b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIF DigitalCommons@UNMC
MD Theses Special Collections
5-1-1933

Bronchiectasis : its medical and surgical treatment

Norman C. Shoemaker
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

Recommended Citation

Shoemaker, Norman C., "Bronchiectasis : its medical and surgical treatment" (1933). MD Theses. 292.
https://digitalcommons.unmc.edu/mdtheses/292

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F292&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/292?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F292&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

AT

1
o
5
e
1t
=
IS
ju s
o]
=
[4p]
-
&
( b
f
€]

Norman C. Shoemaker, B.Sc.

University of Nebraska

College of Medicine




i,

o,

b

L

L

3

£

)




8.

Table of Contents

Definition ~-=-wm=m ————————— ——————— -Page
Preface e e o e - e - o e e
B1i0logy s e -
Complications

and Consequences ---—-- e e e e e
Prognosis  emmmemmem—eeees ——————— ——
Diagnosis  —meemmmeccem e —————
Treatment  ~-we----- e et E e e ——

Prophylactic =e-wemmcnane- - o e -

Medical or

Hon=operative —memmecemm e -

Surgical or

Operative ———————————— o e e
Conclusion wmmeem o e e

24

40

23




T,

PACE ONE

DEFINITION

The term BrRONCHIECTASIS or BRONCHEIECTASIA merely
means a dilated bronchus or dilated bronchi. It may affect the
tube uniformly forming the c¢ylindric type, or it may occur in
irregular pockets (42 ).

Another authprity states that bronchiectasis
consists of dilatation of the bronchial tubes Witﬁ inflamma-
tory changes in the mucous membrane and thickening or thinning
of the bronehial walls (93}, These dilatstions may be single

or multiple, loeal or gemeral {30).
Pod 3
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In most cases of bronchiectasis which come for
treatmen®t, the sympltoms are gensrally guite char&éteristic and
élassical. Most of these patients come late in the progress of
the disease not only due ito fauliy diagnosis, perhaps on the
part of their attending physician, but also to procrastination
on the part of the patient, Teeling that the condition will

"eclear up™ as it may have done on previous occasicns, Doctors
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frequently diagnose this condlition as a chronic bronchitis.
Bronchiectasis is fregquently the result of, or sequel to, a
chronic bronchitis (62 ), (96 ).

Besides the amanatomiecal classification, bron-

chiectesis is either irfected or non-infected, wet or dry,

with symptoms or without, respectively. Whether conrenital

[

or acquired,bronchial dilatation is in itselfl harmless. 1t
is only whern the sacs sre, or become infected, that they
cause symptoms. Uninfected clinicael cases are clinieally
silent, however, they are potentisal soﬁrces of trouble.43 }.
Hence it is well to bear in mind that all stelectatic cavi-
ties or dilatations that result from them, are pvotentially in-
fected, and may at a future date become the wet, infected or
symptomatic, grave type with its vossible serious lsie se-~
quellse 115},

- Sines it is the wet, infected, symptomatic
type that causes the "present illness” to the patient, that
type alone will be considered in this paper. The rules to
he followed under "FROPHYLACTIC TREATMENT" should be heeded
in this other type, however, as prophylaxis is foday's best
"eure” in medicine. Treatment should confine itself, in

these letter cases, to eradicating foci which might serve to

infeet them (43,
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Bronchiectasis is caused by & multiplicity of

things, the most prominent being the following:
2), {96 ) observed that bron-

Hasse and Rokitensky (g

chiectasis freguently followed upon chronic infective lesions

relatively shorter time;

&
L=

such as bronchitis and tuberculosis; that when it followed upon

the former, the lesion developed in
that lste changes were always deep-seated, pareuchymal, and
i was

that bronchiectasis which resulted from chronice bronchitis
Tngel (44 } didn't copcur with this

P
of the ecylindrical form.
Vieinberg (11P prefers ito call this type a bron-

latter remark.
chitis, only & brouchiectasis in the sirict sense of the defi-
niticn., It is an early stege in the disease, and is more amen-
vle to medical treatment. McCrame and Tunk (80} have revorted
cases of apical bronchiectasis asscciated with tuberculosis.

£

In the opinion of Fokitensky (95 ) bronchi near the surface and

dilated. He also re-

i

borders of the lung snd those in contact with areas of emphy-

sema are the ones most likely to become
marks that whatever may be ithe form under which bronchisl dila-

tations arpesr, bronchitis must be regarded zs the primary

cause.
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An explanation of chronic bronchiectasis which follows
acute respiratory disease in children, especially bronchopneu~
monia, is that the essential rprocess is one of destruction of
tissue, and not dilatation. 7The initial change which underlies
the whole process occurs during the zcute phase of the disesse,
and takes the form cof a severe acute interstitiel inflammation
of the bronchial walls, going on tc recrosis and suppuration.
This causes the formation of & caviiy by loss of tissue from
the bronchus walls, and excavatation of & certain amount of
edjacent clveolaer subsitence in most instances. The cavity may
be cylindrical or saccular in shape according to the extension
of the excavatation, and whether it affects the whole circum-
ference of the bronchus egually, or is more extensive at one
side. ©Subseguently the cavity is lined by granulstion tissue,

becominge fibrous, and finslly may be covered by bronchial epi-~

thelium of a modified tvpe. Thus a new wall is constituted

round & bronchisl lumen which has beexn enlarged to 2 grester
or less degree according to the extent of the initisl destruc-
tive process. Accumulated secretions may tend to further é&i-
late these cavities (g1).

Tuberculosis is the common cause of pulmonsry fibrosis
in the adult, but in children most cases of pulmonary fibrosis

are subseguent to the bronchopneumonia of measles, gripre, and

AT B
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pértussis { ¢)MaYehdind{96 | says that the bronchopneumonis of
influenza, measles, pertussis, and typhoid fever rredisposes

to bronchiectasis. v%offman {gg) doesn't agree with this state-
ment in that he feels that a specisl malignancy in these dis-
eases is necessary to bring about such consequences. Ve ( 9)
are inclined to agree with Hoffmen. According tc lLederer (72)
the etiological factor in bronchiectasis is not measles or
pertussis, but the associated bronchitis or pneumonia. The
condition may develop during the course of years, and can be
followed by reinfection, by disease of the tracheo-bronchial

glands, snd by pulmonary induration. %einberg (118 believes

-
o

the condition is caused by mucous plugs which cause obstruce
tion, atelectasis, and eventually bronchiectasis.

Many fibrotic lungs are due to aspirsted foreiemn
bodies, and are asscciated with bronchiectasis. Quite & num-
ber of years ago Hamilton ( 58 made the Tollowing pregnant
remark, "a fertile source of bronchilectesis in children is
pulmonary collapse.” (Atelectasis). It is only now thet full
¢ognizance of this rsmark is being taken. Fost-operative mas-
sive atelectssis and patchy atelectssis play & nart in the p»ro-

duction of some cases of bronchiectasis (9 ).

.
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Congenital bronchiectasis i1s met with in two main
forms. These are the so-called universal and lelangieciatic
bronchiectases. They often fail to produce symptoms slihough
cavities the size of a hen's egs may be present in the lungs
of infants a.few months old.

In the telsngiectatic form, the lung or part of it
is found to be converted into & mess of cysts lined with high
epithelium. They meyv be quite empty and so suggest a pneumo-
thorax pocket.? Such c¢yst~like dilatations mey runture and
are then not infrecuently the cause of sponianecus pneuno-

thorax. The cysts may fail to communicate with bronechi. This

o]
>
ot
s
o
2

type may be compared to a congenital k¥idney &nd the
process considered to he ths result of hvdronie dilstation of

e main bronchus and its branches.

Universsal bronchiectasis is o generalized Torm which

ig said to alfect an entire bronchus by viritue of edenmatious

4
degeneration. Vhen cystic degeneration is pressnt, it uvsuslly
is ass Oci ted with bronchial stenosis, which is due to either

a btrus siricture or 1to the counsecuencss of retained sscretfion
snd edema of the mucous membrene. { 9}
iceording to Heuter (67 ) many of the zo-called cases

of congenital bronchieetasis

e to develcrmental snomalies
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in the bronchial tubes. Brauer and Eiesefzo,lﬁahave repeatedly
expressed the thought that the sum total‘of all snomalies which
are met with in the bronchial tree play én insicrnificant role
in the efiolOQy of bronchiectasis.
- F:ﬁhw&ld (50 ) reported an instance of intercostal
lung hernia which was associated with fetal bronchiectasis.
Intrauterine conditions such as premature separation
of the placentsa, compréssion of the umbilical cord, incressed
intracranial preésure, also_éhanges in the mother's circulation
which affect the carbon dioxide of the mother's blood, or a
drop in blood-pressure, or an internal hemorrhsage, may all
affect the placental circulation. This causes the atelectatic
type of bronchiectasis which is to be considered as that
widening of the bronchi which oceurs in parts of the lungs
which heve remained collapsed throughout lifé. (9}
The thoracic cage may be quite normal in all forms
of bronehiectasis; However, softening of the ribs, weakness,
of the muscular elements, retention of secretion, in other
words, weakening of respiratory efforts, may in some cases
lead to bronchiectasis, The rachitic thorax perhaps pre-
disposes to bronchiectasis in that when sucﬁ children con~
tract pneumonis,atelactatic areas are more‘likelyvto exist

and become bronchiectatic. { 9}.
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A solitary or multiple chronie lung sbscess may be
associated with bronchiectssis. UWhen the former is treated
eatiy, then the bronchiectasis usually becomes healed. If ihe
abscess does not heal, or if it is neglected for ﬁan& months,
then the zssociated bronchiectasis may become very obstinate ( 9),

With the exception of enlarced medisstinal clands,
intrathoracic swellings”are seldom responsible for bronechial
dilatations in children.

A broncho~vlural fistula which persists for an appre-
ciable length of time may result in the production of bronchial
dilatations in the mdjacent lung tissue ( 9).

The cliniecsl picture of pneumcconiosis may bé that of
bronchiectesis. Norris end landis (88) =re of the opinien
that the prolonged exposure tc inorganic¢ dust as anthracosis,
chalicosis, and silicosis in nminsrs and potters, is one-of the
most freguent csuses of bronchiectasis.

In his latest work Smith (107) concluded the following:

"The essential lesion in primary bronchiectasis is a foeal ne-

crosis of the elestig tissue in the bronchial wall due to in-
feetion with the fusespiroclhetal group of anerobic orgzanisms.
This group comprises 7. macrodentium, T. microdentiﬁm, 3. vin-
centl, 3. Buccalls, fusiform bacilli, vibrios and coceil, the
seme organisms that are found in pyorrhea alveolaris,vVincent's

angina, pulmonery abscess, and rulmonary rangrene. omith ob-

served these micro-orzanisms in the sputunm of 49 of 60 pstients
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proved to have bronehiectasis by the lipiodol test. 4nd cer-
tain it is,thet some patients with bronchiectasis whose spu-
tum . contained spirochetes and fusiform bacilli;fesponded re-
markably following the use of neo-selversan. The smount of
odor rather than the amount of secretion was reduced.

Funsus disease of the lung is occasionally associ-~
ated with bronchiectasis, Pulmonary sporotrichosis has been
reported by Forbus | 49)  singer {102, and others. Singer
and Ballon (106}, have referred to streptothrix and bronchi-
ectasis, Blastomycosis and éctinamyccsis are oceesionally
responsible for dilatation of the bronchi.

Mediastinal pleurisy is freguently associated with
bronchiectasis>ané is undoubtedly due to rrimarv atelectasis
in some instances. Any gvidence of mediastinal thickening,

particularly ir a child, is very sucgestive of paravertebral

one to exclude its presence in such cases. Mediastinal pleur~
isy usuvally results from paravertebral bronchiectasis ( 9).

In the lungs of dogs and men atfected by "gas wvarfare”
the chiel etiological factor in the formation was ithe chronic
infection with weakening of the bronchial wall aided by ob-
struction resulting from the organizing bronchiolitis caused
by the irr;tant gasses { 9). FHoffman ( 69) stated that the
bronchi also lose some of their resistance as & result of ca-

tarrh.
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Stenosis of b“OPChl is usually caused by compression
from tumor without the bronchi, growth irn the wall, as in sy-
phillis, or with benign or malignant tumors---with the associ-

P

ated cough, forced inspirations, ard infection. =
stones with sitricture may be o cause.
The factors &t pley in bronchiectasis in the adult

=3

e (I) Intrabrorchial (a) foreier bodies and mucous nlugs

&
H3

=l

vhich czuse bronchial stenosis (b)) bronchisl stones with
stricture (c} bronchial tumors, beni-n or malignant, with
cough, forced inspiration,and infection.

(I1) Bronchial =nd mucous membrane chenges as in (&) atrorhy,
proliferation, meteplasia, or ulcer formation with heslihg

by scar (b) bronechitis and catarrk (c¢) loczs of elastic tissue
(d) changes in muscle ond cartilage e hypersecretion due to

over stimulation of glands, or loss of contractability and

sensibility (f£) strictures (syphilis) (g) vasculer cheanges
Pound in fusospirochetal disesse.,

{II1) Peribronchial {a) diseased and enlarsed gleonds (b)) ad-

3]

ions (mediastinal)} (c¢) tunors =nd enlarged intrathoracic
orzans (aneurysms).

(IV) Pulmonary {(a) pmeumonia (broncho, lobar, interstitial)
(b) pulmeonary fibrosis (¢} tuberculosis, abscess of lung, tu-

uns-us disease and SHOTo-

N

mor, anthraccsis, potter's lung (d)

trichosis {e) emphysenms.
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(V) Tleural (=) bronchopleural Tistula {b) adhesions (c¢) effu-
sions.

(VI) Eeferabls to thoracic cage (2) rickets--predisposition to

reépiratory disease (b} weakening of thoracic form. (9 )

COMPLICATIONS AND CONSEQUENCES

Thaet bronchiectasis is a frequent consequence

of tumor of the lung is well kﬁown. But few instances of tu-
mor formation in a bronchiectatic dilatation have, however,
been recorded. Siegmund ( 151 has described three instances,
and in two of these cases bronchisctasis was undoubitedly pri-
mary.

4sssociated changes in the lung are extensive
fibrosis, and in extreme cases cirrhosis of lung, emphysema,
gangrene of the lung as from gangrenous dilated bronchus, and
septic bronchopneumonia due:to inhalation of septic méterial
which may produce death (83 ).

