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PREFACE

THE first 1dea of thus book was concerved when I was a general
practibioner, seerng many patients who sought relief for their coughs
and their wheezng My lack of knowledge about chronic bronchitis
led me to keep records of my cases for further study More clinical
matenal was added during war time expertence at the Royal Hospatal,
Chelsea, and 1 India Thanks to the generosity of the Nuffield
Foundation and the London County Council, I was provided with
a research grant which allowed me to contioue my nvestigations
after demobilization This work was started as chinical assistant at
the Brompton Hospital under Dr Lee Lander and continued at
St John's Hospital, Battersea

My grateful thanks are due to Dr A P Piggot for hus help with
the sections of this book dealing with morbid anatomy, also to
Sister Dodman of St Johns Hospital, whose charts of sputum
measurements have been mvaluable

Thope that this attempt to give a new account of a very common,
every day disease will not be entirely lackiag 1w mterest

THH
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CHRONIC BRONCHITIS

Germany Wrting m 1792, he states* Perypreumonsa notha
Jortior nobis bronchiorum catarrhus est, quo n puiturtosis obesis
sembus cachectis laxis hommbus, frigida’et humuda sub tempes-
fate, ab accedente membrane mucosa hos canales imestientis
writatione, coprosior tenaxque pituita celeriors passu secreta
bronchiorum fines opplendo, suffo sat cito A
quin ob dolorem aut ob primariam nflammationem spintus
praecludatur

The term bronchitis, however, was first used by Charles
Badham, Phy to the We General Disp Y, 1
1808 His book Observations on the Inflammatory Affections of
the Mucous Membranes of the Bronchie 1s suﬂnthe classic
i o L e wre a1 e

ment mention most of the drugs 1 use toddy, with many
shrewd remarks on the mdicatons for their use Thes httle book,
which can quite easily be carried 1n the pocket, has only one
serious onussion There 1s no mention of the cardiac sequelae
of bronchitis In most other respects 1t 1§ superior to the recent
accounts of bronchitrs found m medical text books

The publication of De Pauseultation mediate, by Laennec 1n
1819, saw the next great advance 1n the description and classi-
fication of the bronchial diseases This author mentions chronie
mucous catarrh, chrome pituitous catarrh, suffocative catarrh
and dry catarrh as the chromc affections of the broncheal
tubes JHe s the first to describe bronchiectasis as a separate
entity Both chnical and pathological findings are given 1o the
account of these diseases, together with some personal expers-
ences 1n therapeutics Laennec, however, does not give pro-
munence to the later cardiac complications of emphysema and
bronchitis, which are now commonly termed chronic cor pul-
monale We shall return to the descriptions gwen by this authof
when discussing the climcal vaneties and morbid anatomy of
the disease

One of the best accounts of bronchitis by a Butish author 15
that of John Mackintosh, of Edinburgh The second edition of
Ius Elements of Pathology and Practice of Physic, published in
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1831, mentions (e fact that chronic pronchitis frequently o
exists witht diseases of the heatts and 15 @ CAUSE of dropsical
3

s

refer to Laennec, but ate of a stnctly pract\ca\ nature, payIe
much attention 10 actiologys chimate, occupation of the patient
and what would now be C

to make an nteresting contnbuuon was Damel Mac\achlan,
Physian 10 the Royal ‘Hospital ea He gaves 30

o

pauents and he agrees with Watso ce of the
appearan! sputum Hus descnption of the ¢ pheations
and the tyd anatomy are an adval of edecessors

The port 11 he gave M3y suil be rused with profit by

raut whic!
modern physicians Astudy of chrome pronchitis among Ch
Peasioners duritg the years 1940-44 ooty confirmed the findings
[ « - achty veArs pefore

T analuss of tC symptoma:
. - B wawaval
Hospital for Distas - st
pllb\\shcd 1n 1866, discusses the mecitan 2 the
mportance of post nasal catarth, the sigmificanc® ot 1maty

3






CHAPTER 11
THE BACKGROUND OF THE DISEASE

Curome bronchitis 1s one of the most conrmon diseases n this
. Cead 4 Ctem gt my o1oa

remarkable that hittle attentton has been paid to this condition
cither by the medical profession or by the prblic As a draiz on
public funds, chrontc bronchits comes second only to fibrositts
wm 1ts importance The loss of warking tune, cost of medical
treatment and sickness benefit mount up to a considerable sum
cach year In addition, the effects of prolonged t-health and
the tendency to premature death make this disease one of the
major socio-medical problems 1n this country today As W A
Laster has said  “If one consults the text-books on this subject
et e .t e 5 =

the very exsstence of the disease others consider it a symptom-
complex produced by a vanety of distant pathological factors
with a common end-result Since 1t seems to be such an impor-
tant condition, let us pass on to review uts frequency, distnbus
tion and aetiology, as much as possible 1n a factual manner

Frequency

Among the working classes m this country, diseases of the
respiratory tract are more common than any other group of atl-
nesses Thrs was first remarked by Calvert Holland n 1843 and
was confirmed by Pemberton i 1949, both sunveys taking place
w Sheffield According to the latter, bronchitis accounts for
more than 30 per cent of the total respiratory maladies Evans

s drawn to the freq of chrome ¢ m
Laverpool and Roper considers that the morbidity and mortahty

7




CHRONIC BRORCHITIS

underlying condition, usually cardiac Lister thinks that most
patieats with chronic bronchitis are really suffersng from 2 muld
degree of asthma, while Christopher attributes the conditton to
autonomsc imbalance Several Amertcan wrters describe an
entity which they call “sino bronchitis” and which seems to be
nothing more than chrome stusitis It has been smd, even m
England, “if the condition of the upper resprratory tract be
attended to, the Iower will Iook after itself *” One of the standard
medical text books menttons the aftermath of acute bronchitss,
climate, latitude, fatigue, privation cold, wet, fog deformities
of the chest chrome cardio renal disease and upper respiratory
tract diseases with mouth breathung as bemng the mamn pre-
disposing factors To thus, Tidy adds excesstve smoking and
Livingstone dust, fumes, hypertension, gout and alcoholism
Leonard Williams has, perhaps, the most interesting suggestion
“Chronic bronchitis with its accompanying emphysema 1s 2
disease on which a good deal of wholly unmerited sympathy 15
frequently wasted It 15 a disease of the gluttonous bibulous,
otiose and obese and represents a well deserved Nemesis for
these unlovely indulgences the majority of cases are un
doubtedly due to surfert and self mdulgence **

