrices, is the most common
site for bronchiectasis to develop. Bronchiectasis al-
go probably develops secondsrily to an extending infec-
tious bronchitis. Some cases are reported to have fol-
lowed pneumoconiosis. Kustard gas and other chemical
irritations produce s severe bronchitis and mey even-
tually terminate in bronchiectasis.

B. Execiting Causes--The essential cause of con-

genital bronchiectasis is infection of bronchial dila-
tations at birth. The respiratory tract diseases which

bring about such dilatatione are probzbly eamong those
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which bring about bronchisl damage in the acquired type.

The causes of bronchiectasis are inflammatory chan-
ges in the bronchial walls and mechanical stress inci-
dent to inhslation or cicatrical contraction., The bron-
chial lesion is the fundemental cauge, but maseive at-
electosis or chronic fibrosis may play a primary role.

It is fairly well estsblished that bronchitis is
the essential cause of the changes in the bronchial wall
incidént to their dilastation. Brauer classifies these
changes into three stages; first, a superficial cstarrh-
sl bronchitis, which may heal without scarring; second,
an infiltrative bronchitis and peribronchitis, the first
stage of which is én intra-mursl process, the second a
peri-bronchitie; and third an ulcerative bronchitis. A
lerge pasrt of the cases of bronchiectssis may be attri-
butable to & recurrent "flu" and many of indeterminate
origin, are attributsble to such a primary bronchitis.
Injury'to the bronchial mucosa chemically, and by in-
halation of orgesnic snd inorganic dust slsc leads to in-
fectioﬁ and finally bronchiectasis. A%t other times it
follows such acute infectious disesses as umeasles, per-
tussis, whooping cough, etc., with an associasted acute
bronchitis.

1. Bronchial Obstruction--That foreign bodies

which obstruct the lumen of bronchi act as etiological



>

factors in the formation of bronchiectasis is well eg-
tablished. Any foreign body can cause this &s long as

the patient isn't able to cough it out. The dilatations

of the bronchi zlways occur distal to the foreign body.

The secretions remsin within the lumen of the bronchus
since they are unable to pass out. Infection sets in
subsequently znd the bronchisl wall suffers permanent
damage with resultant dilatation. Other factors with-
in this category are, pneumonia, broncho-pneumonia, -in-
fectious disease complicated by pneumonis, chronic pul-
monary abscess, fibroid phthisis, fibrosis from syph-
ilis and post operative infections.

C. Indeternminate--Thies includes cazses where no

infectious diseases are reporited, where an unreliable
history has been given, or where there are congenital
malformations. Sauérbruoh?believes that éost of these
are congenital in origin.
Pathologzs

The lecation and extent of bronchial dilstion are
dependent upon the etiology and durastion. In the ac-
guired type the etiology determines the original site
of the lesion. In case of tuberculosis bronchiectasis,
the lesions usually involve thevapper gart of the lung.
When due to & foreign body or a stenosis the dilation

is a2t first circumscribed to the involved bronchi, but,



if secondary, to a diffuse fibroeis or. extension atelec-
tosis, it is diffuse from the onset. Secondary infection
of adjacent bronchi and of those in the opposite lung
from the purulent secretion and infectiocus processes in
the parenchyms determines the spresd of the original fo-
cus. Duration is an important factor in such extension.
Clinical studies as to site =nd extent of involve-
ment, based on physical and ordinary roentgenographic
studies, have been at best only approximately correct.

Lately with the introduction of contrast media roent-

genography we have a fairly accurate means of determin-

ing the localization of brcnchieotasis? The methods of
using contrast media, of course; also have their limi-
tations.

From a series of 113 cases studied by contrast me-

dia bronchiography the localizatione discovered are as

follows:
SITE CASES PERCENT
Left Lower Lung - - = = 48 - = = - - - 40.1
Right Lower Lung - — - = 3l - — - ~ — - 27.1
Both Lower Lungs- - = ~ 32 = = = = - - 28.0
Whole Left Lung - = = = 4 - = = = = - 3.5
Whole Right Lung = = = =__ Q0 = = = = = = O
Total 113

From all the studies so far, it becomes clear that
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there is & left sided preponderance of bronchlectasis.
There is, as yet, no convincing explanation for this.

It isn't to be explained on the baslis of obsturuction

by foreign bodies since they ususlly lodge on the right
side. Lober pneumonia likewise is usually found to be
right sided. Duken explains the left sided preponderance
of bronchiectasis as due to s mechanical predisposition
to dilatation on account. of the greater deviation of

the left bronchus from the axis of the treschea, and al-
so on account of the narrowing of the left main bronchus
just proximel to the origin of the upper lobe subdivi-
sion. The further support of such a2 view is the clin-
ical observation that orimery tuberculosis in the right
upper lobe spreads first to the left upper lobve, while

a tuberculosis thet is primary in the left upper lobe

as rule involves the left lower lobe before involving
the opposite lung. That is why 2 genersligzed tubercu-
losie on the left side may frecuently be seen and a sim-
ilar situation on the right side is a rarity.

Szuerbach believes that the left sided preponder-
ance is due to =& mechasnical interference to the devel-
opment of the bronchi on that side by the heart and
Cuvier’s duct.

A. Types of Bronchiectasis

1. Congenital--Congenital bronchiectasis may
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be due to & congenital malformation or to foetal disease.
These anomslies are described under such terms as Cryp-
tic malformation, foetal bronchiectasis, polycystic lung,
and papillary bronchial adenoma. These ancomalles may in-
volve any part, or all of one lobe of the lung. It may
be found in the lunge of premature bables to such an ex-
tent that respiretion ie so inadequate that 1life cannot
be smintained. |

A variety of anomalies has been described. One of
these is described as "Universal" bronchiectasis dilata-
tion of the bronchi fo the involved lobe communicating
with the multilocular cystic dilatations lined with cuboi-
dal cystic dilatations of the bronchi of the third and
fourth order, some ending blindly and sonme communic&ting
with oysts. Pappenheemelr describes a case involving the
lower part of the upper lobe. The cysts in this case were
2s large as one cm. Iin diameter, lined by epithelium
(or columnar), mostly of the ciliated variety. The cyst
wall consisted of this epithelium, in an elastic tissue
stroma with smooth muscle znd cartilage found here and
there. Serisl sections showed these capillsry spaces in
direct communicstion with the alveoli and larger bronchil.

These have been variously explesined as due to simple

earrested development, agenecis of the azlveoli, collection

cof fluid in foetsl bronchioles or as being essentially
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cystic fcetal bronchial adenoma. MNany think that sy-
nilis plays a big pert, since the spirochaeta jasllida
heve veen dewmonstrated in some cases.

2. Acquired--Studies in clinics and pathol-
ogy show that the majority of bronchial dilatations occcurs
in lungs which were normal at birth, the bronchisl dila-
tations resulting from a combination of mechanical and
infecticus factors. Some of the mechanical factors are
foetal atelectaeis and stelectasis acguired later in life.
In a majority of cases, iafection plays an ilmportant role.
The foetal atelectatic bronchiectasis results from a fail-
ure of the zlveoll of the lunge to open at birth or their
collapse thereafter.