Changes in the other organs are diletation of
the right heart due to obstructed circulation in the lunes,

if extensive fibrold changes or emphysema are present. In the

surgical treatment of bronchiectasis, Hedbloom (5 ) helieves
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the post-operative mortality is due to myocarditis and ne-~
phritis, from chronic toxic absorption, and hvpertrovrhy and
dilatation of the right heart, from incrsased pulmonary ve-
nous pressure. Injury to these vital organs is probably al-
ways greater than clinical manifestations would indicate.
imyloid changes in the liver and kidneys are seen at autopsy.
Abscess of the brain is a not infrequent cause of'death (83,
The sssociation of brain asbszess gnd pulmonary disease has
long been known, but it is still difficult to explain the
mechanism responsible for it, That the infection occurs in
the respiratory traet &nd brain simultsneously is of course
possible, but what is more likely, is that the bresin abscess
is & metastasis'from the pulmonic condition (9 ).

Bronchiectasis may be complicated by an empyema
which is gsually an encvsted one. Most patien%s zre first ob-
served when the lesion is chronic. Wwhen the empyemsa is asso-
ciated with mild bronchiecﬁasis,thgn drainace of the former
may affect & symptomatic cure. THe first procedure should
always be the Ireatment of empyema,but in not a Tew instances,
it is desirsble to treat the bronchieciasis as well.

The changes in the extremities 1t¢ %e noted are
(&) clubbing of fingers and toes due to increase in soft tis-
sue about terminal phalanges (b) an increasse in the size of
bones of the forearm and leg due to proliferation'of the

osseous tissue ,seen in the more severe cases {¢) hony exos-
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toses which may Torm esbout the joints (d) effusion into a
joint (e) joint pains associated with the same process due
to congestion énd toxemia, This type of arthritis is called
hypertrophic pulmonary osteo-arthropathy.

The consequences and results of easch individ-
ual method of‘treatnent ﬁill be discussed when those methods

are considered under the Treatment of bronchiectasis.

PROCNOSIS

The prognosis in every case of bronchiectasis
must be guarded. The disease is chronic yet not incompatible
with long life. (83),(13). If the bronchiectasis be a sequel
1o measles, pertussis, influenza, or expoéure to irritant
gases, the patient may be subjected to bronchitis during the
winter months. Death is ﬁsually due to (&) failing compensa-
tion (b) "internal drainage” (25 ) (c) bronchopneumonia'(d)
cerebral abscess (e) generslized sepsis (f) amvloid changes
in the liver and kidneys with gastro-intestinal symptouns (&)
or as the result of operative procedures (13), B3 ). Any-
loid disease is a serious late complication occurring yeérs
after the onset of bronchiectasis. It is related to the

bronchiectasis only because of long continued suppuration:
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eand in this respect is no different froﬁ the amyloidldisease
which is known to foliow chronic suppuration in other organs.,
fmong other things, the preseunce of much albumen in the urine,
end a pelpsble liver, are suggestive. Anemia and cachexia are
marked in generalized amyloidosis. This condition should be
ﬁiagnosed before treatiment is institutéd as it usually is a
contraindication to the performance of any racdical operation.
The progrosis should always be guerded when amyloid éisease
‘is evident (13.

Findlay and Craham, S. { 46) in 1931 concluded
that in childhocd the prognosis of bronchiectasis is grave, as
the condition sieadily gets worse and leads 1o fatal termina~
tion., The age of the onset of the bronchiectasis would seem
to influence the course of events. The recovery is more pro-
bable in the exesmples which develop during later childhood.

In the case of the child end of the adult with
untreated or inadéquately treated bronchiectasis which has
been demonstrated by lipiodol, and which is sssociated with

definite signs snd symptoms, up to the nresent time it
doesn't seem thst the Dbronchiectasis disappears very often.
‘ore importunt, hBowever, is the fact that at the present time
we have no rizht to state that the lesion need progress in
every case, as sacular dilatations of the congenital variety

are frequently first observed in adult or micddle=cged indi-




viduals which implies that bronchial dilatations nmay be pre-
sent for many years without attracting attention cliniecelly.

It is alsoc a faet that we freguently observe advanced bronchi-

ectosis of the acquired type in young chiléren (13). This
disproportion between the signs and symptoms and the'dilata-
tions in SGme.cases may be striking. Bronchiectasis may de-
velop very rapidly. Ve ha}e seen it develop in lessg than
three months in an infant who had asvirsted & peafut.. In
children with cystic disease of the lung, there is often an
associated condition of bronchiectasis entirely apart from

the cysts. +“hen the cysts are large, then the bronchiect-
N
asls present is usually of the acquired type. The outcome
in such;cases is freguenily unfavorable evsn though the cysts
fgil to become ruptured or infected, for the bronchiectasis
in such cases 1s usually associated with considerable pul-
monary fibrosis, with chronic pneumonia, and abscess forma-
tion. On the other hand, the cutcome of congenital sacculer
bronchiectasis culled by somse aﬁthors, ¢ystic bronchiectacsis,
seems not nearly so unfavorsble althoush we still reqguire
more information about such cases.(19),
{j} Some cases of foreign bedy bronchiectasis in

children may have a favorable outcome if the foreign body is

—— removed eerly; but if it has been allowed to remain until

irrepzrable damage has been done to the lung, then the out-

PN
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come, even after the withdrawal of the foreign body, may be
most unfavorable.

Perhaps the most unfavorable type of bronchi-
ectasis in a child is that which is clearly‘manifested by the
displacement of mediéstinal contents to the affected side.
Those types of bronchiectasis in children which are associated
with much fibrosis, and with progressive displacement.of the’
mediastinal‘contents to the affected side, umsually end fat-
ally within a few years. They are frequently due to a foreign
hody.

Ye (13) do not wish to imply that it is always
possible to sepsrate out the verious types of bronchiectasis
in the manner indicated above. It would likewise be nnwise %o
conclude that the outcome suggested is alwsys the same in any
given type of case.

Thet hes been seid about bhronchiectasis in the
child also holds true for bronchiectasis in the adult. It is
frequently impossible to prognosticate just how long a patient
with a given type of bronchlectasis will live 1f untreated.
Certainly there.are cases in which the duration of the disease

has been known to exeed well over Tifteen vears. (13).

B
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The diagnosis of bronchlectasis should inelude
{&) the determination of what lobes are involved (b) the size
and distribution of dilatations (e¢) the cegree of fibrosis =as
evidenced by atelsctasis and shift of mediastinal contents (4)
whether or not the lesion is tuberculous {e) an& see if such
complicztiing factors as foreign body, pulmonary abscess, bron-
chial stenosis, carcinoma, empyema, brain abscess, or amyloid
disease, are present.

Diagnosis is attained by means of (a) elinical
history (b} physical findings and symptoms (c) laboratory
findings (d) Roentgen-ray fingings ineluding fluorescopy (e)
bronchography (f) and bronchoscopy.

The clinical rhistory usuaily shows some in=-
volvement of the accessory nasal sinuses (98, middle ear in-
fections, or infected tonsils &nd teeth. & chronic produc-

tive cough with foul smelling sputum and tending ito show re-

missions is charscteristic of bronchiectasis (13,

0f the physical findings, clubbing of the fin~
gers and toes, and a bulbous nose may be Qetermined by inspec-
tion . Hypertrophic pulmonary osteo-arthropathy may be present

(83 . Palpation shows nothing distinctive. There may be a
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retraction of the chest on the infected side, and it mey draw
neighboringe structures out of vlace. Percussion, producing

tympany due to dilatation, at the angle of the scapula pos-

teriorly means brounchiectasis; &% the apex it is apt to be
confﬁseé with e tuberculous cavity. Hetallic or resénating
rales over the affected erea, similar to those of pulmonary
excavatation may be suscultated.

The patient hes a chronic productive cough,
and fetid sputum in emounts up to 1500 ce. in itwenty-four
hours may be coughed up. This amount is uﬁcomﬁon, however,
and is not present if bronchiectasis is in the upper lobes.
The characteristic sputum is greenish or grayish with an
offensive odor. It is thinner than that of chronic bronchi-
tis and separates on standing, into three layers of pus,
serum and Trothy mucous, It contains grest numbers of mis-
eellaneous bacteria. The sputum may‘be bloéd-streakeﬁ due
to bleeding granulations. A feature of cases with a sinrcle
large cavity is its periodiec empityine, usually upon arising

in the morning; in other casés no periocdicity is evident (13 .

[ex: g ~

The odor of the sputum is due to fetty acids, ammoniun car-

>

v

{j} bonate, sulphides, indol, and other products of putrefaction

Tia -

and autolysis, Ferments are a8lso present, If the lung is

adliersnt to the diaphraem there may be a shortness of breath.

N
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Any associated pain is usually due to pleurisy. Frequently
the patient may enjoy feirly goocd health and freedom from
constitutional symptoms, élthonﬁh attacks of fever, sweats,
and chills, due to small patches of bronchopneumonisz,zre the
rule in the later stasges when the health Tails (13).

Thorpe, Jr. (119 can't help pointing out the

necessity of early diagnosis as an aid to efficient treatment,

He even says that if all cases suspected of having suppura-

tive bronchitis were early treated, (bronchoscopically), and
not filled with worthless cough mixtures, brénchinctasis
would actually be a rarity.

One rmust rule out tuberculosis, luung abscess,
foreign bhody, loculated empyema and gangrene of the lung (83):
(13). |

Davis ( 3% points out that the classical pic-
ture of fetid sputum, clubbed fingers, emaciation, etc., is
surely the final stage of this devastatling disease, and if it
be: allowed to reach this sitsce, little improvement can be ex-
pected from any therapeutic agents,.

| Roentgen-ray Tindings ineluding fluorescopy,

in themselves, may not show anything characteristic of bron~
chiectasis. This method has largely been replaced by bron-

chography.
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Bronghography, or the Roentgen-ray examination
of the bronchial tree after the bronchus has been injected
with onague material, as lipiodol, is absolutely diagnostic

C
of bronchiectasis. Various types have been classified, and
more than one type may be present in the same lung (6},
Brounchography is usea to verify tﬁe presence of dilatations
which ordincry x-ray films may suggest. Liplodol has re-

placed the diagnostic prneumothorax in bronchiectasis,

AR,

Above classification of bronchisctasis by
Pgllon and Ballon (&) based on bronchoscopic injections of
lipiodol,revresents types most commonly encountered. Some of

them in all probability represent various degrees of broenchi-

sctaslis. More than one type may be present in the same lung.

'
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Bronchoscopy is especially valuable in ruling
cut (a) foreighibody (b) neoplasm and (c) bronchial stenc~
sis. One can observe which bronchl are discherging the pus.
4 more complete lipiodel injection is possible zs the secre-
tions can be aspirated apé granuvlations may be removed pre-
vious to the injection. The lipiodol can he directed to the
desired area thus giving a more exact interpretetion of the
injection piciture. It is possiﬁle to obtain unéontaminated
cultures from the pus pockets by this method. This is of
value in vaccine therapy when autogenous vaccires are desir-

able.

TREATMENT

The treatment of bronchiectasis may be divided

into three zroups (a) prophylactic (b) medical or non-opera-
tive nnd {c¢) sursical or operative.

A cure can only be considered when the diseased
portion of the lung has been removed or destroyed. Brounchi-
ectasis .is characterized by remissions, and striking early
improvement under any regime, may l&ter be nullified. %ore
than symptomatic cure can hardly be expected in mosf cases.
On some occasions relief from symptoms is apparently all that

is necessary. Little evidence has been forthcoming so far
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to indicate that spontaneous cures oecur very frequently (14 ).
Treatment depends on (&) the age of the patient
(b} the mode of origin, and (e¢) the nature of the lesion (d&)

and the presence of absence of local or szeneral complications.

PHOPHYLACTIC TR

T

Up to the present time it must be admitied that
there is no provhylactic measure which cerries with it any
assurance thot 1ts employment will avoid the development of

o
bronchiectesis. It is obvious that we are more concerned with
thé condition in children and young adulis than we are in
older 7eople. The bronchopneumonia of nvertussis Qﬁd %he ex=-
anthemata should be treated with respect and great care should
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be exercised during the pericd of convalesmcence. TCabtzarrhal
lesions of the upper and 1oﬁer respirator? tracts =hould be
nrevented from becoming chronic whenever possible. Fespira-
tory concitions associated with profuse expectoration should,
o

in the absence of sny co

¥
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{SE; drainage. Ir ithe past, =
e

treatment of the upper respiratory tract only after bronchiesc-
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trindications, be trested by vostursl

ot

tention has heen directad to the

tasis hns become definitely established. Ve have no right to
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zssume that the treatment of nesal sinus infecticns,in the

gbsence of bronchiectssis,will prevent the subsequent devel-
opnent of bronehisl dilatations. It should be remembered,
too, that unireated lung abscesses are rxnown to becone ges0-

clated with bronchiectasis. Perhaps somz of those mzasures

nost-operative wulmonary complications, suc
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inish the frequency of bronchiectasis slightly., It is
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true that the early éorrection of such known bronchisl factors
as foreign body,and striciure can avold ithe occurrence of the
E N
' As bronchiectasis mayv Tollow the saspiration of
infectédwfluid during tonsillectomy and ciher operations about
the mouth, the avoldance of general deep enesthesia and the
substitution of local anesthesia a=s Ter as possidble, end the
use of suction devices to prevent the aspirations Gf‘pharyn—
geal secretions into the iraches, ave important., Foreirn
bodies should early be localized and renoved through a hron-
cho scope (4 ).
In mocdern medicine, prophylactic treatment is
{Z} ' the idesl "cure”. Bronchiectasis is no exception in this re-

svect. Riviere, in 1926, strongly =advised "anvicipatory”
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r prevention in bronchiectasis (93 ).
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MEDICAL OR NON-OFERATIVE

Qf the non-operative or medical procedures em<
ployed in the treatment of bronchiectssis we have the follow-

ing to consider: (a) rest (b) diet (¢) climste (d) postural

drainage (e) thirst cure (f) heliotherarny {g) intraveious-

therapy~~neosalversan (h) direct intratracheal application of
drugs by syringe or spray (i) treatment of nasal sinuses and
other foei of infection (j) inhsletion of superheaied air with
a mixture of suitable drugs, =nd (k) vececine therapy.

Symptomatic treatment as rest, good food, fresh

alr, exercise, and sunli~sht, all properly gracuated, to Marvin

ct

(7g ), Smith (o8, and Boyd A8) has been encouraging, as the

patients showed increased weisht and appetite, and enthusiaenm
to continue trestment. Along with the ireatment of foei of in-
fection, as care of the teeth, tonsils, sinuses, otitis medis
infections, and prosiates, etc., & decided improvement was
noticed in some cases. Whitaker (11;)Delleves similar trect-
ment to be of value, He also prescribes tonics, viclet ray,
and cod liver oil. Singer and Craham (109, in 1929 empha-

sized the importsnce of examination and treatment of nasel

sinuses in bronchiectasis, and they found that after prorer
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treatment of hadly infected nasal sinuses, the smount of pur-
vlent sputun is greatly ﬂlﬁlnlsheu. Zuinn and Meyer (gg)

showed that the aspiration of iodized oil into the lung from

the nesal fossa while One is QQIeen,ucvuz with apparent ease,
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and not infrequently, the quantity aspirate
large, Since the aspiration of an oily fluid from the nose is
80 éasy,it seems loglcal 1to assume that aspiration of infected
material, as pus, may also be simple. In view of tzws circum-

L J
s probebly the most impor-

[ =

stance, it is felt that aspiration
tant explanatory faector for the frequent concomitance of bron-
chiectasis end sinusitis. In a series of 38 patients with

bronchisctasis, 57.9% were found to have coexistent sinusitis,

and the majority of the patients had no symrtoms of sinusitis.