West goes mto rather more detail on the pomt of actiology
than do most writers He quotes experiments by Lauder Brunton
on the effects of cold, mentions the mfluence of the seasons
geography, race, age, sex, uritating dusts and nhentance
eventually discusses the bacteniology and copsiders the effects
of venous congestion as a possible contribution Some of these
factors have been investigated by the writer i a sefics O
patients under his control , others have been discussed m secent
medical publications The results of these researches may be
compared with the opintons quoted above

Upper respiratory mnfection

It has been customary for a specialist 1n diseases of the ear,

noseand throat to examine all cases of chronic bronchitis attend

mg my out patient climc or admutted to my wards during the

past two years Out of 42 such patients only 5 have shown any

sinusitis On the other hand, when a serjes of 53 cases were
10



BACKGROUND QF THE DISEASE

given 2 questionnaire mcluding enquiry into coryza, nasal block
and sore throats, the maidence of posittve answers was much
greater Some 44 per cent stated that they often had colds i
the head and 22 per cent that they did so occasionally Only
34 per cent considered that they had colds rarely As regards
blockage of the nose, 43 per cent considered that 1t was often
1 that state, 21 per cent thought that this was unusual and 36
per cent were blocked sometimes When questioned as to the
likelihoad of a cald tn the head going down on to the chest, 65
per cent stated that this was customary with them, 28 per cent
said that 1t did not do so and 7 per cent that it mught occur

There was considerable dwversity of oprmaon 2s 1o \be factors
which precipitated catching cold Cold weather stself was the

o 1 —Factars i onset of coryza

favounte, followed by draughts, wet, fogs, unpleasant smells,
cast winds and so on Some 17 per cent could not atinbute thew
coryza to any known factor (Fig 1) When asked about the
{requency of hoarseness and sote throats, it was found that the
latter was never a complaint and the former only in 14 per cent

These figures do not 20 fac to suppart chromic upper respiratory
tract infection as a cause of chrome bronchutis, however much
they may mdicate  lowered resistance to orgamsms i the cases
concerned

1



CHRONIC BRONCHITIS

Previous diseases

When asked about past 1llness before the onset of bronchts,
some 32 per cent of the senes claimed to have been previously
healthy, and 42 per cent had never suffered from any disease
affecting the respiratory tract A previous attack of bronchitis
had occurred m 14 per cent and the same number remenibered
having had f I was d 1n only 8 pec
cent, while 12 per cent had suffered from other respiratory infec
tons of some kind, usually pulmonary tuberculosis As regards
childhood, 77 per cent had no history of chest trouble, but 20 per
cent remembered having bronchius and 3 per cent some other
resptratory tract iflness The results of enquiry about coryza in
childhood were unsatisfactory

) Adronay tubercubss
B fr%erze
R s
= newmona e e toe]
Mor-respiralory dseace
— Tl
ETTIUITTIIIITIIN Meaktly [T arwetst grterrerives)
DTS S B W S |
v a % % v W% W XE®

Fig 2 —Previous diseases Fro 3 —Family history

Family history
There was a lustory of bronchitrs 1n some close relative lg
45 per cent of the patients In 25 per cent the father was aﬂ'cct:n
and 1 12 per cent the mother Other chest trouble had ;Jeres
present n 11 per cent of the fathersand 8 per centof the n:-]mf‘m
while 12 per cent of brothers and sisters had sufferc h“!’s
pulmonary tuberculoss, but only 8 per cent from bro;_lc }:e’ﬁ
Some 40 per cent of the mothers and 28 per cent of the fat
12



BACKGROUND OF THE DISEASE

of these patients had been completely healthy as far as could
be remembered The wncrdence of other diseases was mamly
either cardiac or cancer 0 so far as it was known Only one
man i the seres had both mother and father suffering from
bronchutis

Qccupation

This did not seem to have much influence upon the onset of
the disease Most of the cases (77 per cent) had been employed
indoars duning therr working ife and the remamder did not
seem to have been unduly exposed to mclement weather When
asked about dust 1n their occupation, 40 per cent stated that
they had been m contact with 1t and 60 per ceat did not think
50 Smee some of those wlo gave pasitive answers were window
cleaners, clerks and housewives, it 1s difficuit 1o know how much
notuce to take of their rephes

Geography

Chronic branchits 15 a disease with 3 definste distnbution 1
the world Countres with a dry atmosphere, such as the mddle
parts of the Umited States of America, seem to be relatively free
‘Those chimates with a high uniform temperatare, together with
a fow dew pont also see hittle of it North western Eurape s the
place sn winch 1t 1s most common, but any climate showing
wiolent temperature changes, moist atmosphere and cold raw
winds will favour the occurrence of the distase ¥t 1s necessary

hospitals One of these was a Britsh Multary Hospital, where
almost every case labelled “bronchitis” showed wheezng as its
maun feature Almost ali of these ¢leared up the moment they
were transferred from & dry dusty station to one where there
was some atmosphenc mowsture At the Indian Mikitary Hos-
pital, the bronchitic patients were of a differcnt type, Tecble,
undersized, coughing and spitteng dut not usvally wheeaing
Most of them remarnied unfit for further mifitary service whate
ever treatment was adopted

13



CHRONIC BRONCHITIS

Season

In this country, chronic bronchitis 15 most prevalent 1n the
late wnter and spring Thus 1s borne out by the mortality figures
of the Registrar-General (Table IT)

Taste IT
Monthly Deaths from Chromic Bronchutis in 1946
Month Males Femaler Toral Percentage

January 2,133 1,241 3,374 19
February 1,301 7 2,072 12
March 1,579 806 2,385 14
April 875 45 1,320 8
May 713 325 | 1,038 6
June 5n 317 888 5
July 497 234 731 4
August 482 182 664 3
September 474 228 702 4
October 568 255 823 5
November 904 460 1,364 8
December 1,368 667 2035 12