Acquired bfonohiectasis in contredietinction to

that due to the congenital failure of development of the
alveoll wes first described in 1885. The charscteristics
of atelectatic bronchiectasis acguired at birth or in
early life are the absence of pigment ié the affected
lobe, the absence of inflammatory signs, and the absence
of alveoll in the parenchymal portion of the lung. There
are also characteiistic changes in tne walls of the bron-
chi. This cmnéition is ugually seen in chronic form.

3. Acute--Thie type of bronchiectasls is usg-

ually spoken of as following some acute infections dis-

ease sucih a8 whoopling cough or measles. The dilatations



end in cul-de-szacs of the diameter of a little finger;
Reports have been made of this form of bronchiectasis
following acute capillasry bronchitis which only lasted:
about a week or ten days. Whooping cough which is severe
and rapidly progressive is responsible for many early
cases of bronchiectasis; the symptoms -which are character-
istic follow much later in the disease.

4, Chronic--Early and uncomplicated bronchi-
ectasis uay not Ee recognized from a normal lung by in-
epectidn end palpation. When emphysema is present, the
lung may be enlarged and festhery to palpation. In the
atelectatic lung the lobe seems smaller than the normal
size. When the atelectasis has been present from early
childhood, the lung tissue will have the charscteristics
mentioned above; namely, absence of oigmentation, ab-
sence of zlveoli, no evidence of active inflammation and
characteristic atrophic conditions of the bronchial and
alveolar walls. A lung of this type will not crepitate
on palpation, and considerable enduration will be in evi-
dence.

The shape, sgize, and distribution of the bronchial
dilatetions will vary in different individuals and even
in different lobes in the sawme person. The clessical
morphological description based on necropsy studles in-

cludes the cylindrical, fusiform, sacculear, and monili-
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form types. Since contrast media bronchography has been
introduced, studies show that a conbination of the cy-
lindrical and sacculated varieties is the most common.
Pure sszccular or moniliform types are relatively uncommon.
The fusiform tyge ie spoken of as a grade of sacculation
of the cylindrical type. |

Cylindrical dilatetion may involve the larger, more
proximal bronchiocles enly, ¢r chiefly the medium-sgized
and terminal bronchi. Some writers state that the larger
bronchi are involved in primery bronchitis, and in bron-
chitis due to foreign body or stenosls from other causes,
but that bronchioles and smaller bronchi are primarily in-
volved in cases due to measleg, whooping cough, and in-
fluenza. The degree of dilatation varies from that which
is barely perceptible to that of a diameter two to three
times the normal. The shape of the enlargement also
vaeries; in some the sacculation is uniform =nd in others
it tapers distally.

The conbined saccular and cylindrical variety of
ampullor dilatations consist of a typically cylindrical
proximal and ampullor distal extremity, usually situ-
ated a2t the basal medial portion of the lung. The am-
pullae may be regular o asymmetrical. The degree of
dilatation varies from a2 slight clubbing to an ampullar

enlargement many times the diameter of the widest portion
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of the cylindrical enlargement.

The alveoli between the dilsted bronchi are col-
lapsed and mey have undergone cicatricel atrophy or
obliteration, so that the walle of adjacent ampullae
may lie in direct contect. Sometimes the walls of the
ssccules fuse, later rupture and form a large cavity.
When the proximel portion of the bronchiole is closed
up, such cavities may be converted into cysts. W
bronchiectasis is assocliated with fibroid ph%hisis, one
almoet always finde cylindrical bronchial dilatations,
often cone shaped, with leteral and occasionally large
vestibular cavities, or fusiform inlsrgements where
the bronchus passes through a cavity. 1In these cases,
asccunmulations of mucous and muco-purulent secretions

»

are seen behind scar tissue or stenosed parts.

The chronic infleammatory changes involve the whole
thickness of the bronchisl wall and umay extend to a
greater or lesser degree to the surrounding penbron-
chial tissue and parenchyma. Some portions of the same
dilated bronchus may be hypertrophic, and in others
atrophic. In the hypertrophic portions, the mucus mem—
brazne is reddened, swollen, velvety, villous or poly-
poid and more or less thrown into folds. Ulcerated
areas ma§ be found where the nmucosa has sloughed away.

In the atrophic portions, on the other hand, 1t is thin,



smooth or trabeculated from the projection of inter-~
lacing ﬁraneverserlongitudinal ridges.

“On microscopic examination of the hypertrophic
portion, the mucosa is found to be thickened, uneven,
and thrown into folds and papillse. The bleood supply
is increased, and thie especially in the paplillary
outgrowths. The epithelium is often irregular, show-
ing various grades of transformation from the colum-
nar to the cuboidal of flattened cells. In some cases
the epithelial metaplssia occurs-~-the cylindrical ep-
ithelium is replaced by cuboidal, pavement of corni-
fied epithelium. One may find adjacent areas of ulcer-
ative loss of epitheliun, areas of hypertrophy and is-
lands of normal clliated epithelium. Some of these is-
lands may even show neoplastic changes. There is &
marked round cell infiltration about the glands, muscle
bundles, elastic fibers and cartilage. Calcification
occurs in the tissues as a later stage of the inflam—
matory process. This is seen mostly in the degener-
ated areas especially in the cartilage. GCometimes it
occurs even in the wmucosa and fibrous portions. In

lastic fibers and muscle fibers be~

M

later steges the

)

come disscciated snd replaced by fibrous Tissue.
The walls of the saccular or ampullar enlarge-

ments consist of a thin layer of scar tissue lined by

15
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epithelium. There may remain no vestige of .the normal
bronchisl structures.

In the presence of bronchial cicatrical tissue,
with the formation of cbstruction, the retained secre-
tions may ulcergﬁe their way through the bronchial wall,
producin%'extrabronchial gangrene or empyemsa.

Pegﬁ%rmnchial infiltration and thickening occur
in varying degree and extent. The amount of lung in-
vclvamentgfve:ies greatly Im—erestly in different types
of oronchiectasis. In the early cylindrical type there
may be none. Bronchiectasis may exist in a healthy
lung. In the atelectatic type of long standing, there
is often complete fibrosis or "Cornification" of the in-
volved lung parenchyma. In cases of bronchiectasis in
waich fibrosis is one of the pre-existing and etiolo-
gical fsctors the changes in the lung parenchyma are
characteristic of the pre-existing disease condition.

| Pleural adhesions develop at different stages in
the progress of the disease. Early cases show no evi-
dence of adhesions or thickening as shown by x-ray or
physical findings; this is slsc borne out by the fact
that artificizl pneumothorazx can be produced. In the
teruninal stages of the disease, as shown by necropsies,
sdnesions and pleural thickenings occur in great abun-

dance.
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1
Svmptomaetology

The prigary and usvally the most cutstanding sym-

i

ptom of bronchiectasis is a chronic, recurrent produc—
tive cough. In most instances this cough can be traced
back to an attack of Le grippe or bronchopneumonisa or

in children it 1s a residual of whooping cough, measles,
bronchopnewnonia cor influenza.