One may compare the respiratory itract to the urinary irasct in

,.,4.

s foll
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which cystit ows renal inTection. The treatment is, of
course, to rvemove the source of the infection, then itreat the
senuelae (14). _ﬁloesser (43) likewise believes that upver re-
spiratory *ract infection should be irested, esvpecisll
sinuses.
Rest in bed usually gives rel 18;, even with
5 3

marked diminution in the quantiily of sputum,but never any

s

lasting improvement al'ter the patient gets up (14). Hest in

-

ed, however, tends to bulld up the general
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ealth, thus

should aelways be used before other measures.
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bﬁli forms of diets including those rich in vitas-
mins have been enmploved. one of them have given worthwhilé
results {14). Dabeock recomnends over-feeding. (4 ).

There ié little evidencs at the present itime to
indicaté that a change in climate is of any definite value,
although it is advigable for z patient with bronchiectssis to
avoid an atmosphere which contains irritative grses (14). To

some doctors,this procedure shouléd be a panacea Tor bronchi-

ectatic patients! However, to live out of doors, get nlenty

e

of fresh air and sunshine should, alongs with & good diet and
rest, tend fo build up the generaj resistance.

ﬁeiical trestment ss such,is unsatisfactory in
that it can not cure the condition permanently, a2lthoursh at

times it mey eive temporary symptomatic relief. DBurrell (B7)

creosote in cepsules of minims 1i1j to doses of dram j

-

daily. ‘hitsker (/#) recommends the uss of five drons of
ereosote t.1i.4. The production of adequate drainage is still
the most effective meens we ﬁave of treating fetor. Some
pafients do feel better following the use of expectorants, but
no one substance is completely effectiive in the treatment of
felor. Osler (80) savs that drugs sre indicated to (&) reduce
the emount of sputum (b) facilitate its exprlsion {e¢) enéd to

renove the foul odor of the sputum. e recommends oil of

cloves in Coses of minims 1] tc minims 1ij with benefit; while
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Hare recommends olil of cloves in olive oil by hypo. Osler

. sevs intrstracheal injections of iodoform in olive o0il (2 to
10% emulsion) or Rx Menthol 10
0 A Cuaicacol 2
’ ' Olive oil 88

in doses of dram i into the trachea b.i.d. may be employed
with good results. ‘mmonium chloride thins out secretions,
thus making courhing easier, and £% monochlorophencl used in
en atomizer relieves upper restiratory infection (g3). Com-
pound tincture of benzoin inhalations relieve bronchial tree
irritatioﬁ, and creosote is supposed to ba excreted through

the lung exerting an antiseptic effect there. BPurrell (27)
T, )

ard Riviere (93) recommend creosote inhelations in the creo-
scis chambéf, assisted by drugs &nd reinforced, if necessery,
by bronchoscopic treatment, and postural drainage by any me-
thod that is vractical thet will give the peiient relief from
his symptoms. -General hygienic advice is alsq given, To
varvin ( 7g), inhalations have proven ineffective.
The crecsote vapor bath first excites coughing
to empty the cavities, then it has & direct disinfecting effect
Gue to the fumes. The eyes must be prbtecteﬁ by well-fitting
ii} goggles or wateh crystsls attached with flexib;e Qollodium,

and fhe rose stuffed with cotton-wool. Then 20 to 30 drops of

[

creosote are plazced in an open dich and heated by &rn alcohol
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lamp. It is employed for a few minutes toc & half an hour at

first, later from 1 to £ hours as the individual becomes more

accustomed to the process Qoﬁ. According to Rallon, Singer
. A

end Graham, (14 ) the use of inhalations of superheated ailr

with & mixture of suitable drugs as a means of treatines bron-

an

chiectasis, has been discardec. Also contrary to the belief
of Burrell ©7) they believe that heliotherapy, or the use of
sunlight, quartz lisht, ete., has no particular value in the
treatment of bronchiectssis. They further say that it is
more or less agreed that vaccine therapy is of no particular
value ir the treatment of bronchiectasis. Sergént og ) writes
thai he has seen no gooé from the use of vtccines. This is
also Weinberg's belierQIS). Iacguet, Rogue joffre, and
Alaveine (70 '} reporied that the bronchorrhea and arthritis
of & ﬁatient with bronchieciasis and arthritis had impréved *‘
following vacéine therapy. 7Thorpe {12 believes that auto-
genous vaccines prepered from éndoscopic drainege should cer-
tainly be tried in asdvanced cases. 7Toyd (3ig believes early
cases with proper eradication of foel of infection plus auto-
genous vaccine will produce & cure. Whitsker f1e) believes
autogenous vaccines are of value‘and should be given. Yarvin
(79) believes vaccine treatment sterted with 0.1 cc. dose and
iﬁcreased by 041 ce. semiweekly up to 1.00 ce. at the end of

five weeks and given only once a week theresfter, to be of
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benefit,alihough autcgenous veccines from bronchosconie drain-
age are probably better. He also believes that drugs which
inhibit coughing should be avoided if possible.

It was once thought that a reduction in the
fluid intske might result in & reduction in the amount of ex-
pectoration, since the latzer in bronchiectasis, iz to a very
large éxtent compose& of water, Thisg fom of treatment has
been given a féir trisl and has been shown io be of little or
no value (14).

Singer and Graham (103 in 1929 mentioned that
they examined the sputum of bronchiectatic patients routinely
for Xoch's bacillus and spirochetsl organisms. In the pre-
sence of spirochetes they found no startling benefits follow-
the vse of arsenicals even vhen the sputum contained many spi-
rochetes. . In certain cases they found it of benefit however.
Smith (107) is certain that scme patients with bronchiectasis
whose sputum contained spirochetes and fusiform bacilli re-
sponded remarkably following the exhibition of neo-salversan.
The amount of-odor raiher than the amount of secretion is re-
duced. Alexander and Ruckingham (1 ), (26) find neo-salver-
san intravenocusly to bte of veluévin early cases.

4%t the present time, neo-arsphenamine is perhaps

the only drugs

ziven intravenocusly, although colloidal silver

found fsvor for a time. Ift is used when the sputwn contains
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many fusiform bacilli end svpirochetes. The therapeutic re-
sults are sometimes striking. This is usually the case when
there is adequate drainagesand 1itile refention of secretions.
Unfortunately,‘many patients with bronchiectasis whose sputum
contains the above-mentioned organisms,’ail to resvond to this
form of treatment. ‘e (14! have never observed a patient with
definite bronchiectasis as demonstrated by lipicdol, in whom
by the use of neo-salvercan &lone, thege was accomplished
gither a permanent‘subsidenca of the symptoms or a diminution

in the size of the bronchial dilatation., This form of itrest-
ment may be helpful, however, in combination with other forms
of tresiment.

Postural dreinsge is most veluable, =nd may be
carried out continuously or intermittenily. The continuous
nostural drainages allows the pétient to cerry on this form of
treatment day. and night, and is carried out by elevatins the
foot of the bed. Various devices have been recommended.
Zinger has recently devised a bed which can be used for con-
tinuous or intermittent postural drainéze. A modified %uincke
tilting table for postural drainage mar be emnloyed. Hany
petients suffering from mild bronchiectasis require no other
form of treatment. They are able to go about their worl if

they empty their dilatations early in the morning. Some are

required toc repeat this postural drainace several times daily.
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Intermittent postural drainage should never exesed two or
three minutes at é time, and may be carried out with the pa-
tient lying either on his abdomen or om his back. Tostural
rainage should slways be given a feir trisl before anyv other
form of'tréatment is suggested. It may be supplemented with
rrofit by bronchoscopic aspiratione in certain cases (14 ).
Marvin (78 ) starts postural drainage at the
earliest opportunity, twe or three times dmily, or every hour
in the more severe cases. Tue‘postural drainage is attained
in twenty to thirty miﬁutes by the adjustable ts2ble method, by
which the patient is placed on a bed-like frame which is so
constructed that it may revolve on & horizontal axis rassing
through its center allowing the patient's body to be placed at
any desire@ angle. l!le prefers the more eifective jacknife
drainage method, which requires three to five minutes and has
the advantagze of mechanically compressing the lower thorax.
In this method, the body is bent over a horizontal ber, like
a jacknife, the head resting on an approplazte round of a
ladder-like projection from the base of the bhesr suprort, with
the legs suspended in the air, without support. However, he
believes bronchoscopice drainage to be better than postural
draipage,especially when the secretions have become tenacious
and erusted, and regquire softening by injection of some liguid

before suctiion can remove them.
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Singer and Graham (103 use postural @rainége!
with artificial prneumothorax when few or no édhesions are pre-
sent, and it has given them good results. They believe the
1oﬁer lobe becomes elevated”énd that they get better drainage.
Tloesser (43) belieﬁes in previcus medical treatment, rest,
posturai drainage,—and a dry, wsrm climate as »alliative meas-
uressin the tieatment of bronchisctasis. Burrell (27) znd
Boyd (18) use postursl drainage slong with rmedical treatment
and other measures with good :esults. Thorpe‘(llg)uses POs-—
turel drainagé, breathing exercises; pientj of nourishing food,
etc,, supplementing bfénchosgopic drainage. Alexander and
Buckinesham {1 ),(26) believe'in postural draina-e associated
with elimination of mouth and einus infection,in conjuhction
with other measures. lLilienthal (g3 ) helieveé in prelimin-
ary postural drainage before he opefates (===},  Riviere (93)
favors postural drainage along with medical treatment before
surgery -is instituted. Ghenstone {99} utilizes postursl
dreinage befors operation in every case 1o prevent "internal
drainacze.” {See (45) J,

For weays many drugs have been injected into the
bronchial tree not ogly in the treatment of bronchitis and tu-
berculosis, but also bronchiectasis. At the present time
lipiodol ié frequently used. The 40% iodine in lipiodol is

intimately bound up with poppy seed oil. TIipiocdol has no sn-
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tiseptic properties, however, quantities of the oil on cul-
ture plates exposed to air for several months showed no evi-
dence of degeneration, &nd no colonies of bacteria or fungi
ﬁere observed. fallon ( 11) showed experimentally that 1i-
piodol may remain unchanged in normal lungs for wéeks or
months. There is no lymphatfic distention and hence no sub-
sequent infiltration or fibrosis. HMononuclear cells engulfed
with oil are not infregu?ntly tc be seen in the alvesli.

ioeb and Michand (74 ) and oihe?s have shown that tuberculous

tissue, and &ll inflarmmatory foci, have a high affinity for

'

P

iodinesand store it in abnormally high amounts. In experi-
ments with dogs,.Curtis; Cole and Ballon, {2g ) showed that
iodine is rapidly absorbed from the intra-pulmonary lipiodol,
since the blood iodine rises from 3.5 tc 6.0 times the normel
control in 2.5 hours. Similar rises occur after oral admini-
strations of iodine prervarations. It is herdly necessary to
mention that rieny vatients swallow some of the lipiodol during
the course of the injection.

Contraindications are (&) acute active tubercu-
losis (b) early advanced general pulmonary suvpuration (c) an-
gina pectoris (d) =zneurysm (e) hemo?tysis (£} cardiac decom-

pensation, and (g) any acute inflammatory involvement of the

upper respiratory traet.
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HMainzer (79) describes fouwrpemployed in the in-

jection of oil (a) Supraglottic, in which the warmed oil is

allowed to flow through the glottis into the trachea. Turner
(114 employs this method because of its simplicity and a less
1iklihood of carrying ihfection from the moutih to the lungs.

He believes the 0il will remain in the 5ronchiectatic cavities
from 1 to 6 weeks, depending on the size of caviiy, and size
and position of the bronchus of which it is a localized dila-
tatioﬁ. The iodine f"oﬁ the slowly disintegratine oil héas its
effect on the wall of the pocket during its stay in the lesion,
The pockets are reinjected as often as they appear empty on

fluorescopic examination. *hen a cese is first injected it

f
should be fluorescoped every week afterwards, until the lensth
of time reguired for absorption and elimination is observed.
EZvery case is different in this respect and should be s0 con-

sidered. (b) Transglottic, which consists of introducing .a

<

flexible rubber catheter through the larynx and injectinge

warmed oil into the irschea snd respireiory passarges. (c)

Subglottic, in which & hollow curved needle is pasced througch

the cricothyroid membrane intoc the lumen of the trachea after
first anesthetizing the skin znd soft tissuves. This method

is employed mostly by the French. (d) Bronchoscopic, which’

“he uses snd believes is the most advantagscus, because this

—

@ethod allows the secretion present to be evacuated and, if

7
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the disease is bilateral, the 0il may be placed on both sides
equally well. Lgain, shouid any acute infection exist along
the bronchial tree, the endoscopy would detect i3 at\once.
The nucous membrane of the posterior pharynx is anesthetized
with 10% cocaine. The patient is placed in a partial upriszht

' ' ‘ @ )
position, and instructed to breath durine the entire procedure.
Then»the laryngoscope and bronchoscope are passed. As the
bronchoscope is placed in the uprper trachea, a smell sponge

sgturated with 5% cocaine is passed through the bronchoscope

cand the lining membrane of the trachea partially anesthetized.