11 465 5931 17,396 100

Fog

It has been shown by Breen and Benjamun that the morbsdity
and mortality from respiratory diseases 1 London 1s closely
related to the presence and duration of fog In particular, 8
combunation of fog with low temperatures 15 likely to cause 2
high death rate Evidence to support this 18 alse forthcoming
from Amenican sources It would seem as 1f the mucous mem-
brane of the respiratory tract has 1ts resistance to mfecuon
lowered by the impact of cold, damp, foggy air This was bomf
out 1 my expenence among the Chelsea penstoners, as met
tioned elsewhere 1 this book

14



BACKGRGUND OF THE DISEASE

Sex

e e wEe s t1 Lo ifamea e om dauoa e S 4 o
. . P L T
This béars out the chnical ganed at lhe

Medicat Mission Hospatal for Women and Children that chromc
bronchtis 15 2ot among the major problems encountared there,

Degenerative changes

Some authors consider that chromic bronchitis 1s evidence of
certain degenerative changes in the body Lord, for nstance,
baving had 161 subjects of the disease examuned post mortem,
found advanced cardiovascular changes in 103 of them (63 per
cent) He stated that seven out of mine cases with repnlar winter
cough showed “artertosclerosts of the aorta, vavular disease
of the heart or chrome nephnus” s the probabie cavse When
we consider the age at which this disease 1s most common, and
stdl mare, the age at which patients often die with 1t or 1ts com-
phications, then we see how necessary 1t 1s to take into acconnt
the varous changes mn the body which accompany advanang
years Atheroma of the aorta and coronary arteries 1s not un-
usual among subjects of sixty arseventy Thickemngof theedges
of valve cusps 15 common at this age Changes in renal structure
are not unexpected among the elderly, even those who have no
cough The weight of endence seems ta be aganst the hypo-
thesis of Lord

Yet, 1 past deseriphions of bronchitis and in previous das-
c\:ss:ons of its i\!cuclogy, sufficient notice has not been taken

[}

would permit the sh and i \tion
of a chrome cough




CHRONIC BRONCHITIS

Nose  Atrophy of the mucosa

Lungs Decline m efficiency of bronchial elimmnative mech
amsm, mcluding cihia and smooth muscle
Sclerotic changes 1n bronchi, connective tissve and
blood vesscls, dummshing normal movement
Degenerative changes 1n the pulmonary vascular bed
Decline m efficiency of nervous mechanism m the
lungs
Dimmshed effectiveness of lymphatic dranage
Reduction of vital capacity
Imparrment of activity n the reticulo endothelial
system .

Thorax Atrophy of mucosa and lymphoid tissue 1 pharynx
and trachea
Rugidity of chest wall, calcification of cartilages
Weakenmng of respiratory muscles, descent of the
diaphragm
General deterioration of circulatory effictency

General Diminished immuntty values
Impaired regulation of temperature
Decline 1 efficiency of other parts of the body

Conuideration of this Iist will show how accumulation of
sputum, epithehal changes, altered rmitability of the mucosa
and dunimshed effectiveness of cough may be brought about by
the mechamsms enumerated When we add weakening of thorf-.
acic muscles, impaired defence orgamzation and lowenng of
resistance to certain bacterial flora, some of the phcnfmcna

1n chronic t hitis are easter to compreh ﬁ;‘
explanation of the temporary successes from pencillin airos?‘s
and the disappointing subsequent relapsest
1f we take wfection to be a secondary factor, not a primary one
Sumlarly the results which foHO\Lv afmxmstrauon of “expec-

T '
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BACKGROUND OF THE DISEASE

many of the known facts about the disease and 15 therefore
worth entertarmg m the sphere of aetiology
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CHAPTER I

MORBID ANATOMY

Hustory

THE FIRST account of the morbid anatomy of chrome bronchitis
1s said to have been given by Morgagm, after dissecting 2 sub-
Jject suspected of phthusis ;n whom no tubercles were found
Badham describes the post-mortem 2pp of several
cases as far as the lungs are concered, but makes no mention
of the other organs Lasnnec 15 obviously famuliar with the

Gasrdner mentions bronciual obstruction by swollén mucous
membrane, atelectasis, atropby of the lung, emphysema, cca-

scientific classification of pulmonary disease have resulted m
the vemoval of certain features which he included The illustra.
tions of Hamilton and Ziegler towards the end of the last
century remain the best up to date, as the accounts 1n modern
text-books are generally poorer than those of their predecessors

Present material

The present study of morbid anatomy 1 chrome bronchuitis
18 based an the results of post-mortem examunatton 1 300 sub-
jects, allcarned out by Dr A P Pigpot, at St James® Hosputal,
Batham, or St John's Hospital, Battersea, London The age
and sex incidence 15 shown in Table III below As may be seen,
there are few cases under the age of fifty who have come to

PRI



CHRONIC BRONCHITIS

half the number 1n the ninth decade This makes an interesting
companson with the figures of the Regstrar-General given
an earler chapter

Taste 111
Age and Sex of Autopsy Subjects with Chronic Bronchitis

‘ Age Grovp Males Females Total Cases | PR
t 20-29 3 1 4
I 30-39 8 2 10 g
40-49 20 2 2
| 50-59 42 14 56 25
| 60 69 54 23 77 30
70-79 53 37 90 4
80 89 20 20 40 50
90-99 1 — 1 -
201 99 300 3
R A |

The criteria by which these subjects were selected was, first,
that they were known to have had a chronic cough dunng bfe
As far as morbid anatomy was concerned, the presence o
muco-pus or pus m the bronchial tree wath signs of inflamma
tion 1 the mucous membrane was taken as the charactersstic
feature for selection Gr Tt Bemecc were
excluded, but a few cases

resented climcally as s
ﬁlcluded ‘Where tlfere was <‘mly mucus 1n the bronchi and the
reddening of the Lintng seemed due to venous congestion rather
than mnflammation, the case was not accepted As will be seen
from Table IV, a few subjects 1 whom chronic bronchitis Wﬂ;
co-existent with another, more fatal, disease have been mclude
1n the sertes Pattents who had their chest trouble as a rml;:‘;
incident, however, have generally been omutted This dispo .
of patients who died from new growths 1n caecum, prostate,
bladder and stomach, dissenunated sclerosts and cerebral ;’Iﬂ;
cular lesions, gastric ulcers and ntestinal diverticult which k2
20