In typical bronchiectasis, the cough is typicelly
paroxyemal in character or msy be induced voluntarily
such as upon bending cover. This spasm of courhlnh is
sccompanied by the production of wvarying amounts of
purulent sputwe. The moet severe attack of coughing in
most instances takes olgce when the patient arises in
the morning. The cough does not disturb the sleep, but

the patient usually lies on the affected gide to im-

-

mobilize 1t and prevents coughing.
The explanation of the periodicity of the cough and

o

gradually acquired lowering of

)

evacuation of sputum is
the irritability of the dilated bronchi te the pressure .
of the purulent secretion. Only when it overflows into
the more sensitive portions of the bronchial tree or

5

other broncni does 1t bring the cough reflex., The

‘»?
O
w3

cverflow of the lipiodol from the dilated Dbronchi into
other portions of the bronchial tree has been observed

by fluorocscopic methods.
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One of the very sitriding ovservations on bronchiectatic
patients 1ls the smount of sputum they produce. The
amount of it varies greatly with different cases. lany
cases proven to be bronchiectaslis by contrast medila
bronchography will raise only 30-80cc. of sputum in 24
hours; others with apparently the same grade of bronchi-
ectesis will raise 200-500cc., and in some cases as

high as 1000cc. has been reported, or even more in 24
hours. There 1s considerable variation in the amount of
sputun from day to day without any explainable cause for
it. BSome causes will increzese the amount such as, for
example, the common colds. The consistancy of the spu-
tun varies with the amount of mucus in it. The charsc-
ter is that of frank nus of a liquid consistency espe-
cizlly when large in amount or when the larger bronchi
are exﬁensively involved, but 1t may be almost pure pus

7~

when spell in amount. The color of it is characts

4

1
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. s
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1

of & grayish green, unless

ixed with changed blood, when

ot
-

it is brown. The odor 1s usually very musty, and may

be putrid and very offensive. The breasth may have

hat same odor. An unbearable stench characiteristic of

gangrene may occur wilthout other evidence of gangrene.
Hemoptysle is another common syumptom of bronchie-

ctagis. PReports have been made that 1t is more fre-

guent in this diseage than in tuberculosie. The in-

J
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tensity of the hemorrhage varies with the individual.
It may merely stailn the sputum slightly or prove fatal.
The time of it alsc varies greztly for 1t wmay appear

ag one of the vrimary things or appear late when the

) i

ci‘-

tly advanced. The bleedi ing 1s thought

P

to erise from the dilated capillariss within the raw

. The profuse hemorr—

ke

ulcerated mucosa of the bronchi

hage comes from the branches of the pulmonary artery.

o

In the GQTLiGS@ teges of the disesse, fever in

[e3]

-, ry

zdults ie rather the exception than the rule, but is
found to be guite common in children. The fever may
linger quite constantly or be of an intermittant or re-

mittent charecter. Later on when the pa

Av)
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farther into the parenchyma, & mild grade of fever is

o

usually observed. Sometimes there are aculbte exacer—

bations of chills and fever in the more early stages

of the proccess.
Pleuritic pains are also present in some cases,
This may be due to an intercostal toxic neuritis. Dy-

spnoea and cyanoseis are usually not common except on

exertion and in the later stages of the disease. Voum-

1ting and diarrhea also occur probably from toxicity.

-s

1. Physicsl Findings-~Patients suffering with

bronchiectasis often show no evidence of 1t by their

personal appearance. It would seem, however, that
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greater evidences of 1t would be presented since there
is so much oprortunity for the system to absorb toxic
material from the bronchi. Those that present phyeical
evidences of the disease manifest it from a state of
undernourishment, anaemiz to semi-invslidism.

The physical findings in most instances are very
nearly like the normal. There may be a few creak

reas upon deep ingpili-

a3

rales heard over the involved

n

ration with coughing and that's all., But when these
creaky rales are perslstently heard over the same areas,
it should arocuse suspicion that bronchiectasis ié Dre—~
sent. Where the-invclvemenﬁ becomes more advanced, the
rales become of the sonorous, or loud bubbling type.

The area is then increased also. The percussion note

may be intirely normel. YWhen the percussion note is
normal and the rales are loud, it is suggestive of bron-

-

chiectasis. When the rales are bilateral, the condition
is usually one of bronchiectasis on the left side and
bronchitis of a chronic type on the right side. Loud
cavernous breathing is heard when there sre large sac-
cular dilatations, and especially so when these ére near
the cheet wall. Consollidations within the lung paren-
chyma would tend to intensify these still more. The
percussion note, as stated, may ve quite normal; but

there may also be a flatness on percussion when the di-

‘lated bronchi are full of the liguid purulent materisl.



If the patient should get a paroxysm of coughing, and
raise the sputum, then the quality of the percussion
note will be chensed. |

Later in the course of the disease, other changeé
seem to occur which change the pilcture entirely. When
the pleuggbecames thickened and the parenchyma of the
lung bvecomes more involved, more bronchlal breathing
is heard. Associated with that, there is & greater
transmiseion of whispered and spoken voice and an in-
crease in %tactile and vocel.fremitus, There 1s usually
& dullness on percussion, which varies with the gquantity
of secretion. Fibrosis of the lung and pleura causes
a narrowing of the intercostal spaces, retraction of
the chest wall, lagging motion on inspiration, and de-
viation of the trachesa.

Characteristic changes taks place\in the extremi-
ties. The hands become cold and clammy and are cysnosed.
Similar changes are seen about the ears and nose. Club-
bing of the fingers and toes, which occ@r in disturb-
ances in circulation are also manifested in this disease.
In meny instances it becomes very apperent. The term-
inal phalanges are enlarged in both diasmeters, and the
earea over the matrix of the naill is elevated,'especially
at the proximel border, giving the nail an increased

convexlty and an inward tilt to the tip like a parrot's
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There are s 1 thories advanced to account for
the clubbing of the fingere and toes in bronchiectasis.

Bamberge wno first spoke of it, attempted to explain

o

-

it on a vasis of toxic absorptions, and Loeschke 1o an
&ngiogpasm,'wLich would zlso explain the cyanceils of
the ears and nose. The tissues of different fingers,
with different degrees of clubbing have been examined
histologilcally and no changea could be seen in the
laries. Plesch explains ti

basis of increased resistance to blood flow within the
nulmonary circulation in which condition the extrem—
ities tend to suffer the most. The time of onset of
clubbing also varies. In sowme cases the sympltoms of
broncnlectasis and clubblng appesr at the same time.
In other instances, the clubbing may follow the or-

iginal symptoms by one or ten years. When clubbing

oY)

nd bronchlectatic sympltoms are seen at the same tinme
or nearly so, 1t is usuvally seen to follow a severe
attack of whooping cough.