The bronchoscope is passed to the carina. If the left lower
lobe is involved the bronchoscope i& passed into the lower
bronchus. Aspiration is carried out and should the condition
be bilateral, the same procedure 1is carried out on that side.
After the secretion is removed, the warmed oil, 20 cc., is
passed from a large glass piston syringe through an agpira-
ting tube. Yhen a unilateral condition exists, the entire
emount is placed in at the same time; V¥hen there is s bi-
laterzl involvement, 10 cc. are placed in each lower bronchus.
Thus the bronchoscopic method allows another helpful vrocedure,
as egualization of a&ll can thus be had. The bronchoscope is
now withdrawn following the injection of cil, and the patient

taken to the X-Hay room where the o0il outlines with precision
P
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the size of the cavity formation. Deuss (4C) further de-

seribes an intratracheal method of lipiodol injection in which

a two barrel catheter is pessed directly into the trachea, one
barrel.through which the oil is passed, the other through which
the patient breathes. IHe persénally uses Ochsnér's technigue
whichlis as follows: 1t consists of anesthetizdng the anterior
- pillars of the vharynx which abolishes the swellowing reflex,
hence swallowing is impossible, and the larynx, which normally
rises during deglutition to lie beneath the epiglottis and the

base of the itoneue,remains immovable. The tongue is pulled

forward and 3 to 5 cc. of 2% novocaine is glowly poured on it

o,

and allowed to flow into the pharyex, whence it will be pass-
ively aspirated. ‘This generally induceé coughing and'produqes
expectoration of spuium. This may be sllayed by morphine sul-
phate gr; 1/6 or 1/4 given by hypo 15 minutes preﬁious to the
procedure., In addition to the diagnostic value of iodigzed
oils,ne Tinds repeated instillations of them an elfective

means of therapy, probsbly in that theﬂheavy, stagnant secre-
tions are enulsified snd more easily exﬁectorated. The iodine
itself may have some benefit on the body. He used Iodochloral
,;zfig ' (peanut 0il base with 27.5% iodine and 7.5% chlorine) for radi-
ography end therapy in his cases and believes that unless defi-
R nite centraindications exist, bronchiectatic patients should be

given the bensfit of these treatments.

A
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The iodized oil has a therapeutic effect in
bronchiectasis as it (a)lessens the aﬁount of expectoratioﬁ
{b) reduces the number of bacteria in the sputum, #nd (c)
lessens the toxic symptoms and reduces the size of dilata-
tion.

Ochsner ( 89} treated 112 patients with ﬁronchi-

sctasis with repeated injections of ioéized 6il-into the tra-

cheobronchial tree. The largest number of fillings received

by any one patient did not exceed 1&.  32% got complete re-

lief of all symptoms, 3% got symptomatic relief and th dila-

N

tations apparently disappeared. In 367 symptomatic relief
wzs obtained, but following an acute upper respirétory infec=~
tion, there was a return of some cough with & slight amount
of sputum. JImprovement was marked in the remaining cases.
Ochsner {(88) had a case in which the infection
within the bronchiectatic cavities served as s Ffocus of infec-
tion, causine pain in the shoulders, knees, and occassional
attacks of zastro-intestinal upsets. As 2 result of the in-
fection, the patient lost 45 pounds in weight within a vears
time, and was practically incapacitated. IHe received 19 in-
jections of indized oil, at intervels of O days to 4 weeks,
ané was symptomatically relieved, gained =211 but 8 pounds of
his original weleht, a#nd is able to carry on all of his duties

st
L

as 2 busy executive. he dilatations of the bronchioless were
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expectorated material, and an alleviation of the cough. One
patient developed signs of toxic goiter after several injec-

tions. IHe showed, finally, exophthalmos, tremor, &and enlarge-

ment of the thyroid gland. He wasn't given anv more treat-
ments and made & zood reco?ery, except for = slight exoph-
thalmos., Swann finds it offers more in the trestment of bron-
chiectasis than any other thing he has tried, except change
of climate,

EZloesser ( 43)savs he has rarely seen a thera=-
peutic effect from lipiodol injection, although he had never

-

seen harm from it, barring an iodide rash after it had been

S,

swallowed into the stomach.

Singer {103) treated some patients with weekly
refills of lipiodol for almost two yearssand none of his pa-
tients showed the striking results just referred to. The
only visible untoward effect seems t0 be the drowning of cer-
tain pvortions of the lung. We {(14) have never observed the
dissppearance of dilstatlions and ai the presenﬁ time, can not
admit that the use of lipiodol has resulted in any lasting
clinical cures of any of our patients with true bronchiectasis,

E43
|
1

e feel, too, that the observations must exceed several years.
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not aifected by this therepy. %e stresses the fact that this
type of therapy is merely pallietive, but that it controls the
infection within the bronchicles and that the svuptoms are the
result of the infection, hence when the infection is controlled,
the petients become symptomatically well.

Steihn {109)in a report of 1¢ cases treated with
lipiodol, found complete relief from cough and expectoration
in 32% of the cases in which the bronchiectesis was not ex-
treme. In 46% of the cases where complete relief from symp-
toms wasn't &f fecfed, hoth subjective and objective improve-
ment resulted. Yo improvement wes noted in the other four
cases.

Ballon { 7 ) is of the opinion that the benefi-
cial résults of lipiodol injections are due practically en-
tirely to the fact that lipiodel can displace the sputum. The
distribution of the dilatetions remain unchanged following fhe
therapeutic administration o lipiodol, and et the present time
it seems 10 be most helpful in the less advanced forms of eyle-
indricel bronchiectasis,

In & emall series of cases of lipiocdol inijection
by the intratrachesl method by Swann (111, he gave a percentage
of 63.6 markedly improved, 18.Z2 questionably improved snd 18.2
with no improvement. There is always a soothing effect of the

1 =

0il for one or two days, a marked reductlion in the gquantity of
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hronchiectasis

0f ithe operative ﬁrocadures
we must consider f{a) bronchoscopie drairage (b) pneumothorax
{e¢) oleothorax {4) compression by means of pack and plombage
{e) tioracoplasty {(f) phrenicectomy (g) ligation of pulmonary
artery (h) pneumctomy (i) cautery oreunectomy, and- (i) lobec-
tony.
| The value of the bronchoscope in the treatment
of foreign body bronchilectasis and in certalin cases which are

Y

due to partial bronchial stenosis is cbviocus, The chief ob-

ject 1in the treatment of mest cases of bronchiectasis is to
promote drainage. Neither postural drainage nor bronchoscopy
will, in the strict sense of the term, cure sny patients with
bronchisctasis, but they ecan cause sn arrsest of symptoms in
ceriain cases. The Important consideration is not the dilata-
tion, but whether it is wet or dry. The value of bronchos=

copy lies, therefore, in removing or itrsaii loeal causes

Y

(foreign bodies, bronchial stones,or dilating strictures, etc.),
in promoting drainage, and in attempting to rnrevent the pro-

£

gression of the disease (spilling over of secretvion). PTerhaps

its greatest value may some day be in the trestnent of those

conditions which may lead to bronchiectasis. Clerf { 31) and
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Ballon (8 ) believe that the milder forms of bronchiect-

"

socldted with nasal sinus suppuraiion should be treaied

6]

asis &

-

‘bronchoscopically., It is admitisd from the stert that no nme-

thod such as bronchoscopy would evér cure a patlent with ad-
vanced broanchiecirsgis, but it is equally certein that many
wiﬁﬁ advanced bronchiectasis;méy be rendered it members cf
society @4 ). 3henstone 89 ) does not use the brouchoscope

at all. Iilienthal (73 ) believes in preliminary lavage of
“the bronchiectatic cavities beTore operation, if the patient
is accustomed to the procedure and it is not too fatiguins.
'Olarf 31 ) and Harrington €6@ believe bronchoscopic examinag=-
fions should bhe made in all‘cases in which an operation is con-
templated {unless there is somne definite contrsindication), so
az to rule out possitle endobronchial lesions as carcinoma of
the bronchus, or foreign body.

In bilsteral bronchiectasis occurring in adults,
bronchoscopy is an aid to the internist and its benefits are
temporary; in children, bronchoscopy combined with other appro-
piate measures is often followed by excellent results. Rurrell
(2Qﬁ and Hhitagef (118 use the bronchoscope for the comfort of
the petient. Burrell believes the aspirations may eventually
dry up the secfetions and give permanent improvement. Rivigre

(93 ) end Smith 108 use the bronchoscope along with medical

treatment before surgery is attempted. Alexander and
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Buckinghen (26 ), and Boyd (1g) believe in the vse of the btron-

choscope befors more seéious measures are contemplated. Thorbe
believes that 1f all cases suspected of having suppurative
bronchitis were bronchoséopically treated 2nd not filled with
worthless cough mixtures, bronchiectasis would zctually be a
rarity. A comprehensive program utilizing postural draiﬁage,
breathing exercises, cod liver oil, fresh gir, etc., between
treatnents should be planned for every case, znd no other re-

medy seems to be of any use. (113.

Martin {(78) examined and treated sixtv-one
ing

cases of bronchisctasis by carry out as complete aspiration

i

#s poszible, using an aspirating bronchescope with a contin-
wous suction. A4 two-way cennula, one itube being Tor contin-
uous suction is passed through intc the cavity which is de-
tected, aspirated, and dried as far es possible. Through the
second tuhe of the two-way cennula, weak bOTic‘acid solution
is pﬁmpea into the cavity which is washed and cleened., 11t is
then mopped out snd dried, and in many cases painted with
spirit, peartly to cause local reccuion, and to promoie adhes-

e
1

‘here were 15 cures, Z patients could heve been in-

it

ions.
cluded in the cures, bdut died of other complaints. There have
t. 29 cs=ses are

been 11 other desths, 4 have ceased treatme

3

under treaiment, some coming once in 2 1o 4 weeks and some
every 3 to 4 monihs, the patients coming when they feel a treat-

ment is indicated, or when the foul odor demands it.
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7 to 14 days, empties the cevities by espiration, and irri-

gates then with a mild antiseptic solution

Rx Pieric acid . gr, ij
Lueol’'s soln. gtits. vij]
Saline soln. agsad.. 0]

{Teckson)

The covity may then be insufflated with bhismuth subesrbonsat

or subiocdide, or an oily instillation conta

s

dine, or other antiseptic used.

Although bronchial irripation

e
i}
o]
Boeat
]

v carried out through & bronchoscope,

Yooding (122) snd others, employ a soft rud

ining gomenal, io-

{lavage) was orig-

Stitt (110) and

4 .
ber Zoude catheter.

The latter employ a hypertonic s&éline solution, 2né heve rerort-

o

ed 35% symptomatic cures in & series of 100

o0 3 e ey 4 E R N I S D PP,
one death. The injection of 1odizesd 211 <acor

more disensed, but if ¢ patient is improved

compression {100 to 200 ce. of introduced a

treatments are continved. They say ne

0
3
f<§~

¢
ot

1

resulted from

was to nse 0.5%

Faal)

of considereble aid

ir) pneunm

b
b
ot
}_
O
~r

thorax

ertling cures have
this treatment alone. The method they employed

novocsa 1ne as a local anesthetic in the axill-

a1y sres of the suspected side. The anesthetic is =lso injec-
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ted into the pleura. The location of the puncture depends of

course on the physical signs and the X-Ray Tindings. The ner-

vous, hirgh-strung petient is gdiven twilight sleep. Vhen the-

menometer on the pneunmothorax apparatus shows that the needle

is in the pleurel space, bsiween 100 1o 200 ce. of air is in-

“troduced.

Alexander und Buckingham(l))(g26Singer end Crahem
(104) ¥=rvin (79), Harrington (60), Whitaker (118) and Burrell
{27) believe artificial pneumothorsx is indicated in the early

H

L : Lo -
ase when-no adhesions are present. Riviere {93) and Toyd (18)

[

use griificial pneumothorax in the unilateral cases in which
the lung and cavitles seem likely to‘be ccllapsible.,

Pinchir and Morloek (91) have used s means of
cauterizing adﬁesions, by enucleating the adhesion &1 its
parietsl end, thus sllowing the luns o collapse completely.
They usged 1t on two occasions-With goodkresults in that the

eneral condition of both patients improved.

0

Blocesser &3 } says complicated dilatatiors are

always infectied ,and the complications ere due toe infection.

o]

He believes simple infected bronchiecicslis mayv be given
trisl with pneumothorax, combined il necessery with phrenic
avulsion. Shenstone {9g } has not 1ad much sexperience with a

pre-operative pneumothorax.
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a patient with proved bronchiectosis cured by pneumothorax

therapy hes been substantimted by us [ 14, Very few with true

bronchieciasis respond to pneumothorax even though collanse

may be zimost complete. The pneumothorex'treatment mey changé
the position of the lobe so that the dilatastions become hori-
zontcl instga‘ of verticel., Detier dréinage may result from
this change of vosition. Yie have noticed it in two casses. In
summarizing thelir experiences in cases of bronchiectasis
treated by artiiicisl pneumothorax, “hittemore and Palboni
{ll? ) stated that in successful cases the pﬁe}motharaees nust
be kepf up for a long time. In our exnerience (14 ) this is
frequently impossible, unless the pneumotlorax be replaeced by
an oleothorax. If improvement does not take plsce within three
to six months?then it is not likely to occur. Tneumothorax
treatment, however, does prepere the mediszstinum for some fu-
ture procedure, and it is perhéps indicated in the eerly forms
of breuchilectazsis in which the dilatations extend well toward
the perirhery. Our resulis do not peﬁﬁit’us to recommend Tneu-
. mothorax in the treatment of bronchiectasis. However, it

would seem that certain acute inflsmmatory conditions of the

lung which are likely to become chronic asnd lead to the devel-

= opment of bronchiectusis mizht, with profiti, be treated by
P, prneumothorax (14 ).
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Oleothorax alwevs follow pneunothorsx. We (14)
have used oleothorex in the trestment of bronchiectasis when-~
ever we Observed thait the pneumothorax pocket was grzdually be;
comiﬁg obliterated. 7The latter must frequently be abandoned
after six months because of adhesions. (Seéﬁ-)'.

In cleothorax vegetable oils (olive o0il) and
liguid paraffin (U.8.P.X.}have been recommended. The oil is
sterilized by heating, 5 gc. of gomenal aré adéed'to each
95 ce, of ligquid pereffin-and hes been used in strengths up
to 20% ﬁhen antiseptic action rather than meéhanical action,
is desired. 4 few cubic centimeters of icdized oil or bro-
minized oil may be added for purposes of more exsct rcenfgen—
ographic visualization. The iodized oil usuelly remains at
the bottom while fhe Iiguid paraffin goes to the top. (4And
pleural fluid, if present, lies between the lipicdol =nd the
peraffin.)

The action of oleothorax has been adecustely

v

grouped somevhat imn the following manner by ~&ilbert: (a)

Detoxicating, the pleurél-layers are made rigid, thick, im-

permeable; the absc¥ption of toxins is decreased. (b) Mech-

enicel , the action is blocking when the cevity is completely

filled; when o0il is under high pressure, the aciion is com-

préssive. Oleothorax helps to stavilize the mediastinum.

" Comenal may have & specific () (on tuberculcsis, Clerc of

leysin) bactericcidal action in certain cases, therefore, (c)

Disinfecting.
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The complications of pneumothorex, as thickening
of the nleura and interlobular septa; formation of connective
tissue which grows from interiobar septa and encapsulation of
the process in the 1ung; may interfere. greatly in bronchiecta-
sis as adhesions, etc., may prevent the compression desired.