MORBID ANATOMY

perforated mto the pentoneal cavity—all of whom bad an
madental chromie bronchitis

Cavuses of death

By far the commonest cause of death in the cases Teviewed
was congestive heart failure (night ventncular falure) This
accounted for a third of the subjects Next came chronic bron-
chutis tself, without any other obvious fatal compheations i
just under a quarter of those exanuned Broncho-pneumoma
accounted for about a fifth of the deaths The remaining cardiac
Testons, such as left ventricular faslure with pulmonary oedema,
and myocardial degeneration were next on the hst After these
followed acute bronchitss, bronchiectasss and a pumber of 3n-
cidental causes of death, not mtimately related to the original
disease These results are expressed i Table IV

Tasre IV
Causes of Death in Chromie Bronchitis, at Autopsy

Lemon 1 Number
i Raght ventncular fafure t 98 33
Chromie bronchstss alone 69 23
Broncho-preusnonia 1 57 13
Acute bronchitis 20 7
Myacardist degeneration 18 ]
Laft ventncular falure i5 5
Cardiovaseular degeneration 9 3
Bronchwectasis (5)
Pyonephrosis () |
Spontancous pneumothorat (2)
Coronaty thrombosts
Aortic valvular disease 14 4 !
Spontancous rupture of nght
ventricle { §
Empyema 1
Acute pancreatitis {
| e -
Total 300 100 i

A



CHRONIC BRONCHITIS

Appearance of the lungs

The charactenstic finding at autopsy 1 cases of chronc
bronchitis 15 the presence of muco pus or pus in the bronchul
tubes Sometimes the whole bronchial tree 1s filled, down to the
smallest branches, so that the cut surface of the lung will be
come speckled with Iittle yellow blobs when squeezed In other
cases, only the lower or smaller bronchs contan this kind of
exudate Mucus alone may be found n cases of pulmonary
congestion, so that this condition must not be mustaken for
bronchitis The appearance of the mucous membrane varies
somewhat in different subjects Some cases show a rather shaggy
or velvety iming to their bronchial tubes, whle others seem to
have a sparse or meagre inner coat At times the longitudinal
striations are marked, but more often they are mconsprcuous
The colour of the mucosa varies, but 1s basically red When
inflammation 15 present only 1 the smaller tubes, the upper
reaches of the bronchral tree are striped pink between white
cartilages, resembling the triangles on a backgammon board
In other subjects, alternate bands of pink and red, or hghter
and darker red, are seen 1n the larger tubes, recalling the stripes
of a tiger Often the red colour 1s more uniform 1 1ts distnbu
tion and may be tinctured with cyanotic purple to a greater o
less degree 1n the lower or posterior branches One or two cases,
however, show a pearly white appearance 1n the larger tubes

As far as the substance of the lung 1s concerned, some degree
of emphysema 15 almost umversal In the serses under 1EVIEW,
atrophic emphysema was found in 13 per cent, marnly among
those aged over 70 A slight degree of hypertrophic emphysem: "
was seen 1n 22 per cent, moderate change 1o 52 per cent al;r
marked severe emphysema 1n 13 per cent, with large bu]]l:.:m
blebs at the free edges of the lungs It 1s interesting to thin o
several cases 1n which the radiological appearances 5“58”_:”
that bullae were present had none at autopsy, the converse “h 3
of course, often true We can compare the findings on emp 65' A
sema with those 1n a series of 926 patients over the age o e
dymg from various conditions Here atrophic chnngfis “arc
commoner than hypertrophic changes in all cases agcd l:n ol
than 82, but below ths age the proportion was reversed,
22



MORBID ANATOMY

at 75 hypertrophic emphyserna amouated to three-quarters of
the fotal The work of Macklm and Mackhin suggests that
atrophic changes are associated with sclerosts which results
central ngidity at the root of the lung and immobihty of the
{ubes Hypertrophic changes are due to damage to clastic
tissue which prevents recosl and fa\:curs over-distension In

The heart
The commonest cardiac abnormality in the series of autopstes
was dilatation of the night ventnicle, esther alone (36 per cent)
or combined with some degree of hypertrophy (29 per cent)
Pure hypertrophy was present to a shght degree in 6 per cent,
10 a moderate degree 1n 3 per cent and ¢o a considerable degree
11 2 per cent The latter group represented typical specimens of
chronie cor pufmonale On the left side of the heart, the ven-
- Viaa o T ad -~ GRL b cages (20 per
nt There was
L o _ Jertrophy and
dilatation in 4 per cent of the senies As regards the myocardium,
{t was soft, fnable and easy to shred between the fingers 1n
19 per cent of the subjects, fibroxd m 7 per cent, fatty in 4 per
cent and showed scars of past mfarcts 1n 4 per cent There was
typical brown atrophy in 3 per cent, while one case (0 3 per
cent) had a rupture of the nght ventricle When the zorta was
d, 1t was comp free from ath in 6 per cent
Some 22 per cent showed shight atheromatous change, 34 per
cent moderate atheroma and 27 per cent much atheroma with
calarfieation The coronary artenies were free from atheroma
11 per cent, had shight changes m 11 per cent, moderate athe-
roma in 43 per cent and cafcification 1 35 per cent, 10 110 cases
on whom a special note was made Most were aged over 60

Other organs B
Most of the organs showed some degree of congestion, This
was most marked in the hiver, where ¢ was found i 83 per cont
23



of the subjects The spleett was congcsted n 59 pet cent, e
fadneys 12 56 pet cent and e stomach 18 per €@

n this semies The remaimng organs showed 10 ©
charactensti® chang®

Morbid Chi ¢ with Chronic Bronchits

A!royh:c emphyse™
Sught hypertr© ophuc emp hysema
Moderate  » . 5‘7‘.5

Marke d " with plebs

D\l:ncd bmn chs 15
puimonary o oedem? 34
Cons o\:dauen 3
pical scat 10
Fibrosis 7.04

of ung
pulmonary collapses one of more 1obes

Heart
Right ventricle d ted 36
» » mcphxcd 1
» ” d fated and ypemophled 2
Left ventricle dilated 15
» » hypemophxed 26

ns

Qther org2 @
5

HistologY

The nonm\ fumat bmnch\ are 1ned by co‘umnut alat

cpnbe\mm, ot for the termnal pranches whieh ha“"cs
Th ihelum 1% everal &
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S
(a) Chronic bronchitss with spasnt showing absent epihelium thickening
af basement membrane and hypentrophy of muscles

g

by i -
S o) W
AL S, BB o

(6) Acute exacechation of bronchitis wiih epitheium betng  shed
Hacmorrhage and filtration by kacocytes