In scome instances, particulsrly in oronchiecta-

<

patient appear azg though he were suffering from acrom—

egaly rather than from bronchiectaseis.
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thickening with formation. In some instances,

the synovial uewmbranesg are thickened and cartilages

l
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The sputum, as alluded to above, 1s very chara-

_ 1
&
cteristic. If allowed to stand 1t usually separates
into thres layers, a frothy mucus on top, pus which
contalne the Dietrich corpuscles =

5 e s 5 ERV v & 4D
gsgliva remains in the midd

gnostic significance since 1t alsc occure in tubercu-

N “;)v.
losis, pulmonary abscegs, and gampyewma with bronchial
figtula.

i Tinatic ticoueas movy o mav not pe f 1 A 1
: Tlastic tissues wmay or may not ve found. Hicro-

scoplc examination showsileukccytes in varying degrees
of dislntegration, mucous plugs, fat goblets,
acid cryetals, and bacterisa.
It 1is evident that infection is the wost impor-
tant causative factor in bronchial dilatation, and also

¢ it is intersst-

jen

[es]

in the manifestation of the disesse;

ing to find out what particular organism it is that
exerts thie profound influence. Thus far, bacteri-
ological examinations show that 1t can't be ascribed
to any Qurtlcui T organism. A mixed infection usually
ig the cese. The study of the organisms can be carried

out in any one of several different ways: (1) By the

23
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study of the eoutuz, (2) By obtaining culture speci-
£ . . 1., A PR . L -
mens from the bronchi by bronchoscepy, (3) By the

o

ological specimens. By all these wethods a mixed
infection has been found to be the rvule and some of
the organisms seen were tne influenrza bacillus, pneu-

mococcus, streptococci, staphylococcl, mlcrococcous

he diphthercids. C(thers have made

i

catarrhalls, and t
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tetrogens and ancercves. St1ill othere have gilven re-
norts of bacillus fluorescens liguifsclens and non-
liguifaciens, and slso leptrothrix.

i - T A A
nn opurulent bDroncnitis

were found practically in pure culiture in the sputunm

s e penem ey oy gy b £ feor
¢t may be anywhere from

34
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Zurich Burgical Clinic under Professor Clairmont.

5§

Following &n esophagoscopy for carcinous of the sso-

phagus pfeceding which the pherynx had been com
ly ansestnetized, the patient was glven 2 barium meal

n order to visuslize the tumor radiographicslly. Much
to the surprise of the observers, the bariur meal was
seen to pass into the trachea instead of the esophagu
and caused a paroxysm of coughing. By following up the

1deae suggested by this accident, the technique for the
ingufflation of lipiodol hes been developed. Eriefly
stated, the procedure is as follows: Following the use

1tisentic mouth wash the anterilor surfsce of the

Q
Hh
v
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o

nterior toneillar pillars 1s painted with a 10 per cent

structed to take about 3 cublc centimeters of a 3 per

cent procalne hyvdrochleride solution into his mouth. Hs

then tipe his head backwerd, vnrotrudes hies tongue so

@
L

that the procalne golution way ent the pharynx, leans

0

slightly to the side which one desires to fill, and breathes.

v

The nrocaine solution i1s used as an anesthetic to the
trachecbronchial mucosa. As the snesthesis of the an-

terior pillar is only temporery, 1t is essential sgain
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to paint the anterior pilllars with the 10 per cent

cocaine solution The »nati nt is then »nlaced behind

the fluorcscopic screen and given 10 cc. of iodized
oll and is insitructed to assume the same nosition that
he assumed while inspiring the procaine solution. The
entrance of the oil into the traches and bronchl is
observed fluorcsconically. The patient expectorates
the saliva that has collected in the mouth, following

which he aspirates another 10 cc. of iodlized oil.

1

In some cases it may be necessary to swab the an- L
terior pillars & number of times in order to abolish \%f
N\
the reflex. It ig important neot to allow more than \f
about thirty seconds %o elapse between applications of E
the cocaine and alsc to be sure that the swab is pressed. {

well into the angle at the junction of the anterior

. . ‘ AW
pillars and the tongue. The sallive which accumulates 3\
. &
should be expectcrated each time before pillars are oy

J—.

swabbed to svoid diluting the anesthetic. If the chin %

N\ *\\\\\
is elevated and the head held well back it is not alw&yu\q

necessary to anegthetize completely the piliars as

swallowing in this position is impossible even with

only a paertial anesthesglia. It frequently aids to have

the pstient opull his tongue out and hold 1it, especislly

when the oil is being given therapeuticazlly and no
. A
fluoroscopic observation is being made. e have used
: -



a 10cc. syringe to introduce the iodized oil over

the posterior part of the tongue. This will avoid

any unnecessary waste of o0il,

[

ic insufflation s radiogram

Q

[éa]

Following a diagnos
should be made to confirm the flurorscopic findings
and also as & permanent record. This should be done
immed ely since frequently the lapse of four or five
minutes is enough to cause the radicgram to be worth—
legs, egpeclslly should the patient cough.

-

The adventages of the above described technic

are several., The filling of the bronchi can easily

nG in this wmanner dila-

s’.‘;.a

be bbserved fluoroscopilcally ¢
tation will e observed which cannct be shown in the
radiogram. Because of its simplicity the method can
be used in out patient or office practice, thus less-
ening the expense and inconvenience for the patient.
It can be carried out by the internist or rcentgenol-

e

ogist, the skill of the bronchoscopist being unnece-

tu

e fact that there is no dilscom-

ey

sgsary. Because cof
fort assoclated with the procedure, patients readily
submit to repezated insufflations when necessary for
therapeutic nurposes.

Diagnosis

- a

pernaps, no other cheed condition

winich has the marked charscieristics go often encount-

V]
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ered in thile diseasge in whicnh the disgnosilis 1s so
commonly overlooxed. The importance of keeping in
mind the significeance of marked clubbing of the fin-

T

ers in association with lesione at the bace of the

C‘J

lung, especially those associated with signe of a
cavity in the ares about the angle of the scapule,
cannot be overemphasized.

Insgpite of the classical symptoms presented by
this disease, there are seversl other conditionsg
which occur in the lungs, that must be kept iﬁ mind
to arrive &t & correct diagnosis. Some of the most
outstanding, and likewise most confusing conditions
will be mentioned,

1. Tuberculosis--There ere many more cases of

ven Sanitori-

(]
H

high. It ie stated that at the White
wa during one year there were no less than £ cases
typical of tﬁe condition sent into the institution
under the bellef that they were suffering from advanced
pulmonary tuberculosis. Records from other hospitals
show that this percentage is representative and, in
many instances, 1s even exceeded. This wmistake 1es in-
excuseable when the dilatated bronchi are situated in

the lower lobes. It ie¢ true that there is coughing,
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lzrge amounts of blood strea

there sghould really be no difficulty if one 1is ever

Q

mindful of the fact thei tuberculosis rarely occurs
in the lower lobes o the lungs. The sputun should be
exzmined very freguently and the condition not pro-

nounced as case of tubercu 15 until the zscid fast

fast as the tubercle bacilll and hence, the mistake in
disgnoeis is wmade on that grounds. The streptothrix
threads are broken up into swall pieces and when stained

with Gabbetts stein, apvear Just like tubercls orgean-

2

isme. A condition of this nature came under cbserva—

[N
4]
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tilon at the Phillips Institute with extensive lonvolve-

ment of one entire lung was believed to be tuberculous

{ . . o
uﬁ e nosltive soutum report for

by

in nature fr

O

ence of tubercle bacilli. Subsequently, = soutum was

was cultured with the hopes thet & vaccine could be

o . - "
T
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The dilataftions of the bronchnl do no
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in the lower lcobes of the lungs. I the dilatations



occur within, or near the apices 1t is practically
impoesible to differentiste this from pulmonary tuber-
culosis. These cases are found mostly where the per-
gon in guestion had been exposed to inorganic dust

with great frequency. As the physical signs over the
remeinder of the lungs are indicative of very extensive
pathological changes, and as tuberculosis 1s frequently
found to ve superimposed on a pneumoconiosis, it is
very difficult, often, to determine whether pneuno-
conlosis alone 1s present or in compsny with tubercu-

losis. ZX-ray examinations of the lung oneumcconiosis

Pt

will not show tubercle bascil

X-rays are very beneficial in diagnosis of bron-
chiectasis. Out of every 25 caseg usually about 18 are
ma@e zs a positive diagnoels and the remainder are

missed entirely. The

L]
s

glither called possibilities o
cylindrical and sacculated varieties are most readily
recognized. The third type, infiltrative, is characier-
ized by a more or less stringy increase in density

along thé course of the bronchi, usually in the lower
lobes, and radiasting from the hilus to the periphery,.
This may be mistaken for a mere thickening along the
bronchial wall.