Olecthorax mey be used to help stabilize the
mediastinum preparatory to‘a thofacoplasty or as adjunct to an
incomplete thoracopla$ty. It may also be recomended in‘the
présence of small broncho-pleural fistula, ané certainly as a
substitute'for & pneumothorax for econdmic reasons. Its use
has been suggested in patients in whom pneumotﬁorai treatments
are fcllowea by & reaction.

are
Contreindications for oleothorex (a) the presence

-of large bronchial fistula and (b} during the ascute stace of

serofibrinous pleurisy.

The technique of oleothofax which Ballon (12}
uses is as follows: Uﬁdér loCal.anesthesia_the pleura is
punctured as in a pneumothorax treatment. If a pneumothorax is

already present, the alr is gradually aspirated by means of a

7]

rneumothorax machine, and replaced wiih oil. It isn't alweys

present. A few cubic

n

necessary 10 aspirete the pus that i

centimeters of o0ill are given et first to determine the patient's

tolerance, and the Tirst injection should not exceed 100 cec..




Sielig and Langfirst inject 10 cc. and put the patient to bed
for 24-48 hours until the reaction, if any, 1s over, then 20 cc.
of oil are injected, then 50 cec,, then 100 cc. increasing the

amounts until blockage or filling of the pleursl cavity is

complete. In all the proceedings, one must be guided by the

reaction and symptoms of thé patient. The patient usually lies
in the lateral decubi tus position with the affected side up.

The same size needles are usually used for oleothorax &s in
pneumothorsx treatment. In some cases two needles are introduced,
the pressure being regordedAfrom the uppermost one. After the
injection of the oil,the patient should lie on the side opposite
to the one treated for séver&l hours, allowing the needle psth
to close, thus avoiding the possibility of a pleuroparietsl
fistula. Any signs of dyspnea or feeling of oppression during
treatment of after it should be reported at once, becsuse of

the possibility of dangerous compression of the mediastinal
contents following the expansion of the o0il in cases in»which
the chest is almost full.Until one is well acquainted with
conditions, it is wise ﬁot'to fill the chest more than one-
half or one-third. If compression symptoms should ocecur, they
can be relieved at once with the withdrawal of a few cubic-
centimeters of oil. Thoracoplasty, without delay offers the

only chance of saving & patient if a cavity which connects with
a bronchus ulcerates through into the pleural- space, or because

of excessive oil pressure the thin wall of the cavitiy ruptures.
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Ballon (12) describes two cases in which
bronchiedtasis was present siﬁce early childhood, In the first,
he cites a man 22 years old with bilateral bronéhiectasis with
rather classical symptomatology, and diagnosis confirmed by
lipiodol injections. Pneumothoraces were given from March 17,
1930 to March 31, 1930, then oleothorax was done, 40cc. liqgid.
paraffin were injected the first %ime. The second oleothorax
was given April 7, 1930 when 60cec. of the same mixture was
injected. Another 60cc. was injected on April 12, makihg &
total of lGch.. The oil separated into several pockets, and
further injectioné were impossible. This oleothorax gave
AR . ’ .
moderseste collapsé,‘but improved the patient*s cough and expect-
ocration very slightly. A right phrenicectomy'was done Mey 17,
1930. The diaphragn rose but 1ittie,an6 following this th
patient developed some\ﬁyspnea whtich partly disappeared
gradually., This patient died st his home during October,1931.

In the second case, 'a 28 year old.female showed on
phyvsiecal examination including arlipiodol injection, a left
lower lobe bronchiectnsis, Postural drainage and pneumothorax
treatments caused a striking improvement and her hémoptysis

ceased, Pneumothorax was done at sbout 10 day intervals. A

left phrenicectomy was performéd by Dr. Grahem and the diaphragm

v

rose but little following this procedure. She continued receiving

pneumothoraces ip amounts-varying up to 500cec., the final
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“and their membranes were all thickensd., About two months after

PAGE FIFTY

pressures zlways being slightly negative, She also suffered
from nasal sinusitis, so her nasal sinuses were ireated. She

had a turbinectomy performed, The sinuses all contained pus

her pneéumocthoraces were started, only 50ce. of air could be
injectéd vefore the pressure became ﬁositive, so 20 cec. of
liquid pareffin were injected inte the pleural cavity and

50 ec. on the following day. Air was Withdfawn before the
paeraffin was injected. Fluorescopic exemination et this time
showed that the cavity wac two-thirds filied with oil, An
additional 25 cc. were injected 3 days after the first injection,
the caviﬁy now céntaining 8b cec. liquid pareffin znd was over
three~- fourths filled. Two daysllater the fluié shadow seemed
t0 be lareer; this increase in the am§uat of the fluid céntent
was unfoubtedly due to pleural reaction. The pulse and temp-
erature curves remained unchanged, 0il was withdrawn at this
time, cultured, and no growth obtained. 30 cc, of oil were
injected 2 days later, ané 20 cc.‘injgcted the third and
seventh days after this. 15 cc, were agein Injected 18 days
after this, making the fotal 180 ce., ané Tilling the pocket
completely. The patient hes had no refills for 20 =months. She
has geined weight and her expectorsztion has been appreciably
reduced since starting the Qlecthoraz treatment. She has had

only one attack of hemoptysis during the last two years.
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With the increasing use of olsothorax in pul-

monary collapse therapy, it is important to know the accidents

which may accompany it. (63 ). 0f 150 cases reported by Marie(?? )

(o)

and by Fontaine{8 )}, 39 dsaths resulted, some of which were

directly atiributable to the method. Kifss(?l ) bDls=mes most of
the errofs on improper technigue. Hayes finds reéctions with
paréffin 0il frequent and slight, but has never had to sub-
stitute oljvé'oilror to ston on agcount of;reactionsg Febrile
reactions efe'frequently followed by serous effusion, usually

small in amount,and of no importance in itself., It may bhe

dangerous, however, when 1t causes the gzas pressure to rise

too high, Increased respiratory and cardiasc rates indicate need

for lowering of sss pressure. On account of this possible rise

in pressure, wilch may be sudden, the ros pressure st the begin-

cleothorax should be left no higher than neutral.

When serous effusion persists, incrsaéses, and must be aspirated
repeatedly, it may become puriform, altho Fontaine savs this is

rare, demorraagic pleurisy is alsc very uncommon, If the sas

tlie symptoms

pressure is not undgr obgervation and rises high
are very characteristic:" Sensation of melaise at first, follow-
ed by anguish with intense d%spnea and sensation of choking;
it is really an accident of suffocation.” {Tontaine) 63 ).
nen oleothorax is used to try to control an

established perforation, one must be very cautious. If the
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perforation ie valvular or temporarily closed, it mav be re-

opened by felling to control the overlying gas pressure. IT

the bronchopleural fistula is patent and large, one may in-

cautiously force 0il through the lung .

"t

@il embolism may occur. O0il may enter the cir-

culation through the neelle entering a vessel and, Mayes be-

lieves, ©il under pressure may be forced initoc newly Tormed

capillaries. Fontaine says thet phlegmon of *the chest wall

was oceurred from olive oil of poor qualisty ( rencid, improp-

¥

v prepared)., She has heard of only one casse of paraffin-

JERe

o

ey
oma, and that in the mediastinum. Dumarest mentions paraffinome
of the chesi wall,

A mincr inconvehience is that, with oil in the
pleurél’cavity, conpression of the lung can't be watched

as sasily as with air. (63 )
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Lilienthal (73) believes that extrepleural com-
oression by plugeing of some kind, 1s best suited to disease
of the apices. It is intended to diminish the size of the
brénchiectatic cavities, reduce the diséharge, and in some
ecases produce Tibrosis and virtual cure.

Bur?ell (g7} velieves that pneumolysis or pleur-
olysis is good when adherent pleura prevents proper collapse
of the cavities‘in localized bronchiectasis., Yax or fat is
inserted between the pleura and chest wall, In intrapleural
pneumolysis, the lung is freed by separating the parietal
from the visceral pleura. ({42).

Garre” (51) has mobilized the lung after exten-
sive rib resection for exposure, and sutured its edge 1o the
chest wall at a level above the dome of the diaphraem, pack-
ing gauze into the spece below. In  this way he gets com-
pression by upper displacement of the lung, and it results in
marked improvemenﬁ. Later he resects the diseased lobe.

The surgical treaitment of bronchiectasis will
depend upon the degree of danger or discomfort which the dis-
gase entaiis, and there is no essential diffsrence in thera-
peutic procedure whether the lesion is caused by faulty em-
bryological conditions, or is the result of postneatal disor-~
ders. Ililienthal (73) classifies the surgical procedurss ex-

clusive of therapsutic rneimoilhorax somevhat as follows:
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{a) & major thoracotomy, intercostel only or supplemented by
rib resection with loosening of adhesions to permit the lung
to collapse,and to do away with intrapleursl negative pressure.
This is élso useful as a means of full exploration of the
pleural cavity. A major exploration may uneipectedly be fol-
lowed by great improvement or even'apparent cure in spite of
adhesions which prevent full collapse of the lung., Teeling
away part of the achesions from the chest wall and packing
with gauze. seen to‘be responsible for this. It*may have %o

do with relaxation of the tissues which had been held tense.
by their adhesions to the costal pleura. The»méthod of carry-
ing this out is, first, to make a long intercostal incision
with resection of a few inches of one rib with its veriosteun.
After breaking down the achesions if they are present, rubber
dam, or vaselined gauze is packed upon the lung. If little
abscesses are present they may be evacuated at this time and
if a brouchus happens 1o be entered, 55 much the better. Vhen
the entire lung is adherent to the chest wall, the operztion
may be divided into stages, collapsing fhe lower lobe first.
The packing should not be removed for from 5-10 days unless
there aPBears 1o be retention behind it., There will ususlly
be gufficient drainaee beside it., With healing, achesions will
reform, but we may expect great improvement in the patient’'s
condition. Harrington (60) believes surgical collapse bene-

ficial,
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(b) The drainage of bronchiectatic abscesses\ﬂby pneumotomy)

is merely an expedient looking toward further surgery to ex-
tirpate the epithelial lining or to resect or desiroy the
abscess. Riviere (93 ) believes pneumotomy is suitable for
single iarge suppurative cavities and for 1little else. The
treatment of bronchiectasis by pneumotomy has been more or

less discarded. {(14). It is obvious that simple incision

and drainage of a dilated bronchus can hardly be expected to
gecomplish mueh in the presence ¢f other dilated bronchi

which are not reached by the incision. In fact it is now well
known thet such is the case. A4 satisfectory result is seldom
obfained because of associated bronchiectasis for which simple
drainage doesn't suffice. (c) Bronchostomy, the deliberste
formetion of a mucocutaneous opening into a good sized bronchisl
branch, to areate dilated bronchi, to drain, and to destroy
anerobic growth, has the advantages of giving much relief to pa-
tients in whom the more radical efforts at complete cure are not
likely to be followed by success, or when the cdanger of these
operations seems too great. These are the cases of miltiple
bronchiectatic areas in one or even both lungs 'in patients too
0ld or not vigorous enough to permit what I (Iilienthel) term
"maximum thoracie surgery.” (d) Extrapleural thoracoplasty,
with multiple rib resections preferably from behind (Sauerbruch),
but perhaps supplemented with anterior resections as well. The op-

erstion should be in stages. Alexander and Buckingham(l,26)be-
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lieve exbtrapleural thoracoplasty of vaiue in the early case.
Qakley (87) believes that phrenie svulsion should always be
performed as a preliﬁinary to thoracoplasty. Smith (1O$vbe—

lieves that the operation which performs the most permanent

relief gnd which is the safest to perform is external thora-

coplasnty swhich lessens the size =nd shape of the thoracic cav-
ity thereby lessening the negative pressure of the lungs and
vertically closing up the bronchiectstic dilatations, squeez-

ing out the pus. It can be performed with local snesthesia

t

~and in stages, sccording to the condition of the patient.

~. R . : .
Riviere {93) believes thoracoplasty should be resecrved for uni-

latefal cases in which the lung and the cavities seem likely 1o
be collapsible. HMarvin (79 ) recommends thoracoplasty and lobec-
tomy when other less serious methods fail. TBurrell ( g7)and
whitaker (118 velieve that thoracoplasties give best results
after‘artificial pneunothorax, Burrell seys he has three cases

in which thoracoplasty resulted in cure.
' and

Ballon, Singer, Craham, (14) mention one patient
whose bronchiéctatic dilaiations were compressed by a specially
constructed btelt, applied following partial thoracoplasty.
This treaiment was subsequent to change of climate, rest, 15
pneumothoraces, and an unsuccessfgl bronchoscony. fHer complaihts
end rhysical signs were the same as before, nnd as she was 47
vears old and mofher of several small children, no more radical

trestment was thought to be indicated.
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In the early part of 1931 Hedblom (€5) stated
the followiﬁg, *In 1926 I reported 14 cases in which 1 had
done & thoracoplasty in five stage; without operative mortal-
ity. Three of the patients were entirely relieved and have
remained symptom-free since. 3Seven of the patients have con-
tinued to raise sputum amounting to 10-20 % of what had been
raised before the operation. &ix of the seven have been work-
ing regularlyf Four whose:symptoms were greatly relieved,
died from 10 months to £ years sfter operation, one from acti-
nomygosis inféction, one froem drug poisoning, one from pul-
mqnary hemorrhage,iand one following secondary operaticn.”

Of the 32 patients éubjected to thoracoplasty by Hedblom 21
are still alive.‘ By graded extrapleural thoracoplesty
Hedblom implies & collapse of the wall of the chest, i.e.,
paravertebral resection of the upper 11 ribs in several opera-
tive stages. -In order to secure‘complete collapse of the base
without collﬁpsiqg the normal upper portion of the lung, he‘
states that a complete fesection of the whole iength of the
lo&er ribs is necessary and that resection of the thifd ahd
fourth ribs must often be included incorder to prefent their
suspending effect on the lover part of the chest wall. (65).
Hedblom belisves that thorscoplasty produces a degree‘of col-
lapse which can be made to approximate that followine artifi-

cizl pneumecthorax, and it is his opionion that bronchiectasis
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associated with multiple abscess formation clinically manifes-
ted by septic temperature, leucocytosis, ete., is not the type
tc be treated by thoracoplastﬁ. Helatively few patients suf-
fering from bronchiectasis haverbeen subjected to thoracoplasty.
lack of stabiiization of the medisstinum, not dividing the opera=-
tion into a sufficient number of stages, &lso ovperating on cases

more:than uncomplicated bronchiectasis (with parenchymatous

abscess formation associated), ali tend to give the poor results
shown { l@. However, as Hedblom said in 1924 34') if results
are unsatisfaectory then lobectomy can be performed. To Singer
and Greham (I05 their experience with thoraccplasty in ther
treatment of chronic pyogenic bronchiectmsis has not heen so
satisfactory as the reported results of others. Weinberg (115
is thorousghly convineed that thoracoplasty is of but little
value.