17y Nommat bronchus in 3 woman of 93 Showing calafication of the
cartitage and mucous glands Both active and resting.
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MORBID ANATOMY

deep, the Jower or deeper cells appeanng rounded or cubteal

1 shape These hie on 2 basement membrane {Debove's mem-

brane) External to thus 15 a loose vaseular areolar tissue—the

corum of the mucosa Threaded through the decper parts of

thus are elastic tissue together with Iongtudxrlx‘al and cm:uh'r
— ' . r .

bronchial cartilages are strands of deep fibrous tissue, whie
externally some lympho:d tissue may be present at umes The
cartidage 1s absent n the smaller bronchual tubes and the vatious
fayers may be difficult to distingush In fater Iife the cartdage
tends to become calerfied and to stan darkly
In chronic bronchutss, the morbid processes may produce
changes and alterautons 1n many of these structures Part, or
all, of the columnar cibated epithehal hnmng may be shed mnto
the lumen, together with mucus, leucocytes and even red cor-
puscles, formng the sputum If the detachment of epitheltum 1s
sncomplete, the cells from the deeper layers remain 1n clumps
on the basement membrane Ths gives the appearance which 1s
nterpreted as “‘columnar cels bemng replaced by low cubordal
or flattened epithehum ™ As a rule, the whole eprtheltum 15 not
shed together at one tume for 1f sections contammg several
bronche are cut and exanuned, some will be almost denuded
whule others have a normal kawng
e b b also varies in apy It1s often
quite normal, but at times 1 seems thuchened or even oedema-
tous When the inflammatory processes are marked, there may
be actual ulceration through the membrane with the formation
of a hind of granulation tissue 1n places The cortum 1s usnally
congested 1n chronic bronchitis, showing a number of dilated
capillaries There may be collections of leucocytes near the sur-
face ot small haemorchages may be found cither superfictally
of 1 the decper Iyers The mucous glands generally show pro-
liferation or hypertrophy, growing much more extensie and,
bulging along bencath the cartilages The acmt are wsually
farge, thin walled 2nd full of secretion Sometimes, howerer,
parts of the gland show acin which stamn decply and have thick
25 c




CHRONIC BRONCHITIS

walls Occastonally there may be small groups of round cells
or lymphocytes around the glands or therr ducts When there
has been conswderable inflammation and much cellular mfiltra-
tion of the sub: there 15 a tendency for the muscle and
clastic tissue to dumunish or even to disappear and be replaced
by fibrosis On the other hand, where the patient has been sub-
Ject to frequent attacks of bronchial spasm dunng lfe, the
muscle 1s often thick and well marked The majority of sectrons
show an increase 1n the amount of fibrous tissue present, what
ever the state of the muscle The cartilage 1s not usually altered
except by the appearance of calcificatton n some of the older
subjects Peri-bronchial tissues do not show much change as
a rule, but lly exther mfl y changes or some
degree of fibrosts may be found arouad the smaller tubes
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CHAPTER IV

SYMPTOMS

Cough
CHRONIC bronchutis 15 a disease with few symptoms These are
cough with expectoration and dyspnoea Simce the cough
usually precedes the dyspnoea by three or four years, according
to Dobell, we may take it as the primary factor 1n the sympto-
matology In the early stages of the disease there 1s merely a
winter cough lasting perhaps a week or so each year Later, the
duration grows longer and the amount of sputum expectorated
increases The cough 1s troublesome 1n the early morning on
nising, until the secretion accumulated during the night has
been removed It may then gve Little trouble until bedume,
when 1t disturbs the rest during the early part of the might
Osler described thus as a vanable cough, changing with the
seasons Some patients, however, reach a stage 1n which they
cough incessantly, disturbing the rest of those around them and
bringing up copious quantittes of sputum Sudden changes in
air temperature, exposure to cold or damp, irnitating dusts or
gases, over-exertion, even loud talking and laughing may be
followed by 2 paroxysm of coughing Those who are farmiiar
with the works of Herbert Jenkins will remember his character
Mrs Hearty, who was always reduced to a state of cough,
wheezing and dyspnoea by her strong sense of humour On the
other hand, warm weather and a sustable cimate will sometimes
cause the cough to vanush, at least for a time

‘When 1 was Deputy Physician and Surgeon at the Royal
Hospital, Chelsea, duning the war, the commonest disease
among Chelsea penstoners was chromic bronchutis The mfir-
mary contaned a dozen or more well-marked examples of the
disease every winter as soon as fogs started to come up from the
neighbouring river Thames Dunng the summer of 1941, the
hospital was damaged by enemy action and 1t became necessary
to transfer the nfirmary to Ascott House 1 Buchinghamshure
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CHRONIC BRONCHITIS

The first patients to be collected 1n the new infirmary were the
regular cases of bronchitis It was found, however, that these
men did not suffer much from the disease 10 their new surround-
1ngs, but 1f discharged back to Chelsea durmg the winter, therr
cough returned within a few days

In order to the symg logy of chrontc bron-
chutis, T drew up a questionnarre to be filled m by a semes of
patients Ths was based, 1n part, on that of Dobell Some 53
forms were returned 1n a state which was swtable for analysis
As regards cough, enquiry was made as to duration, mode of
onignal onset, frequency, pertods of freedom, and the factors
which might make the cough worse or better The results of
this survey give some quantitative values as to the vanous
pomnts 1 the history of patients with the disease All cases
where the diagnosis was 1 doubt were excluded, but three sub-
Jects were found to have a small group of dilated bronchi at
autopsy, after being included 1n the senes