2. Abscess of the lung--Occasionally a rapid and pro-

nounced. clubblng of the fingers occurs in casges of
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Although there may be reasons for
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some confusion in diagnosis, there should
(35 2

large gquantity of mucw-ﬁuruleﬁﬁ material. This expect-
crate has a sweltisgh rather than & fetid cdor so char-
acteristic of bronchiectasis. The duration of an ab-
scess 1g not as long as thet of bronchilectasis and the
condition which brings 1t about is almost always so acute
illuess. Swmell wmultiple abscesgses are mofe difficult

h

to diagnose than a single, large abscees, The x-rays

Q
o

in this case asre of very much assistan

3, Loculated Zmpyena--This condition drawe a close

analogy to a pulmonary abscess except that 1t 1e extra-
sulmonary. Loculated empvema may ercde the meﬁimﬁery

of the lung and gein entrance into the bronchi after
which large quantities of purulent material are expelled
after coughing. Thig condition is of short duration

and follows acute illnesses.

4. GCangrene of the Lung--Thie condition is like-
wige very much on the same order as empyema and lung
abscese. There isn't much chronicity to it, and al-
though the sputum is very offensive, it shouldn't be

confused with bTDﬂCALQCuaS as the latter is very
v

t
chronic. Gengrene of the lung is thought Ly many to



be the terminal event of bronchiectasis.
Prognosis

A moderate degree of bronchiectasis may occur
as a seqguel to whooping cough, measles, influenza or
irritant gases. The large portion of these cases pro-
bably clear up without any serious residuals except a
persistent cough and lingering bronchitis. This us-
ually occurs during the winter months. If the dila-
tations occur following acute infectious diseases such
as whooping cough, permanent conditions usually re-
‘sult. In most of the cases the disease runs a very
chronic couree. Bronchiectasis is not incompatible
with life necessarily for people are known to have
lived with the condition for forty years after its on-
set. A true recovery rarely occurs in the chronic
deep seated csses. Death in indiviauvale occurs from
Cnglications of bronchiectasis and some of these are
brain abscess, gangrene of the lung, bronchopneumonisa,
and-hemmohragé. Avscess of the brain is probably the
most frequent cause of death. In some cases the health
gradually fails, and death results from amyloid‘éhanges
in the liver and kidneys, or cardiac failure. |

Complications

There are many complications which can result from

bronchiectasis, and it is readily conceivable when we
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consider the large surface, within the lungs, from
which the remainder of the body may draw the infection.
It is likewise surprising to note that in a large per-
cent of the caseg the patients show no ill effects
whatever, and there zre many cases that do not meet
with serious complications. The most intéresting of
the complications of bronchiectasis is intracranial
abscess?”fifteen instances of which occurred in 108
fatal cases of thé disease, The abscesses were cere-
bral in nine instances, cerebellar in three, both in
two, and in one case meningitis and ependymitis were
present, but no intracranisl abecess was located. The
abscess was single in nine cases, multiple in six, and
in one instance from twenty to thirty abscesses were
present throughout the brain. In addition two cases
of secondary intracranial new growths were recorded in
this series: one patient had a primary new growth at
the root of the left lung, with secondary deposits in
the pancreas and brain; the other a primary endothe~
lioma of a pulmonary alveolus compreésing the left
bronchus, with secondary growth in the brain. Apart
from these intracranial complications, the common com-
plications of bronchiectasis are inhalation or aspir-
ation bronchopneumonia, emphema, gangrene and abscess

12
of the lung, and o0ld or recent pulmonary tuberculosis.
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The most fregquent causes of death were: bronchopneu-
monia, 34 cases; exhaustion, 34 cases; exhaustion and
aephixia, 8 cases; intracranisl abscess, 15 cases.

A case of multiple abscésseggseccndary to bronch-
iectasis caused by the wedging of the lower lobe of
the right lung into a pocket formed by a Ryphoscoli-
osis has been described. The causative agents isola-
ted and cultivated from both the abscesses and theﬁsu@~
purating lung were B. fuseformis and anaserobic strep-
tococci. The author, Saelhof, believes that the most
probable route by which the infection traveled frém
the p:imary fécus was the blood stream., There is no
doubt that in any extension of infection from the bron-
chiectatic field to other parts of the body ie chiefly
by the blood stream or direct extension.

In one of B&viegwacases the accessory nasal sin-
uses became infected, reguiring operation for‘empyema
of the antra of Heghmore. The fetid pus from the pul-
monary cavities was of ten expelled im.quantity and pro-
fected suddenly with much force into the mouth and nose,
and infection of the accessory sinuses arose in this
way. In a second case clited, the complications which
chiefly deserve notice, were chronic glossitis, and a
persistent severe albuminuria from chronic nephritis,

both of which were probably of toxic origin from the
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chronic infection.

One of Bray'g‘patients presented evidences of a
localized pulmonary lesion at the base of the left
lung for a period of at least seven years. his was
attended by a productive cough and mucopurulent spu-
tum, parfly residual and negative for tubercle ba-
cilli. The woﬁan's features were somewhat cyanosed
and her fingers clubbed. These clinical manifesta-
tione suggested some condition other than tuberculo-
sis, probably bronchiectasis. This suspicion was
heightened by absence of any striking change in the
clinical manifestations of the dieasse during this
veriod, by the negative radiographic examinations,

and finally by the contrast in the clinicel picture,

became complicated by phthisgis fleorida.
From all the complications presented, both the
common and the unusual, 1t is clearly seen that they

play the onrimary role as far as the death of the

patient is concerned. There are many instances re-

ported where patients suffering from bronchiectasis
only, have withstood 1ts effects over a period of many
years often presenting no outward manifestations of
the disease. They were, however, ousted from society

and even from their homes because of the fetld odor
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assiciated with this disease.

1. Medical--Lipiodal Methods.

The treatment of bronchiectasis in the
past has been very unsatisfactory partly due to the re-
gistancevof the disease to all types of therapy and
partly due to the faét that the diagnosis of the con-
dition is often made relatively late. Chronic bron-
chitis or recurrent attacks of acute bronchitis is in a
majority of cases the result of bronchial dilatations.
While repeated introductions of ilodized oll are of
value in bronchiectasis, it must ve remembered that
this type of therapy is only a paliative one, and the
underlying lesion, the bronchial dilatation is not
affected.