’Phreni; avulsion, the extraction of & piece of
the phreniec nerve through an incision at the base of the neck
to paraiyze the corresponding side of the diaphragm in order
to secure rest of thellung has been used in the treatment of
bronchiectasis. (48]

Bailey { 5) explains the action of paralysis in the
diaphragm, threefold {a) rest to base of lung by decfeasing.

the respiratory excursion of the involved lobe (b) dscreases
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the volume and lowers the pressure of the thorax on the affec-
ted side (¢} cough is modified and sputun is more effectively
raised, because & thin membranous fibrous sheet devoid of
nuscle elements (after paralvsis of diaphragm with muscle
atrophy; "flips" up into the thorax‘with more expulsive force
than a normal side, when the patient coughs. Riviere (93)
believes phrenic exeresis may partly eliminste and assist
drainage in bronchiectatic cilgtetions.

The clinical anatomical effects of phrenicotomy or the
surgical ¢ivision of the phfenic nerve, are similar o those
of aftificial poneumothorax and thorsacoplasty thoush less
marked, becsuse the relaxation afforded is less marked. {(29).
Due to a modifieation of the blood and lymph circulation which
takes place in the lung, the motion and volume of which is di-
minished, there is =& reducfion in the spread of toxines from
the lesion in the lung. Therefore, within & short time the
temperature, pulse, and genersl condition of the patient are
often much inproved. ‘hen the phrenic nerve is crushed , =its
function is restored in from 6 %o 1Z months. When it is avulsed,
the naralysis is permansnt. As it is very doubtful that bron-
chiectatic cavities e%ér become cured at all, and e the chief
benefit i1g the mechanical one of improved drainuage, there should

be a pemenent peralysis. Burrell {g7) and Whitsker (114 believe

phrenic evulsion is indiceted with benefit.
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Shenstone (99) opereted 15 cases of bronchiectasis,
removing one or more lobes. In 14 of the cases t@e diaphragn
was paralyzed by érushing the phrenic nerve a few déys before

the major orperation was performed; in one case it was par-
tislly resected. REloesser {43) believes that simple infected
bronchiectesis may be given a trial with pneumothorax com-
bined if necessary with phrenic avulsién. Singer‘and Grehanm
{108 mention that phrenicectcmy nay be followed by interfer-
ence with the expulsion of pus bv coushing, ﬂﬁd occaéionally
results in severe suppurative pneumonia. Harvih&7g) recom-
mends ertificial pneumot*orax and phrenic exgresis elthough
he reports a cuse with uniléteral involvement in which &
phrenic exeresis was done which lster developed the disesse
in the opposité lung (Internal drainsge??~Faulkner 45 ) ).

Alexender and Buckingham (1,2B and Harrington 60 )
believe that phrenicectomy is indicated 1in the esrly case.
Ozkley { &87) found that in a series of 17 cases of bronchi-

ectasis, phrenic avulsion gave the following resultis:

complete relief of symptoms 4 cases £23.5%
lasting improvement 7 cases 41.0%
. temporfary improvement with relapse 6 cases 35.5%

He concluded that in experienced hands,phrenic avulsion is a
safe opersation and the complications are more to be feared
in theory than in prectice; that only in striectly basal and

unilateral cases of bronchiectasis can phrenic svulsion be
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reasonably expected completely to relieve.the sympioms; that
improvement is to be expected in unilateral bronchiectasis in
which the lesions are confined to the bases and not advised on
the better side; that in unilaterel bronchiectasis in which the
lesicn éxtends into thevupﬁer or mid-zanes, temporary improve=-
ment is the rule, but relapse must be expected unless thoraco-
plasty is perforﬁed; that in bilateral bas&l bronchisctasis

with lesicns in the upper or mid-zones, little benefit is to

be hoped for from unilatersl disphragmatic paralysis; and that

as a preliminary to thoracoplasiy, phrenic svulsion shouléd
always be performed, but should not be slliowed t0o shelve the

larger operation in an event of a brillisnt but temporary

| cure.

Dyspnea constitutes a definite contraindication
10 phrenicectomy in certain cases. If it is due to adhesions
betwéén the pericardium and diasphragm, then phrenicectomy may
be helpful. However, phrenicectomy usually increases the
amount of dyépnea present (66). Cardiospasm following left-
sided and right-sided phrenicecfomy has been reported in the
literature {(14).

The physical signs are usually uninfluenced by
the phrenicectémy, even in cases in which benefits are striking.
The size and shape of the dilatétions remain unaltered. It

would seem that beneficial results of phrenicectomy 1n cases
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of bronchiectasis are ﬂearly always observed if the diaphraem
rises.v In a large percentage of éases in which the results
were poor the diaphreem failed to become eleveted following
its paralysis. It was hoped that since bronchiectasis is so
ffequently b§3a1 phrenicectomy wouid be a valuable means of
treating hemoptysis. It is as yet impossible to draw any
definite conclusions in this connection since sufficient
cases are not evailable. ¥We have observed some striking re-
sulis. Others have reported similsr striking resulis. (14)
Apparently, from 82 cases considered in the litera~
s ture {(14) an individuel petient with bronchiectasis has only
a relatively smell chance of being improved by the operstion
of phrenicectomy, and, on the contrary, s definte chance of
being made worse. ZIEven when improvement occurs, it is ususlly
not lasting. In some cases, the bronchi become more horizon-
tal and this results in more adequate drainage. There are
few occasions in which courh is completelr abolished by phren-
icectomy, and rarely, it aggravates the courh, vOf greater
significance is the fact that the sbolition of cough may

cause some herm, in that expectoration is more difficult and

sometimes @lmost impossible. Fhrenicectomy may reduce the
" amount of expectoration to a sitriking extent, even cousingiits

disappearance, This effect is unfortunately not alwavs lasting.

N
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We have noticed no striking éffect upon fetor in cases of
bronchiectasis treated only by phrenicectomy. ( ) In
Wilson's experience, ( ), the effect of combined artificial

pneumcthorex and phrerie avulsion on the fetor was most

»marked. The fetor was made not offensive or al least less

offensive in most of his cases.

The results of pﬁrenicectomy as a prophylexis againsf
the developmment of bronchiectasis, so far, are far from sat-
isfactory.

Bruns and Sauerbruch (€5 ) produced carnification
of the lung by ligasting the branches of the pulmonsry artery.
It was hoped that this procedure might be of value in the
treatment of bronchiectasis, by influencing hamoptysis which
may be so striking a manifestation of the disease, In 1214,
ﬁillﬁ iMeyer reported that a branch of the pulmonary artery
had been ligsted for bronchiectasis on 11 occsasions {Ssuerbruch 7;
YMorrison Davis l; Willy Meyer 3). At this time Meyer stated
that all patients were improved, but none entirely free of
their expectoraticn (82). In 1917, he presented a patient
whose brench of the pulmonary artery going to the risht lower
lobe had been ligsted 4 years previously (1913). Mever then
stated fthat his 22 year old pa;ient had been annoyed nprevious-
ly by frequent expectoration of & very large emount of very

foul mueo~pus, but following the ligation of the branch of
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the pulmonary artery to the diseased lobejsexpectoration was
reducéd from 350§c. to 15-30ce. in 24 hours.

Bfanchiectasis has been treated by cautery
pneuﬁectomy (Graham)v(52), (99). Sauerbruch's operation is
a lobectomy performed by the cautery. Our (14) operation, on
the contrary, is based on the idea of removing only the dis-
eased portion of the lobe, although ocecasionally subiotsal
lobectomies heve béen peyfonneﬂ. Herrincton {60) believes &
partiél pneume c tomy ﬁo be of value. Bronchiectasis mssocisted
with multiple lung abscesses and chronic lung abscesses with
secondsry bronchiectasis, are the types moét suited to cautery
pneumectony. Burrell (27 tried cauterizetion in two cases,
both died. Eloessef %3 ) believes that when there is ulcera-
tion of thé bronchial walls and true abscess formation, {com~
plicated bronchiectesis), in patients unasble to withstend
more severe procedures, they mey be opened with the cautery.
Whitaker (116 believes cautery pneumectomy %0 be of value,
Those torms subsequent to the bronchopneumonias of the exan-
themata, pertussis, and influenze, anc to similar lesions due

to foreign bodies, resnond well. The presence of an associ-

- ated bronchopleural fistula or empyeme doesn't retrect from

the expected result. Singer and Grehem (105 prefer to use

. cautery pneumectomy in those cases in which the predominesnt

lesion is & chronic abscess of the lung, either single or




R,

PAGE SIXTY~FIVE

multiple. Cautery pneumectomy doesn't seém to be siiiteble for
those cases of bronchiectasis which are perhans of congenital
origin and which are associated with long and wide dilatstions
in the lower lobe. (Sacular type). It =hould be employed with
caution in the presence of extensive btilateral lesions, be-
couse if the opposite lung is badly disessed the patient may
observe but little or no improvement regardless of the result
obtained on the treated side. To put it more concisely, one
can state that cautery §neumeétomy is recommended to those
suffering from unilateral fypes of bronchiectesis who have

not responded well to the simpler forms of therapy, for whom
thorecoplasty is either not inéieatéd for various reasons, or
hes failed to relieve the symptoms, and upon whom the perfor-
mance of a lobectomy, although desifable, is unwise or tech-
nically impossible. (14), fThe operetion can belmade to com-
bine the three cardinal principles of the surgical treatment
of chronic pulmonary suppuration, namely, (a) drainace, (b)
compression, (e) extirpation. It ecan be performed in multi-
rle stages with relatvively 1little disturbance to the patieﬁt
which makes it suitable even in patients whoee vitality is
low. Lilienthal (75) uses Graﬁam's techni@ue,‘which is as
follows: ”

Af the first stuage, the field is exposed by

turning up a flap of skin and muscle and the removal of two
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ér three ribs for distances of about three or four inches.
The ribs are removed by subreriosteal resection, and the
periocsteum is ﬁhen peeled off the pleurs with the inter-
costal bundles, including the intercostal mﬁscles, vessels,
and nerves. This procedure, in itself, permits an appreci-
able emount of compression of the affected lung tissue, g8l-
though, of coursg, not to the same extent as in & thoraco-
plasty. The exposed ends of the ribs are packed with bone
waxv to minimize the danger of»osteomyelitis. The diseased
portion of the lung is now in view, covered by tleura to which‘
it is often densely adherent. 1t is essentiasl, before pro-
ceeding further, that the lung should be firmly adherent to
the pleura., Otherwise, after the pleura has be=n penetrated,
the lung will retract away, and an empyema will result. To
determine definitely whether or ﬁot the lung is adherent, the
pleura should be opened. If the lung is found not to be
firmly adherent, adhesions can be created by any of the stan-
dard methods, such as suture and gauze packing against the
pleura. If, while making the investigstiion, the lung has be-
come retracted away Trom the pleura by an inrush of air into
the pleura cavity, it will be found best then to inflate the
lung by positive pressure, to close the pleura, to pack gauze
against it und to positpone any further operative érocedure

until after the lung has become adherent. After the exposure




has been made, the first stage of the operation can then be

terminated and, in patients who are bed risks it is well not

to rzroceed further at this stage. No sutures are placed in

the flanp.

- ATter the lapse of about ten dayvs the first cauteri-

zation can be done, or, if the patient is in cood condition

and if sdhesions are known to‘be present between the lung =and

parietal pleura the first cauterization‘can be performed at

the time of meking the exposure. #ith & large soldering

iron heated to & red heat, an excavation is then made into

S the lung tissue. 1f sn old drainsge tract exists it is well
to begin the czuterization by plunging the hot irén into the
sinus and to work out from that eccenirically., Other abscesses
are sometimes found in this way lving close to but ot communi-
cating with the main drainage traet. In the cases in which the
pathologicsl condition is bronchiectasis, the first objective

. ig to provide nultiple drainage openings by exposing a large

eross section of the bronchial tree. To acecmplish this, ﬁhe

effort is made to begin by burning ever a fairly large sufface

gj} instead of by burning too deeply into the lung. After the
'slough has separated thgre is sometimes as many as 10 or 15
"
bronchisl fistulag from each of which pus exudes. 4s a rule,
the better the drainage is established, the more rapid will be
A
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the convalescence. Repeated cauterization should not be done
t00 soon. Our axpariencé has shown that it is better to wait
about three weeks before repeating the cauterizstion. In some
cases, less cauterization was necessary thén had been originaily
supposed, if several weeks of free drainage through multiple
bronchial fistulaé has been permitted. There is undoubtedly
some tendency in even the long standing cases for the dissased
tissue to heal 1f adequate drainage of the pus is provided., The
establishment of many bronchial fistulag by a eross section of
a relatively large part of the affected lobe provides better
dreinage than can be accomplished in any other way. The effect
of the heat from the cautery is transferred a variable distance
away Tfrom the plsce with which it is actually in contact and
this effect doubtless leads to the destruétion of more secreting
surface. In some of our cases one cauterization has been suf-
ficient and in others three or more have been undertsken. It

is bedter to do too little at a time rather thah too much. If
hemorrhage from a large vessel occurs it mey be controlled by
packing,'and the operation is terminated then. It is well, in
such cases, net to remove the packing until after 7 ito 10 days.
If the pack has become loossned spontanecusly, it may be re~
moved before that time, Tollowed by the apﬁlication of & fres

packing.
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Usually there is no shock snd the patients look as

&

" though no operation has been performed on them. For the first

24 or 48 hours there may be either a msrkeé& diminution or a
complete absence of cough or sputum. Generally on about the
third day, the patient develops a little fever and complains of
malaise, loss of appetite, and even sometimes of.nausea and
vomiting. These'symptoms are a?parently due to intoxication
from the burnt tissue, and they form another reason for not per-
forming & too extensive cauterization st one stage. The symp-
toms of intoxication are likely to persist until the slough has
separated, usually about the tenth to twelfth day. Coinc;dent—
ally with the appearance of these synptoms,the cough and spu-
tum may he increesed,; and may actually become grester than be-
fore the operation. Later as the slough separates and as the

Tus A
open bronchioles begin to dischargeAto the outside, the cough
and sputum diminish, the fever disappears, the appétite re-
turns and the patient feels well, 'In two cases during actual
cauterization death has occurred on the operaiing table pre-
ceded by signs of cortical irritation. It seemed prébable thet
thece deaths were due to cerebral embdolism, possiﬁly éf air.
Hence, the possibility of cersbral embolism exists as a greater
danger than hemorrhage. (15).