It was interesting to find that many of the subjects were
somewhat uncertain about the period simee the onsct of their
cough Only 6 per cent thought that 1t was Jess than two years,
whale 26 per cent put it between two and five yeax:sMSomc 18 e

ject to a cough The longest hustory known to the writer ¥
that of a Chelsea pensioner aged 87, whose army reco:
mentioned chromc bronchitis more than forty years previout
A duration of twenty years 15 not at all uncommon, and
be taken as about the natural Iife of the disease 1 those 1m whe
no complications have arsen

The mode of onset varied considerably in different patied
No less than 34 per cent of the sertes could not secollect B
therr cough started, and 1n 19 per cent the disease had ans
gradually, by almost imperceptible stages An infection of t
upper respiratory tract was the precipitating factor 1 of
11 per cent and an acute attack of bronchitis 1n 6 per cet
Some of the patients attributed their disease to service 1n ti
war of 1914-18 Hence exposure 1n the field was blamed as fo
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et origo mali n 10 per cent, and poison gas m 8 per cent Only
3 per cent considered that contact with dust or sand played any
part, while 1 6 per cent the disease had made 1ts appearance
after some 1llness not affecting the respiatory tract (Fig 5)
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When considening the frequency of cough at the time of
enquiry, 21 per cent stated that they did not cough very much
On the other hand, a quarter of the patients complained of a
constant cough throughout the whole day Nocturnal exacerba.
tions were mentioned 1n 21 per cent and mormng bouts 1n
17 per cent, while vanations 1 the weather were clarmed to
nﬂ‘ecl the frcquency 1n 17 per cent This statistical distribution

with the dard description given

e:ulxer 10 this chnptcr In order to eluctdate this pont, patients
were asked whether they ever had periods of freedom from
cough The answers vaned considerably Over half the cases
(51 per cent) admtted that they werc sometimes quite free
Over a thurd (38 per cent) stated that they were never without a
cough Vanationsin the weather were assoctated wath exacerba-
trons or remusstons 1t 11 per cent (Figs 6and 7) Quite a number
of factors were associated with an exacerbation of the cough
The commonest was cold air (36 per cent), then came fog or
exertion ({7 per cent) each, smoke (15 per cent), wet weather
(11 per cent) and dust (10 per cent) Several patients (23 per
cent) could not put 2 finger on any defimte aircumsiance which
mude their couzh worse The same saration of opinion was
d when of benefical factors arose

29




CHRONIC BRONCHITIS

Cough mixtures gave most rehef 1n 38 per cent, while just over
a quarter (28 per cent) only 1mproved 1n dry weather Warmth
was specifically mentioned as helpful m 19 per cent while just
under a quarter of those questioned were uncertain about any
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dvided There was a large proportion who found that any
great exertion brought on a bout of goughing

The facts mentioned above should be considered 1 relation
ship to the known mechanism and purpose of coughing Ttis
well known that cough can be mitiated through reflex acnoél,
volition, habit or any combnation of these The reflex may i
set up by stmulation of the larynx, the tracheo bronc};:s
mucosa the plenra or the diaphragm, while Dobell descrt e
a cough ongmating m the ear Generally the reflex 15 st:u'!h
when the secretion of mucus to the ciliated lintng of the broneht
15 changed from 1ts normal viscosity, according to Jacobs ‘ﬂl?
result of this change 1s cough, one of the most protccmlrelgs
reflex actions The patent takes a deep breath, the gl ‘Fh o
gloses while the thoracic wall descends and becomes fixed b
the glotus opens, the diaphragm nises like a plunger, %unmr
acting the force exerted by the abdommal muscles The ‘;
which has been under high pressure withn the thorax
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suddenly released and sweeps forcibly up through the trachea
and larynx This action assists the regulatory self-cleansing of
the bronchial tree
It has been said that an early morning cough suggests over-
night collection of mucus or muco pus from sinusitis All cases
of chronic bronchitis were theref d by a specal
1 diseases of the ear, nose and throat and an x ray was taken
of therr sinuses Among the cases mcluded in this senes, only
two showed evidence of sinusitis Tt would scem, therefore, as
if carly morning cough can anse m simple chrome bronchitis
merely from accumulation of secretion within the bronchial
tree Jacobs states that cough appeanng on exertion powmts to
dial weak and passive of the lungs In
view of the fact that 80 per cent of the patients who filled 1n the
questionnatre stated that cough followed exertion, this needs
consideration  Horder and Gow mention cough following
effort n cardiae fatore They conwder that the cough s pur-
poseless, 1t 13 not referable to any pulmonary cause, 1t ceases
with rest Since the cough of chromc bronchitis does not fulfit
these critena, its occurrence on exertion does not necessanly
mean myocardial weakness Nevertheless the sequence exertion
gh-wh g 13 both to brorchitis and cardrac
wsufficiency, and must therefore be borne 1n mind when assess-
g the fitness of a patient

Dyspooea

In the senies of patients who answered the questionnaire,
there was only one who stated that he was not short of breath
Some 20 per cent had suffered from dyspnoea Jess than two
years and the same proportion from two to three years In 32
per cent dyspnoea had been present more than three years but
fess than ten, while 28 per cent had been short of breath for
more than ten years When asked about the number of staws
which they could mount without distress, 15 per cent clamed
that a single upward tread made them gasp Most of these
patients were partly or compietely bed ndden The same
number stated that they could not minage more than five stairs
without a rest, while 23 per cent could mount between five and
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CHRONIC BRONCHITIS

control of the respiratory centre, situated 1n the medulla near
the calamus sersptorus This 1s composed of several parts Itss
connected with themotor neurones of the phrenic and intercostal
nerves 1n the cervical and upper thoracic segments of the cord,
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by descending tracts There are also connextons with the larynm:

and accessory muscles of respiratton Impulses pass fo "

centre from the cercbral cortex, the carotid sinus, the aorta, 'as

farynx, trachea and other parts of the pulmonary organs, .

well as from skin, 1ntercostal and abdominal muscles There al
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probably simuli from higher cardiac and vasomotor centres
1 the braw (Fig 11)