The infection, however, which is present within
the bronchiectatic cavity is controlled, and as the
symptoms are the results of this infection the ﬁa%ients
become symptomatically well. Of course, a definitely
rigid, fibrotic bronchiectatic cavity cannot be trans-—
formed into 2 normal bronchus by the introduction of
oil, but the dilastation does disappear after one or
more introductions of the oil.

There are four methods of introducing lodized oil

into the bronchial tree: namely, the supraglottic, the
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subglottic and the bronchoscople. In the firet and

gsecond procedures, & curved cannula is used. In the
subglottic method, a hoilaw curved meedle is passed

through the cricothyroid membrane into the trachea,

while in the fourth, the oil is introduced through a
bronchoscope.

The following general principles should be cbser-
ved in using any of the methods:

1. The use of discoclored oil should be avoided
since it ie known that iodine in a free state has been
liberated and is toxic.

2. Warm oil is to be preferred, as it flows more
freely and lessens the tendency towérd cough.

k)

3. S8olutions for anaesthesia should be warmed.

4. Roentgenographic exposures should be made as
soon after the injections as possible and cough should
be prevented by sny unnecessary mevements of the patient.

A. lethods of Introduction of the Qil

(1) Supraglottic--In some patients the

introduction can be done without local anaestheéia, but
a2 better procedure is to swab the pharynx,soft palate
(velum) and the base of the tongue with a 10% cocaine
solution. After an interval of three minutes, 1 cc. of
a warmed 1 percent cocaine solution sghould be dropped

into the glottis with the aid of a laryngeal mirror,



gsyringe and a curved cannula. Five minutes later the

injection can be made. The patient sits facing the

operation can be made. The patient sits facing the
operator, and slightly inclined toward thevside to be
injected, and is instructed to pull the tongue forward
and breathe ﬁarmally throughout this stage of the oper-
ation. A 20 cc. syringe filled with warmed iodized

0il is firmly attached to a & in. cannula having its
distal end curved to a right angle or less. With the
aid of a laryngeal mirror,the tip of the cannula is in-
troduced behind the base of the tongue held over the
glottis, and the oil'slowly expelled from the syringe
into the larynxz. The patient is then instructed to

breath deeply when cough threatens.

(2) Transglottic—-This method 5f in-
jection is made with the tip of the cannula}paséed
through the glottis into the trachea. The pharynx,
velum and the base of the tongue are ansesthetized as
in the preceding method, but for the larynx and trachea
the quantity of 1% cocaine is increased to 1-3 cc. on
account of the deeper degree of anaesthésia required.

(3) Subglottic—-In this method, any

difficulty passing the larynx is avoided, and the oil
is deposited directly into the trachea. After anaes-

thesia of the skin end subjacent tissue, a hollow needle

40
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(curved) attached to a metal guard is pushed through
the cricothyroid membrane and into the lumen of the
trachea. The position of the needle should be verified
by attaching a syringe and aspirating, the withdrawal
of air or mucus showing the needle to be in the trachea.
From 1-2 cc. of warmed 1% cocaine solution is then
slowly injected through the needle, in order to anaes-
thetize the mucosa of the trachea and bronchi of the
desired area. The patient may cough for a short time.
After from three to five minutes the iodized oil should
be injected by means of a metal syringe firmly connected
with the needle by a piece of strong rubber tubing. The
tubing allows a certain motility of the syringe and
must be allowed to withstand the pressure nedessary to
force the oil through the needle.

The p&tienﬂé position during injection is im—-
portant as the distribution of the oil 1s determined by
gravitation and the aspirating power of the lung. If
one observes the progress of the oil on a fluoroscopic
gscreen during injection, the greater portion may be
seen to follow the most dependent bronchial trunks.

For this reason the lower lobes are most easily filled.
This is done in the sitting position. ¥When the oil is
desired to go into the right or left direction during

the injection, the patient is inclined in that direction.



Wnhen the upper lobes are being injected the patient
should be in a lying position. The supraglottic method
can still be employed. The transglottic, subglottic,
and bronchoscopic methods, however, may be employed.
The patient is put on an inclined table, lying on the
affected side, head downward. After the injection of
the o0il, the table is lowered at the head end and the
0il passed down into the bronchi.

The amount of o0il used to completely visualize
the bronchial tree varies. At least 10 to 20 cc. are
used, and when the dilatztions are great enough, 20 to
40 cc. are accepted by the bronchi without difficulty.
When more than 20 cc. aré to be used, the transglottic,

subglottic or bronchoscopic methods are preferable to

use .

@

In using these methods, it éhould always be ex-
plained to the patient what is being done, its purposes
and so forth, so that the operation may be assured of
complete cooperation and saving of time. The patient
should have been given a complete physical and roent-
genological examination before oil injection is done.
This also applies to the time immediately following the
oil injection sipce the difference in the findings will
lend to considerable valusble information. The connec-

tion between lipiodol and radiography as been referred




to befere and will not be discussed here,

The exact method of lipiocdol action is not de-
finitely known at present, howeﬁer, it may be based
on the fact that free iodine is liberated withiﬁ the
bronchiectatic cavities in sufficient quantities to
exert a bactericidal effect. It prevents the growths
and multiplication of bacteria and alleviates the for-
mation of mucopurulent material in the damaged bronchi.
lone of the methods referred to are intended to bring
cn & permanent cure, but serve only to make the patient
symptomatically relieved. There are always opportun—
itieé for re-infection when the iodine has become 1li-
berated by the body, and if proper care and hygiene
are not employed, the same difficulty will ultimately

Irecur.

(4) Bronchoscopy»~ﬂr@ﬁchosooyy will
not cure this disease, but if the patient is willing
to be bronchoscoped at regular intervals, there is
no question but what his condition will be improved,
in that the septic conditions will largely subside
and the amount of sputum raised will be diminished.
It seems that the greatest benefit from bronchoscopy
is obtained from aspiration of the pus from the bron-
chial tree, by the dilatation of any stricture or

strictures of the bronchus and by the removal of any




granulation tissue that is tending to obstruct the
bronchus. Some do not belileve that irrigation of the
bronchi or the injection of medicated with oile is

of any value, although reports have been made of symp—
tomatic cure. The early cases of bronchiectesis which
are caused by the lodgement of a foreign body in a
bronchus and which are promptly cured by its removal
are not to be included in this discussion.

16
(5) Pogstural Drainage-—A most impor-

tant adjunct to the treatment of bronchiectasis is

the postural method. - This is probably the oldest
method used since its mechenice are based entirely

upon the effects of gravity upon the muco-purulent
material within the bronchi. In this method of treat-
ment, the patient should be encouraged to make system—
atic efforts at stated intervels to emnty the cavities
in order to prevent stagnation of the secretions, with
resulting toxic abscrption. 8Such posture should be
assuned as is %oum@ in the individual case to give best
results. The patient may hang the head over the edge
of & bed or bend over the back of & chair with the head
as low as possible, or.he may simply lie on one side

or the other with the head lower. The bronchi are

simply relieved of the secretions, and if nothing else

is done, the bacteris will continue to go on growing
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within them and more secretions will asccumulate.