The results of cauterizaticn in 21 cases of chronic
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lung suppuration were published by CGraham 66 ) in 1925. Six
patients (30%) were free from symptoms and completely healed.
Six patients (30%) wers free from symptoms, but had bronchial
fistulagﬂ Three patients (15%) showed marked improvement.
There were four deaths {20%). In two cases the improvement
was ¢111l in progress and one patient was lost track off

The following $sble (13) impresses one with the low
operative mortality in a large series of cases and with the

excellent late resulis.

ﬁeqults of operstions of caute , pneumectomy performed prior 1o

. 1930, not including carcinoma of the lung,
Number of cuases 54
Definitely improved 36 (66.6%)
Moderately improved 2 ( 3.8%)
Slightly improved 3 ( 5.6%)
Not improved 7 (12.6%)
Dead (operative mortality) 6 (11.0%)
Number of cases 54 late results
Number of patients still alive36 (66.6%) A1l pts.at work
Definitely improved. 34 (83.0%)
Moderately improved 1 { 1.6%)
Slightly improved 0
Not improved 1 { 1.6%)
Operative deaths 6 (11.0%)
Late deaths not due to opsra-
tion 12 (22.0%)
. Bronchial fistulase still
£j>§ present 17 (47.0%) of living pts.

In five of the ¥ seventeen cases, the fistulue have closed since
this table was published. Open fistulag remaln in only 12 cases

which mekes (33.0%) of the living patients, and some of the 12

b,
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have declined any operative attempts at closure, becesuse the
inconvenience of the fisfula§ to them is slight.

In the sbove table the exprescion "definitely improved”
signifies that the patients so designated have been able t&
return to their normal activities, and ihey are free from all
symptonms except that in those noted a bronchial fistula remains.
The expresstion "definitely improved” is probably more appro-
piate than "cured.”

Bronchial fistulea, the result of cautery pneu;
meciomy are never allowed 1o close befilore one is quite certain
that the diseased bronchii and lung tissue have been adequately
treated. They are, therefore, seldom allowed to close before
several months have elapsed. (Thére doesn't seem to be anv defi-
nite indication that the existence of a bronchial fistula al~-
ways constitutes & menace, however, it is desirable that they
shovld eventually become obliterated. Ih most cases, this takes
place by circuler contraction of scar tissue (Bettman) and con-
versaly, spontaneous closure is prevented usually beéagse.of
the inabilitv of the scar tissue around the bronchus to contract
because of Tir ‘fixation of the lung to the chest Wall.‘

Bettmasn 46 ) has found the method of'cautery
pneumectomy satisfactory in five cases. Your of the caszes are
considerad to be clinically well. There was one death.

Coquelet { 33) removes wedpes of lung ticssue in
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his cautery pneumectomies. He has performed this so-called
- . . .
"cuneo-pneumetcomie™ on six patients. Three were completely
cured without fistulas, one patient was cured of his suppura-

tion but still has an open cavity. The fifth patient 1

0

s1ill recelving treatment, but is consideradbly improved. One

patient died of massive bronchopneumonia in the oprosite lung.

For seversl yvears, 1obectomy‘in the treatment
of bronchiectasis was abandoned, probably because of’its high
operative mortality. IHowever, with the recent reports 212
cases are available in which lobeciomy has been nerformed.

Al though improvements in methods of opérating have been in-
troduced in recent years, the operation remains, even in the
best hands one of the most serious in the surgical repertory.
Of the 212 collected cases (15) né less than 72 patients (34%)
have died apparently because of the operation and aypparently
in only 99 patients (47%) was a thoroughly satisfasetory re-
sult obtained., ZEven if we take the more recent and nmore
favorable figures, we still find thet a npatient with bronchi-
ectasis who submits to a lobectomy runs about a 15-20% risk
of dying because of the operation, and that if hevrecovers

from the operation he has only about a 85% chance of having a

thoroughly satisfactory result with solid healing of the wound.

However, it is probable that most of those who have obtained
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satisfectory results have been saved from death due to the
natural consequeﬁces of the disease; and most of those who
have died as the result of the operation &ould have died if
left untreated. Up to the present time lobectomy has very
little to offer to patients with excessive bilatersl bronchi-
ectasis. One case of bilateral cautery pneumectomy has been
reported, and wes are tgld that Eloesser.has performed a suce:
eessful bilateral lobectomy for bronchiectasis. (15).
Lilienthal ({y3) states that he has submitted

o

42 patisnts to lobectomies. This group of resections includes
. ,
some subtotal pneumectomies, and cases in which resection of

a greater part of a lobe was performed. The lesion was in every
instance non-tuberculous. 27,--(64.3%) of these patients are
dead as & result of the operatiocn. One patient, not among the

27, died more than nine years after an extensive pneumectomy
when The lefv upper and part of the lower lobe had been removed.
This patient was well save for a bronchial fistula, was active,
and apparently in good health, He died rather suddsnly from
pulmon&ry-tuberculosis. The Tindings in this case were confirmed
by necropsy. The above is the only subsequent death which occured
among the 10 patienits who recovered. Four other patients have
bfonchial fistulas, one permanent, the other three expected to
heal. The last four consecutive cases are entirely well or

convalescent.with bronchial fistulas which are expected to close.
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Tilienthal is convinced that ell these 42 patients would
have been dead by-this time without operation, end that

none of them would have beén well without lobectomy. He is

of the opinion that better results can be expected when the
operation is divided into two stages, particulesrly in those
cases. in which adhesions of the chest wall to the lung are
not present at the time of exploration. Vhen all thinecs are
considered, this will not deter most patients from taking the

risk if they have suffered for a year or more, for by this time

life has often become intolerable. 4And the result is one which

in the event of sucéess offers a cure with little oi no apparent
deformity and with excellent function, beth visceral and general,
|

Extirpation of the suppurating bronchiectaticjmass also has

the advantage of removing the danger of‘malig%ant degeneration

of the lune. (75}. His present procedure at tﬂe first stage is:
"A long thoracotomy through an interspace usually the

seventh, when a lower lobe is to be resected, or, in contemplated

upper lobe resection, & continuation upward posteriorly-with

the division ¢f three or more ribs, so that ample space may be

hed by retraction. Adhesions are secured by rough frietion with

gauze dipped in tincture of iodine, 4t this Tirst stage there

mey be & long reseefion of one rib or noné atv all according to

the possibility of spreading with retrasction or because of the

need of speed. A dependent opening is made with valvular tube
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dreinage and the large wound 1s completely closed by sutures.

A week of more later, the second stage of the lobectomy is
performed. The stump is isolated, crushed, and licated in
sections with heavy chromicized catgut, the ends of which are
left protruding from the wound posteriorly. & large stuﬁp‘is
ieft and every vessel whose mouth cen be seen is separately
ligated. This is done because in many of these cases the ped-
icle is induyated and the vessels contained therein may not
have been crushed sufficiently, so that early atrophy'may vermit
reestablishmént of the lumen. The long end of the stump ligat-
ures are drawn out of the wound postériorly end are féstened

in place with a safety pin after tying thg@ together. The wound
is then closed and covered with an occlusive dressing, but the

original low drainsge tube is left in place ouiside the dress-

ings, and good valvular suction drainspe is provided. Lilienthel

has recently preceded the operati@n of lower lcbe removasl by
avulsion of the phrenic nerve, e apparvently considers this
procedure advantageous.

Brunn and Faulkner @5} had five cases of lob--
gctomy for bronchiectasis with one death due to hemorrhage,
which was probably preventable, &and they removed the lower
ané middle lobes of a very interesting case which proved to be
a carcinomea of the lung. In lobectomies, they followed the tech-
nic of Lilienthal, modified from time Yo time as experience

seemed to direct.
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Garre (51) has mobilized the lung after ex-

tensive rit resection for exposure, and sulured its edge to the

- chest wall at & level above the dome of the diaphrasm, packing

gauze into the space below. In this way he gets compression by
upwerd displescement of the lung and it results in marked im-
provement. Later he resects the diseased lobe.

Guibsl (57 ), who is credited by some as having
performed the first successful two-stage lobectomy, has report-
ed six lobectomies with five deaths.

zeaijer{¥23) in 1927 reported a case in which
preliminary.phrenicectomy was followed by rib resection which
included the vperiostium and intercostsl muscles. The diseased.
lobe was then iscolated intrathoracically and was tamponed. The
temponed isolated lobe was finally incised and resected. This
procedure was apparentlyrquite successful,

Coryllos (34} sistes that he hes performed seven
lobectomies for bronchiectasis with twe deaths. One of the suc-
cessful cases listed as a lobectomy, was actually & cautery
bnevmeciomny. On six cccassicns he performed multiéle stege lob~
ectomy similar to that described by Zaaljer. The successive
stages include pneumothorax, phrenicectomy, thoracoplasty, and
then lobectomyv. In six of his patients bronchial fistulas
followed the operation. These closed in from four to six months
following the operation. In one patient no bronchisl fistula

resulted,
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Brunn in 1928, reported six lobectomies with
four cures, one improvement, and one death. (22). He recently

states he has done eight lobectomies with one death. (24).

PN

Niésen (85) reported the successful removal of
the entire left luﬁé for bronchiectasis.,

Robinson (94) in 1817, reported five resections
of the lowér lobe of the lung for bronchiectasis with one death.
In a subsequent report, however, this number was increased to
seven lobectomies with three deaths. (94 ).

Weinberg (119 has done three lobectomies with
one death.

Hansen {59 ) has reported three cures and one death,

Hitzrot reported a successful lobectomy. (88).

de'Qﬁervaine has also reported & successful
lobectomy. {39,

Burrell (27) believes that lobectomy is indie-
ated in only the most‘seﬁere cases, and is rarely if ever
justified in.bronchiectasis. O0f the surgical meésures pre-
viously discussed, Burrell has had the experience of having
some of his patients go throtgh with}as many as five of them,
égirﬁ and then have to be content with postural drainage.

t‘ Riviére, (83 ) believes that lobegtomy and cautery
lobectomy can only be considered fqr well localized aress of
disease. A combination of two or more methods mey best meet

individual needs under some conditions.,
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Alexender and Buckinghmix;g@)use a lobectomy,
of iwo étages, in the late steges of‘the disease while the
patient is still in good condition, with operative mortality
of 20 = 30 % in their hands. Their method is to use the sim-
plest appropiate measure first} and as soon as it is found to
be inadeguate, the next more radical method is used.

Eloesser ( 43 believes that a two or more stage
lobsctomy is iﬁdiéatéd for fhe cases of complicated unilateral
bronchiectasis, 1f the patients are rather robust. The chest
is left open, and the hilus fixed with clamps, sutures’or
vacking, “hen thicity; sepsis, or cyanosis and marked dyspnesa
is presént, operation on the chest wall is contra-indicated.
They permit only pneumothorax or phrenic nerve avulsion.

Flick (47 ) states that he has performed three
lobectomieé with two deaths and one complste cure. The type
of operation differed in each case,

E. A. Graham (15 ), 1922, reported three lobec~
tomies for bronchiectasis with one curé and two operative
deaths. The operations were performed in two or more stages.
In the first case, which was the successful one, it was noted
that the comparativelywslight postoperative difficulty was due

probably to the fact that the uninvolved upper lobe wes firmly

. adherent to the chest well. 1In the published reports of these

cases the comment was made, "Any procedure whigh will permit

the easy and safe creation of firm adhesions between the un-
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affected portion of the lung and the chest wall will serve
greatly to reduce the mortality of the oéératiOn, Tor the
double benefit of a minimum of pleursl caviiy to be infected
and a minimél amount of resplratory disturbance during and
imﬁediatély after the operation will result."

According to John Alexander (1'),Athe gentle wiping
of the entire interpleural surféce at the first stage causes
a traumatic pleuritis with infiltration and marked thickening
of the subpleural layer which presumébly, serves as & partial
protective barrier agéinst the inevitable interpleura} infec~
tion that follows fhe second stage of the operation performed
10 - 12 days later. It is also sa&id to serve as a protection
areinst the development of medisstinitis. In addition, the
traumatic pleuritis causes the undisgased uprer lobe to become
firmly adherent to the thorecic parietes, during the interval
between the first and second stages. Tﬁis "prevents what ﬁould
otherwise be a grave total hemithorascic empyema.” Ie states
that each stage of the operetion can usually be performed in.
less than thirty minutes. This he cénsideré to be a -grest ad-
vantage to patients who have long beer i1l frémva toxié dig=
gj}ﬁ ease. He feels that this period is considerabdly shortér than

that émployed in a one stage lobectomy. Aléxgnder'has ﬁad1
12 cases of two stage lobsctomy for bronchiectésis. ’fiQe (41.66%)
are completely cured (no sputum and woukd closed]; twofl6.66%)

\v) greatly improved; two improved (16.66%); one (8.33%) operated
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on too recently to judge result; none unchanged or worse ex-
cept two (16.66%) dead. By excluding the too recent case,
nine (81.81%) of the eleven are either cured or improved and
in Eight of them the wouhd is ciosed, the remaining bne having
a pin-sized opening that is sometimes open, sometimes closed.
In the two fatal cases of Creham, an effort was made
at a preliminary stage to c?eate such adhesions. One of the
patients died apparently because the attempt was unsuccessful?
and the other 6n the fifth postoperative day from an extensive
bilateral bronchopneumonie, although Tirm adhesions had beeﬁ
produced successfully between the upper and middle lobes and
the chest well es the result of the operstion. It is probable
that the fatel pheumonia was Iinduced by the spillling over of

secretions from the infected lobe into the healthy portions of

. the lung &t the time of lobectomy, a daneer which has been par-

ticularly emphasized by Archibald ( 3 ).

Faulkner (45 ) explains postoperative mortality as due
to internal drainasze, which is the spillipg of intrsbronchial
secretions from the diseased‘bronchus into the heighboring
bronchi of either lune., This results in a dissemination of
the infection and an obstruction of the sir flow. It‘explains
postoperative pulmenary atelectasis (massive collapse) and
deaths abscribed to postopesrative cardiac failure, broncho-
pneumo;ia, cerebral or pulmdnary'emboli, operative shock, or

scopolamine toxicity. Thése:zpostoperative complications may
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be prevented if there is careful cheice of anesthetic, selef-
tion of proper posturs, aﬁd strict attention paid to hemostasis
and to the removal of excess intra-bronchiasl secretions. IEx-
pectorants should be used instead of atropime.and all méasures
tending %o aid in the evacugtion of pus should be Tostered.
There should be =& bronchoscdpic aspiration before and after the
operation. The Trendelenberg position shouléd be employed not
only in the operating room but also after the patient's return
to the ward. Nitrous oxide and oxygen should be the anesthetic
of choice, as the narcosié is net so persistént after thg oﬁera»
tion,and the patient is bedter able to expectorate and cough to
remove the collected intrabronchial secretions, than affer
scopolamine anesthesia, for example.