The respiratory centre 15 very sensitive to changes n the
partial pressure of carbon drowde m capillary blood A small
increase may be enough to double the depth of respiration as
well as to quicken the rate The actual stmulating factor 15
probably not carbon dioxide itself, but the change m hydrogen
10n concentration Thus states of acidosis can produce over-
breathing and alkalosis may produce shallow apnoeic types of
respiration Oxygen lack 15 to some extent a stmulant of the
respiratory centre, but much less so than alteration 1n hydrogen
1on concentration It has been suggested that anoxia acts on
respiration through the carotid sinus and not directly States of
creased metabolism, such as great exertion or exophthalmic
goitre, probably produce dysp chiefly by 1 of
1id metabolites Other factors, however, are known to play a
part One of these 1s vital capacity The closer the depth of
breathing approaches the vital capacuty of the individual, the
greater 1s the subjective discomfort which 15 expenenced
Anything \Vhlch lowers vital capaaty lends to pmduoc easy dis-
comafort on b g Henee
15 & potent factor in causing shortness of brcalh among bron-
chitic patients As Chnistie has pointed out, the sufferers from
this disease cough and strawn their alveolar walls many times a
day over a penod of years cumng down CDDSIdEI’l‘le the sur-
face avatable for resp y L o gases Therc 15 gross

- v i

POV

faseous acadosis occurs

As we have seen above, more than three-quarters of those
who answered the questionnawre stated that they suffered from
wheezing This complication plays 2 ssgnificant part in the pro-
duclmn of dyspnoc:l According to Rubm there 1s rapid accu-

andan d swelling of the bronchial
mucosa |n ecrl:un types ol‘ bronchitis These give nise to severe
cxpiratory d and expl cough Later

there 1s scconAary \nfection of the sputum with consequent
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CHRONIC BRONCHITIS

fever and purulent expectoration In advanced cases there may
be patches of atelectasts m the affected lung due to blockage of
bronchu by spasm and accumulated viscid secretion

In pensioner H P, aged 80, was admtted to the mfirmary of
the Royal Hospital, Chelsea, on November 6, 1941, wheezng
Joudly He had been coughing for two weeks and had started
to wheeze the previous day He was flushed, distressed and dys
Ppnoeic with a temperature of 100 4°F On auscultation, nothing
coutd be heard 1n the Iungs but loud sonorous rhoncht and sibih
He was given 0 5 ml adrenaline immediately and agam 1n si¢
hours time The next morning there was no pyrexia, the wheez
g had dimimshed very considerably, and the man wasno Jonger
distressed  This eycle of bronchial spasm and pyrexia was re-
peated six times wathin the next two years It always responded
more quickly to adrenaline than to any other form of treatment,
even adl ation of sulpt d

Many cases of bronchitis appear to have an asthmatic element
m their essence There 1s a well known asthma-emphysema~
chironic bronchitis sequence and also a bronchitis-emphysemst
~asthma progression Tius may be related to autonomic nerve
factors The smooth muscle of the bronchus receives dilator
fibres from the sympathetic and constrictor fibres through the
vagus nerves These come from the antertor and posterior pul
monary nerve plexuses, which are mnumately related with the
cardrac pl- M 4l mam = Adaen 4hat thaca nanral face
tors are o
wfluence 1
1s most marked 1n chronic bronchitis, causing relaxation and
favouring dilatatton of the bronchial tubes It s also known
that histamme causes 1ntense bronchial constriction This may
be produced locally by the nfective clements and thus give fise
to a vicious eircle’ As a matter of experience, Certain patients
with spasmodic bronchitis seem to respond better to antt
Tistamine drugs than to other modes of treatment

Mr B was 2 patient at St John's Hospital, Battersea For-
merly a butcher, he found that each visit to the refnigerating
chamber brought on an attack of cough and dyspnoea La(;ﬂf-
he developed an 1ntractable bronchial spastm nearly every &3y

36




SYMPTOMS

for about nine months of the year Stramomum was useless,
ephednine gave little relief, aminophylline helped hum for a time
When a capsule of S0 mg of Benadryl (Parke Davis) was ad-
munsstered, however, he obtamed great relief and remained free
from wheezing for most of theday At post mortem exanunation
a small group of terminal broncht were found to be difated, hke
fingers of a glove, and contaned pockets of pus
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CHAPTER V
PHYSICAL SIGNS

tardy step they enter, puffing and panting, scant of breath,
which makes speech difficult, while 2 significant shake of the
head often tells more eloquently than words of the nward dis-
comfort, and that the breathung 1s embarrassed Words they
avaid, for the entrance of aiw often provokes a paroxysm of
coughing, and this causes them much distress. They excite one’s
compassion, afbeit they occupy a great deal of tme to Iittle
effect ; for theyarcapt tobestupidand to comprehend badly . ™
A few pages further on, his description continues  “The patient
15 scant of breath at the best of times, and therefore 1s dis-
tressed by any exertion Consequently, he avouds cffort. The
gt 13 slow and the step measured To nuss a step, or to place
the foot on anything which might slip, might 1nvolve an effort
which would be pamful  An attitude of watchfulness 15 main-
tained which 15 1n time so pronounced as to be notsceable If

e et e aa tatate
preparatoty to speech ™

This description, of course, applies to the advanced stages of
the discase, when emphysema 15 well developed and cyanosis
18 probably present By this time, there 1§ an increased antero-
postenor diameter of the chest, with prominent clavicles,
rounded shaulders, wide spaces, d sub i
angle and prominent angle of Lows The thorax 1s fixed m the
mspiratory position, the sternoclavicular and trapezius muscles
arc hypertrophied, while dilated vessels may be seen on the
fower part of the thorax The fingers are ofen, but not always,
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CHRONIC BRONCHITIS

If the patients contimue in this state for long, they become
pyrexial The findings 1n the chest remamn those of bronchits,
but radiol lly stgns of Iidation are seen The clinical
signature of pneumoma may not appear for 24 or 43 hours
afterwards These unrecognized pneumomias, which masque-
rade as bronchitis, are not uncommon and sometimes termu
nate Iife unexpectedly by their effect on the cardiovasculer
system Certain cases present bronchial spasm as thetr man
feature Some of these have known preciputating factors such as
cold, fog or dust which are sure to produce rhionchs and sibih
These may be alone and unattended as 1n true asthma, but are
more commonly accompanied by a few morst sounds As a
rule these patients are apyrexsal and have a normal pulse rate
Once the spasm 1s relieved, there 1s freer expectoration and the
sufferer 1s no longer distressed