Burrell in 1838 described a simple treatment,
consisting of draining the cavitiés by posture, and
the aduinistration of crecsote by the mouth or by in-
halation, and claime that it is often sufficient to
cure even bad cases of bronchiectasis, esgpecially in
children, and early cases. Aspliration, lavage and
artificial pneumothorax have proved succegsful in
gkilled hends. Anything pertaining to surgicel methods
will be discussed later.

Schafer tried Quincke's method on eleven of his
cases suffering mainly from bronchiectasis, with very
good results. The patient remains, after the usual
expectoration in the morning, for two hours in & hori-
zontal position and, when accustomed to it, the foot
end of the ved is rsised for about 30 cm. This wmethod
ig good only in localized disease of the lower lobes.

| iledical treatment may be dismissed by saying
that it will never cure this condition completely and
permanently, although if the patient can devote his
time to taking care of hils health, spending his win-
ters in a warm dry climate, and using postural drain-
age or some other of the methods described, it may be
that he will live a long and fairly comfortable 1life.

' 17,18
2. Surgical--Surgical treatment of this disease
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has probably been legs successful than the medical treat-
ment. This can be attributed to any one of seversal
factors. The pathological anatomy of bronchiectasis is
very peculiar and the diagnosis of the condition is
usually made late. This has been more true vefore con-
trast media radiography was introduced into the diag-
noatic wethods. It has often teen impossible to differ-
entiate between unilateral and bilatersl iﬁvolvement.
The kind of pathology existing is always hard to dis-
cern. All these conditions tended to delay surgical
nrocedures until it was too late. Later operation in

the presgence of inflammatory thickening, secondary

ct

suppurative foci in the lung parenchyma, often on pa—-

tients with vital organs weskened by prolonged toxic

sbsorption, resulted usually in only partial relief of

symptoms from the more conservative operative proce-

£

dures, and in a relatively high mortality from radical

1

uch condltions prompted surgeons

2

surgical measures.
to hesitate and the patients were difficult to convince

gical trestment

o

having it déne. The principlee of sur
are dralnage, pulmonary compression and pulmonary extir-
pation.

A. Drainage--This procedure is effective
only in drainage of a single bronchiectatic cavity or

a closely circumscribed group of such cavities. These
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are often misteken for pulmonary abscess and trested

)

g such; such a mistake, however, is justifiable. The
cough and sputum cease alwoet instantly and the con-
dition clears up.

The indication for a drainsge operation is the .
presence of a circumscribed group of dilatations deter-
mined by the contrast medils roentgenogram, or acute
secondary abscess or gangrene. The technigue for this
procedure is merely a simple incision the same as is
done for the drainage of a pulmonary abscese, (ne
ghould make certain that the pleurae are adherent and

f they aren't the periphery of the lung may be sutured

o

ot

o the parietal pleura, through a wide window, before
establlishing drainage. The latter is usually done when
conditions take place acutely with severﬁéonstitutional
symptons threaténing life and drainage is urgent. In-
fection of the remainder of the pleura is certain to take
place if proper precautions aren't undertaken and the
gravity of an empyema in such a condition is very great.
Bhould any of these bronchiectatic cavities spon-
taneously perforate the visceral pleura and drain into
the pleural cavity, then, out of necessity, immediate
drainage must be instituted. The opening should not be
closed since the drainage will continue ae long as there

ig an infection present.




when such & condition as the above mentioned
occurs, there is an intense destruction of the lung

parenchyma and exposure of the bronchi. The outer

wall 1e¢ formed by the parietal pleura which holds the
drainage within a pocket formed 1n this way. The ex-

nosed bronchi become extremely dilated. The procedure
to undertake with such an accident, is extensive thor-
acotomy for drainage. The bronchi will eventually close
and can be hastened %to do so by frequent cauterization.
The scar tissue then obliterateg them.

During these operations, the larger veins of the
lung afe held open by scar tissue and form an open

passage way for pulmonary emboli. Thie is best avoided

by the use of a hot cautery and burning them. Th

dangers of cerebral emboliem are lessened by having the
patienﬁ lie with hie head down. | |

A very difficult situation to handle ig the diffuse
type of bronchiectasis since it cannct be drained by a
single incision. This procedure has besn followed by a
high percent of mortality. This 1s overcome by making
multiple incisions intc the lung with & cautery at
different stages. This drains all the cavities. The
greatest drawback to thie operation is the inability 5o
reach certain of the cavities particularly those lying

close to the hilus or the pericardium.
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B. Pulmonary Compression--The object of

pulmonary compression is to accomplish three purposes,
First of 81l the mechanical tension which itends to
dilate the bronchl which are weakened by disease is
counteracted. Second, the secretions within thenm is
lessgened and third, the scar tissue which later follows,
ghrinks and obliterates these dilated bronchi in a
course of time.

The relesse of this tension on the weakened bron-
chi will check further progress of the disease., ITf
this method were recognized early, and attempts under-
taken to check it, there are no doubte theat the disease
would never produce the morbidity that it does.

Extrabronchial inflammetion determines the degree
of compression of the lung which one will get. There
is still another factor which determines the degree of
pulmonary compression and that is secondary sclerosis
of the lung parenchyma.' Contrast media radiography
should be employed before and after the undertaking to
determine the degree of coupression attained.

The maximum degree of compression of the bronchi
regults from fibrosie that geems to be due to venous
and lymphatic stosis. The diseased bronchial walle in
favorable cases are often more than compressed; they

actually disappear.



o0

*%

C. Aritificial Pneumothoraz--Pneumothorax in

treatmént of bronchiectasis is the same as that under-
taken in the treatment of unilateral cases of pulmonary
tuberculosis. The same precaution must be kept in mind,
that is, to be positive that the condition isn't bilat-
eral, and that the two pleurse are not a nerent. In
some instances the parenchyma of the lung nmay be in-~
volved and under those conditions hesitation to preform
a pneumothorax ls to be exercised. |

Many casges have been reported with inprovement,

and others symptomatically cured. These cases eumbrace

A3

o

nany which were less then a year's duration and others
more than that. Pneumothorsx collaps will probably

find a definite field of usefulness in early cases,

ot

particularly in children.

21
D. Phrenic Neurectomy——Extirpation of the

phrenlc nerve on the affected aide causes a paralysis

of the diephragm and relaxation. With this event, there
ig a consequent diminution of the pleurae cavity es—
timated to be about 15-30% of its original volume. A
grester aegree of compression of the lung also results
from the relaxation of the diaphragm particularly dur-

ing the explratory phase of coughing. It ig less dif-

i

)

ficult for the patient to cough and more sputum is

clezned out of %the cevities.

i o e S A i
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The degree of improvement as measured by the de-
crease in cough and sputum depends on the site of in-
volvement and on the height to which the dome of com-
pression of the lung. When the dilatations are peri-

pheral and more recent, the prognosis immediately be-

comes better. When, on the other hand, the dilatastions

are more medial and larger, they are, of course, less
affected by the attempt 2t compression. Various men
this fileld have reported different results as well as
opinions, however the tendency in general seemg to be
in favor of thie operative procedure. Most of the
patients ﬁave vecome symptomaticaelly cured anywhere
from fhree months to three vyears or more.