The technic that Graham uséd in the successful
case is noted ih the following case report (in part) :
fale, Age 17, Bronchiectasis left lower lobe. Complaints of
chronic cough with excessive amount of foul expectoration.
Had postural drainage treatment and vneumothorax tréatment
previously. The physical exam showed findings characteristic
of bronchiectasis, The first stage of the operation was
performed November 6, 1920, About fivé inches of the seventh,
eighth, and ninth ribs on the left side were resected from
the angles of the ribs to the memmary line. The corresponding
intercostal btundles were excised. The pleﬁra was apparently
adherent and was not opened. The first stage terminated after

closing the skin with silkworm and silk sutures, without
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drainage. There was no marked reaction to the first siage
operation, but an elevation of temperature one degree, and

a Taint trace of albumen w;th 8 Tew hyaline and granular casts.
Healing océured by primary intention. On IHovember 22, the old
Tlap was turned up; the pleura was opened, with but little
change in the respirations at first. The upper lobe was adherent
to the parietal pleura. There was alsc exitensive adhesions
between the diaphraem and lung. The lower lobe was dark, fimm,
aﬁd nodular. Adhesions between the luhg, diaphragm, and chest
wall were broken up with the finger. Osuze soaked in petrclatum
wag packed about the 1oﬁer lobe. The second stare was terminae
ted. Heaction was more severe after the secdnd stare than the
first. The temberature on the following day was 101 degrees F.;

pulse 110; respiration 22. There was considerable discharge

s

of bloody serum. On the sixth day after operation, the packing

)

from the chest was removed, under nitrous oxide anesthesis, and

ot

hree Carrsl tubes were inserted for irrigstion with Tlakin's

solution., The temperature continued te be slevaled reaching a

0

height of 104 degrees ¥., until the rinth day postoperative

s

(Decerber 1), when it fell teo practicelly nommel and remainsd

[

so until the third stage of the operation, which was carvied

N vy
LT L Liva

r
[

r nitrous oxide anesthesia on December 31. The old.

incision was rzopened and the lung was found o heve retracisd

2

upwards somevwhat. In order to provide .wore spzce, about four

i
-

inches of the fifth and sixth 1ribs wers removed. The lower
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since. T vatient has besn well and at work for over ten

years. e indulges in athleticé and‘is an anateur boxer of
considerable.ability.

Thittemore (118 has reported 10 lobectomies
verformed after exteriorization of the diseased portion of the
ldng. 7 patients recovered and‘Z\diad, a mortality of 30%.

2 died of pneumonia in the rood luﬁg; the Tirst, 10 days after
operation, and the second, tvo weeks after ihe operaticon. 6 of
the 7 petients who recovered are stated to be in zood condition.
4 of these have no sputum, =nd 2 don't expectorate more than a
dram of sputum every 24 hours. The seventh patient is well as

-

Tar as the side operated on is concerned, but has developed
disease in the other lung, The wounds of g1l of these patients

are healed, and thelr bronchial fistulas spparently closed with-

the necessity of any further surgery. ‘hittemore stagss

ot

ou

“{119) that he has hed two cases-in which he could not deliver

the lobe Satisfactarily. In these cases he packed géuze around
it wifh the result that the lobe gradually sloughed away. One
patient is perfectly well as the result of this procsdure and
the other left the hospital much improved and with a sinus,

the latisr patient has been lost sicsht of, but he was Yknown 1o
be doing well three or four months after lesving the hospital.
The technique which Whitiemore employs has been described by

him in the following manner: the pleural cavity is opened
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after the section of a considerable portioen of the seventh
riv. The opening is spread widely. If lobectomy is then de-
c¢ided upon, sections of a suificient number of ribs are re-
moved so that the lobe can be delivered from the pleural cavity
after adhesions and the pulmonary ligament asre divided. The
lobe is then sutured to fhe muscles of the chest wall, the
sutures being placed as near the root as possible. TIn some
instances Whittemors has placed an elastic tourniquet about
the root of the lobe. The lobe is then surrounded by rauze,
& catheter directed to the root of thé lung and the wound
closed., The lobe is azllowed to slough away gredually, and
this is usually sccomplished in 3 to 4 weeks. The pleural
cavity tecomes Oblitefated by the inflation of the uprer lobe
and the rise of the diapﬁragm, and in Whittemore's experience
during this pericd thé fistulas become closed. Drainage is to
be maintained until the cévity is obliterated. In certain in-
stances “hittemore recommends the performance of & preliminary
thoracoplasty.

Tolly (41 ) has performed a.successful two stage
lobectomy according tb the method descrived by Whittemore.
The patient is said'to be in excellent condition.

B. A. Graham &3 ) has also performed thrse sub-
total lobectomies according to a method described by Thittemore
in 1927. One of the patients'died. In one of the other cases

the persistence of bronchial fistulas with a copious discharge
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of pué made the resulf unsatisfactory. It will probasbly be
necessary to remove the remsining portion of the lobe. In the
third case an entirely successful result was obtained ffom a
twd stage operation performed seven years sgo. At this opera-
tion & lower lobe was exteriorizeﬁ and ten days later, the
portion outside of the skin was cut off with the cautery.
Shenstone (g9 ) operated 15 cases of bronchiecta=-
sis removing one or more lobes, after the cases had been for a
considerable period under the care of expert physicians and
g1l the simpler forms of treatment had béen tried without
sufficient benefit to warrent thelr continuance, and no case
was considered sultable for trausfer to the surgical wards
until lipiodol injections had, as far as possible, excluded
bilate:al or multilocular disease. The first cese had & lobse-
tony performed six weeks after a wide lower thoracoplasty. Con-
siderable hemorrhage and shock was encountered and only & repid
and inadeqguate closure of both the pedicle and wound wés pos=-
sible, and the patient died Tive days later from septic pleurisy,
and pneumonia. A long incision in the general direction of the
ribs, usually sixth interspace, from the angle of thescapula to
the costal cartilages in front is made, under spinal anesthesié.
When the lung has retracted, the intercostals with the under-
lying plsura may be divided safely from the costal cartilages

J

to the sngle of the ribs,and the’would spread vildely with self-

retaining retractors giving an enormous exposure. Athesions,
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if encountered are separated by a combination of sharp and

blunt dissection, care heing taken to avoid wounding the lung.

.

When the diseased lobe has been freed completely, a snarecof?

heavy cord is passed around it as near as possible to the
mediastinum, and the loop drawn tight in the instrument de-
signed for the purpose. (Similar to tonsil snare). Without
devitalization of the tissue it controls the bloed supply,
obstructs the bronchus, provides a solid support during the
suture of the pedicle, and can be used in limiting mediastinal
movement during the operstion. A second snare 1s used 1.5 inches
distal to the firét to prevent the escape of the infective
material during the section of the lung. Affer secticning the
lung, obvious vessels are caught with forceps and ligated, and
a running suture of chromic catgut is introduced across the
pedicle, but not including its pleursl margin. The snare is
then released and the suture is tied. & further running. cat-
gut stitch closes over the pleural mergin, endeavoring to in-
vert the edges in the process, and the stem is sutured to the
undeér surface of the upper lobe., A small incision is then
made in the ninth inner space in front of the mid-axillaery
g:}‘ ) line through which the end of a long tube of 32 ¥ calibver is
drawn. fhe Tfenestrated end of this tube iz placed about one
inch away from the pedicle of fhe resected lung, and maintained
e in plece by a catgut suture inserted into the summit of the

N diaphragm, The wound is closed in layers. Interrupted chromic




TR

AT,

PAGE XIGHTY-EIGHT

5

catzul sutures inclosing ihe adjacent rivs bring the edges of
the long rent in the intercostals easily =nd accurately to-
gether. As soon as the pleura is closed, the distal end of
the dreinage tube is placed under the surfsce of a mildly anti-
septic solution contained in a botile, maintained at least two
feet below the level of the chest and the patient is asked to

cough, which expresses the air from the pleural cavity, per-
mits the rapid expansion of the lung, and prevents mediastinal
flapping. At the end of 24 hours they attach a continuous
siphon drainage to this tube using a column of water 18 inches
high, Its use is contiﬁued until the tube is withdrawn or a
fistula develops.

Of 14 cases operated on in one stage, 9 cases were for
excision of the lower lobe only; 3 for the excision of the
right middle and lower lobe at the same time, and 2 cases of
excision of the left lower lobe with the removal of a consid-
erable portion of the left upner lobe, too. Of'the 14 cases
3 have died, 2 with diffuse sepntic pnéumonia s Tew days post-~
operative; %The third of secondary hemorrhage 8 months following
the primary resection and 3 weeks after a plastic cperation per-
formed for the closure of a persistent fistula. Shenstone (100}
states that he has perfommed 16 lobectomies with 3 deasths. Te
has employed spinal snesthesis in_his last 8 cases, and has
found it much more satisfactory than any other that he has em-

ploved. He uses between £30 to 300 mgms. of novocaine dissolved
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in 10 to 12 cc. of spinal fluid, and in no case‘has e had to
vse any genereal anesthesia. He gives his patients a sedative
of nembutal gr. iij, morphine gr. 1/4, and atropine gr. 1/150.
Airchivald (&) states that he has ¢ cases of
total lobectomy for bronchiectasis. His death rate, dependent

upon the operation of lobectomy is 2 ocut of 9, £ other deaths

.

“being due to later operations connsciéd with carcinoma of the

stem bronchus. Technique; in 7 of the @, the teéhnique has
been anproximately that of Shenstone of Toronto. That is,

a one stage operction, through a long indercostazl ineision, or
with resection of one rib, with torniquet for the étump, to
control hermorrhage, end another tornigquet on the lung, to pre=-
vent the outflow of pus, ligation separately of bronchi and
vessels_and covering over the stump with the lung cuff, fol-
lowed by & complete closure, with closed drainage and continu-
ous asplirntion. TMHowever, in the last £ cases Archibald has
added to this procsdure whet he expects will prove 8 very
valuable measure of safety; nemely, the preliminary intro-
duciion of a small inflatable balloon intoc the sitem bronchus
of the disessed lung. The instrument consists simplv of &

gum elastic‘Coude’catheter, to the end of which has been
attached & rubber bslloon. His analysis, several years ago

of the cause of death foilowing operation for lung abscess

and bronchiectasis, showed that the most frequent cause of

death was an acute infection of the good lung, from the as-
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piration of pus, during enesthesie, from the disezsed lgng.
Hedblom €6} states that he has performed 4 lo-
bectomies, all of them secondary to thoracoplasties and origi-
nelly performed for bronchiectasis of years duration. One
patient died on the table during the process of ;eparating the
lung from the hilus. The second patient did well for a few
days 7postoperative but developed a stirepilococeic pericarditis
from which she died in the second week. Two patients weré
cured, they are fres from cough and expectoration and there
re no bronchisl fistulas remeining. The technique used was
to meke a windcw through the  lateral chest wall, and after
the lung had been smeparated to the nilus, clemps were placed
areund the hilus and the lung cut sway. The pedicle was then

sutured with chromicized catgut. In his cases the pedicle was

2

ok

@
0]

so fibrous that this was easy to perform. Hedblom st
that the two patiients who recovered showed remarkably little
constitutional reaction from the operation itself. The opera-
tion was performed in two stages, the luns being separated
first, since this was the nmore difficult procedure, and in as

much as the lung was thoroughly adherent to the diaphraem.

Hedblom also reporis that he has perforred seversl partisl

cautery pneumectomies for bronchiectatic asbscesses with eood
results.
Brauer (9 ) state

that total lobeciomy was

unnecessary and dsngerous, and that all that was necessary was
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10 obiain adeqguate drainage, and that this could be done

by pertial resection. This operation calls fdr the mobilizat-
ion of the affected lobe. Deep sutures are then placed in
order to produce necrosis of the peripheral portion of the
lung, and at & subsequent date, the lung is amputated with
the paguelin cautery.

Harrington (61) states, " I have done nc cases
of lobectomies for bronchiectasis as a primery operation.
Howavef, I have done six cases following partial or complete
surgical collapse. 411 of these cases had a preliminary phren-
icotomy. They were a1l of & multilocu'ar type of abscess. Two
cases of this group died following operation. In the four cases
that survived operation, one is entirely healed, and the other
three have small bronchial fistul&s.ﬁ

Churehill (30) has presented the following
four experiences: (a) Male, age 17, exteriorization lob~-
egtcmy by temporary paralysis of the phrenic nerve and lower
rib réseetion. Very little of the lobe sloughecd off, but the
patient has been completely relieved of cough end sputum. ‘

é pin-point bronchial fistula opened in thé wound after six
months of complete closure, Duringz the past year he has had
two hemorrhages from this fistule. No discharge and absolutely

no sputum,
(b} Male, age 18, Repeated life-endasngering

hemorrhages from bronchiectasis in the'right lower lobe. Two

ounces of non~-foul sputum. Preliminary phrenicectomy and rib
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resection. lobe freed and diseased portion removed by deep
stitches and exteriowization. Result : Vound completely
healed and no furthgr hemorrhages.

(c) Male, age 21, repeated hemorrhages
and constant three ounces of sputum from the bronchus of the
left lower lobe. Preliminery phrenicectomy, single stage lob-
eétomy by primary emputation of the lobe and closure of the
stump with deep stitches., Result : No sputum, nc bronchial
fistulas, small empyema cavity %hich soon became obliterated.

' (d) Male, age 10, Preliminery crushing
of the phrenic nerve. rimery smputation of the lobe as in
case (¢). Result : Two drems of sputum & day in contrast to
two ounces of sputum before the operation. Still & residusl
empyema cavity which is rapidly closing.
At the present time Churchill states that he should elect t§
do a lobectomy by the following procedures: (&) temporary
erushing of the phrenic nerve (b) postural drainare under hose
pitsl observetion for six weeks {e¢) exploratory thoracotomy.
If the pleural cavity is found obliterated, then to proceed
with smputation of the lobe between tourniquets after the
method of Shenstone. If & free pleural cavity ils encountered,
adhesions about the lobe are separated and the pulmonary liga-
ment divided (d) a secondary cperstion with amputetion of the
lobe at a later deate.

It is usually wiser to consider that anything

but a elinices: <ure following & lobectomy implies that
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The treatment of bronchiectasis 1s varisble and
depends on {a) the etiological factor, (b) the mode of entrance
of the invader, (c) the disease present, (d) the location of the
dissase, and (e) the clinical progress of the patient. (58],

The experience of the physician or the surgeon
who has the case, and the financial aid available to the patient,
frequently determine the proéedure in each case.

Whatever may be the form of treatment, the most
important factor must be the consideration of the welfare of the
patient, and the most adaptable measures then utilized for each

individual case, as the conditions may werrant.
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