It hes not been uy inteniion to go into the dis-
cussion of the different onerative techniques bécause
they are too extensive. Bo, suffice 1t for me 1o =ay
that phrenic neurectemy is so simple and safe an oper-
ation, and the probabllity of improvement is so con-
siderable that it should be done in all early unilat-
eral cases. Even though 1t isn't so effective with
centrally located lesicns, it will lessen mechanical
irritation and contrel the further progress of the

disease.

E. Graded Extrs Pleural Thoracoplosty~-Ex-—

.

trapleural thoracoplosty involves the collapse of the

in
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lung by extensive rib resection. It is not an id

]

2l

|

e3e

operation as 1t does not remove the disease, but in
properly selected cases 1t producees lmprovement approx-
imating a cure of all methods of compression, it seems

to be the most generally applicable. It produq@s a de-
gree of collepse alwmost like that produced by artificial

= .

nneunothorex, and is not interfered with by the pres-

4y

ence Qﬁ adhesione. Even though this operation is an
extensive one, shock isg avoided by doing the operation
in sevsral stages. If the operation, when complete,
doesn't produce sufficient collapse, & way ig prepared
to do & lobectony or cautery extirpation.

The type of bronchiectasis which seems to be the
most responsive to this method of trestment is the early
unilateral peri@herallcyliaﬁrical type. Usually this
methoed of treatment is employed when nhrenic neurec—

]

tomy has failed to produce sufficient collapse of the

lung. The type thet isg 1

@

ast affected by this operation
is the posterior saccular type lying close to the media—
gstinum. This operation tends to release the intense

.

negative pressure within the pleural cavity which is

so instrumental in production of the dilatations znd
this prevents their formation. The nodular type of

berculous fibrosis

ct
[

bronchiectasis assoclated with &

presents & double indication in that thorascoplasty ie
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indicated for the filbrous type of tuberculecsis.

A considerable proportion of such cases of long
stending have developed so much sclerosis secondary to
the retraction that the degree of pulmonary collapse
attainable will not materially influence the symptoms.
Patients who show marked symptoms of toxicily, high
leucocyte count, teuperature, or multiple abscess form-
ation are considered bad surgical risks to benefit
from a thoracoplasty operation.

The thoracoplasty may be performed by a typical
vertebral resection of the upper eleven ribs after

the method of Sauerbruch, or Griedrich, or by a re-

-section of the whole length of the lower ribs. The

objection here is that the whole lung is collapsed
when only the lower one isg effected. 1If only the low-
er ribe are resected, then there isn't sufficilent
collapse of the lower lobe.

The apex of the luﬁg may e held expanded by re-

~

secting ribs from the fourth down to, and including
the eleventh; this means the emtire length of the ribs.
The remaining upper ribs maintain the apex expanded
and also a portion of the middle lobe.

" 1,18
F. Extirpation of the Diseased Lung--Consider-

ing the pathological anatomy found in bronchiectasis, it

would seem that this phase of treatment would be made
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the one of choice, but the mortality is high and not
all who survive the operation are entirely cured. The
mortality rates from different men have Dbeen reported
to range anywhere from 26 to 81 per cent which is re-
latively high to werrant the risk of the operation.
Some of the causes for this high rate of mortality are
secondary hemorrhage, tension pnewnothorax from leak-
zge &t the bronchial stump, secondary infection of the
pleura, abscess formation and a severe empyema. From
the figures presented, and the conditions necessary to
avoid, 1t would seem that until the technidque of pri-
mary lobectomy can be so perfected as'to reduce this
high operative mortality and bring about healing of
“the bronchiai tree, and fistula in the majority of the
cases, 1t will be largely abandoned for safer, even
though from the standpoint of the pathology, less ra-
tional procedures.

. i8
G. Lobectouny after Extrapleural Thoracoplasty

1

It has been demonstrated that eitrapleural thoracoplasty
ig a relatively safe operation resulting in improvement
approximating a symptomatic cure in a large proporticn
of the ceses. In those instaﬁces when relief is not
affected, the way is paved for the performance of a

k!

nhe pleural

W

lovectomy. After thoraconlasty operation %

cavity is obliterated lessening the chances for an
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empyema. The disturbance to respiration and circulation
incident to a primary lobectomy is obviated. Ample
exposure may easily be secured by a wide incision with-
out any marked symptoms of pneumothorax. Sauerbach
states that the marked shrinkage of the lung and hilus
is very favorable for lobectomy, and didn't observe

any tendency for the stump to retract into the hilus,
This procedure as well as the others mentioned before
carries a rélaﬁively high death rate from post oper-
ative accidents. Those that are relieved do not suffer
anywhere from 1 to & years following the operation and
the amount of sputum coughed up is diminished_frbm 500
to less than 100 cc. The chief complaints of the patient
upon return is the beginning of a chronic cough and in-
crease of sputuu. Many of those people so treated have
done & or 7 years of hard menual labvor., It is true

that all these methods have a high mortality rate, but
it likewise must be understood that bronchiectasis is

a8 very resistant disease and working within the thoracic
cage 1s no simple matter.

H. Compression by Upward Displacement of the

Diseased Lung--Garre has mobilized the lung after an

extensive rib resection for exposure, and sutured its

edge to the chest wall at a level above the dome of the

&

diaphragm, packing gauze into the space below. This
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oreocedure resulte in marked lmprovement. Later, the
diseased love 1s resected.

I. GCsutery Extirpation of the Diseased Lobe

Resection of ribs for exposure, and cautery destruction
of the diseased 1lobe has been practiced by many men.
There 1is, however, great danger of hemorrhage and em—
bolism., This is attended by quite a high death-rate
but those who recover fromﬁthe operation seem to be
possessed with & fairly definite cure.

22
Whittmore reports that he has szccomplished z cure

o

y displecing the diseased lobe through the chest wall

nd

e}

w

suturing it, allowing the projecting portion to
slough away spontaneously. This was done upon several
patients most of whom recovered., Most of those that

didn't recover, died of pneumonia.

56
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Conclusions

1. Bronchiectasis 1s now known to be nmore pre-
valent than was formerly supposed.

2. Acute inféctuous'diseases occuring in early
childhood, and éther varied etiological factors are
known to be very important, and the disease is at
first characterized by frequent recurrent attacks of -
bronchitis.

3. Bronchlectasis 1s not incompatable with life,
under proper treatment.

4. VWhen dlagnosed early, the disease is amend-
able to treatment if the latter is properly adminis-
tered.

5. There is no permanent cure for the disease,
but patients are usually symptomatically relieved.

8. Medicel treatment is inadeqguate in that the
pathology is usually too far slong bvefore a correct
diagnosis is made.

7. Surgical treatment 1s too dangerous to be
properly carried out as regards the removal of the
pathological portions of the lung.

8, With the event and introduction of contrast
media bronchoscopy and radiography, we may look for-
ward to an early recognition of the disease, and be

avle to institute early treatment and arrest its pro-
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gress.

1,

A permanent cure will probably be arrived at

in the near future.

o8
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