Cardiovascular system

As we have noted above, the cardiacimpulse1s oftenimpossible
fo see 1n cases of chronic bronchitis On the other hand, an ept-
gastnic pulsation 1s frequently present This 1s usually taken to
ndicate hypertrophy of the mght ventricle On palpation, the
apex beat 1s exther not felt or 1s difficult to localize When much
emphysema is present, the attempt to percuss the area of c'ardmc
duliness 15 valueless, as pi ly d A
reveals little apart from heart sounds which are more distant
than normal Towards the Jater stages of the disease, the second
pulmonary sound may be accentuated In patients with 2 hugh
blood pressure, however, the second aortsc sound 15 Tikely to be
the louder Authortties differ somewhat on this questton of the
blood pressure 1 chrome bronchrtis Steel considers that 118
apt 1o be low or normal Hatch states that 1t 15 normal wn.ha;
low duastolic figure Sandberg claums that it resembles that ?I
the corresponding age group, netther a particular fise not faf
being demonstrable He fals to find any remarkable number 0
artenjosclerotic changes It should be remembered, howeser,
that the blood pressure 1s hable to considerable vanaton i#
subjects of chronic bronchitss As the disease progresses, myo-
cardial weakness tends to make an ansidious appearance with 3
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lowerimg of the systolic figure Duning acute exacerbahons of
the condition there 1s a fail 1n the blood pressure which nises
agan on recovery A few patients show wide varnations even
when their disease remains dormant Al these must therefore be
taken 1nto conuideration when this matter 15 discussed

Chelsea pensioner No 197, aged 84, was a regular sufferer
from chronic bronchitis Duning heaith his blood pressure had
been 180/95 mm , but fell to 160/80 when admutted to the m-
firmary with bronchiuis in February 1942 A year later, duting
a subsequent attack, the figure fell to 140/70 but rose to 150/75
when fit for discharge from hospital In December 1943, follow-
ng another bout of the disease he became mentally confused
In this phase he reststed any attempt at exanunation and the
blood pressure reading 1n this condition gave a figure of
200{150 mm

Tables VI and VII give a comparsson of the blood pressures
of two series of patients with chronuc bronchitis, one bewng com-
posed of Chelsea pensioners and the other of ordinary evihan
patients

Taste VI
Blood Pressure 1 Civihian Cases of Chrome Bronchitis
4 [N koo s sbeames Owsionn |
- - 'r
30-39 21 [ 2 ] 0 1
40-49 | 13 1 4 7 1
50-59 § 11 ] 6 4 1
60-69 | 11 1] 2 5 4
079 ‘ 24 ] 4 13 7
‘80419\ 10 0 0 2 8 |
(—
]

n H 18 n 21
(23%) [EoA] (30%)
With regard to artenal thickening, there does not scem to be
any great deviation from the normal In a combined series of
106 cases, wncluding both civilian patients and Chelsea pen-
stoners, 13 had arteries which were not thickened, 22 had shight
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PILYSICAL SIGNS

fimited of tf phrap s s1gn 1s the para.
doxcal t of the draphragm on deep insp There
18 absence of Sinnhula’s sign, so that no clear space 15 seen
between the heart and diaphragm m full inspiration In some
cases of emp localized areas of 4 \ y
may be seen, usually at the bases of the lungs These are inter-
preted as emphysematous bullae by some radiologists, but the
thagnosis cannot always gain confirmation at autopsy

With Lipiodol, the outfine of the bronchu 1s offen beaded and
wregular, showing uneven dilatations Some saccularity followed
by constnichion may also be seen Areas of the lung may show
the presence of fine, thread ltke bronchy, not scen 1n a normal
film These persist post mortem Trail also says that defimite
white streaks my be seen along the limes of affected bronchy,
continutng more clearly and further than any normal striations

In mild or early cases, there may be no abrormahty at alf in
the x-ray Later on, patients with repeated attacks of bronchits
show striations radiating from the hilum of the lungs After a
few years, they may assume the appearance of a ‘ moustache,™
drooping downwards towards both lung bases Enlarged hilar
glands may be seen 1n a prop of patients S the
bronchial walls have a thickened or sclerotic app This
change may also occur 1n elderly subjects whe do not suffer
from the disease When the disease is active, parts of the Jung
often show a mottled or * fuzzy” marking on the film, which 15
thougfit to indicate excessine bronchual secretion These changes
disappear as the cliucal condsuon improres The cardic
shadow shows no charactenstic abnormality 1n this disease
Where systemic hypertenston exists, a promunent left ventricle
<can be seen 1n the anteropostenor view  Elderly pauents usually
show an unfolded zorta 1n the sccond oblique position, but
some widening of tortuosity miy be obvious even from in front
Where there ts pulmonary hypettension, the pulmonary conus
18 profunent and the right ventricle may show signs of enlarge-
ment Marked hular congestion 15 often present in Tater stages of
the discase There are often signs of past dsease, such as apical
fibrosis ot pleural thickening

Three special sign are deseribed  Wilhams’s sign consists of
f the d
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The value of radiology 1 chrome bronchuts to the clinician
15 twofold 1t excludes many conditrons which must be con
sidered m the differential dragnosts and 1t 1s a most valuable
gude 1o the presence or absence of any complications  Senile
phthusis and carcinoma of the bronchus are diseases which
can be réadily misdiagnosed as chronie bronchitis on clincal
grounds An x ray of the chest if taken as a routme will reveal
at once the true state of affarrs in the majonty of cases So much
of course, 15 obvious The commoner revelation 1s a hudden
T spected by the cl

Mr S, aged 60 was admitted to 2 mental observation ward
because of peculiar behaviour at home On examnation he
showed signs of emphysema with many rhonch: and sislt all
over the lungs There was no obvious pyrexia or tachycardia
at rest An X ray of the chest revealed signs of consolidation at
the left base which had not been detected climcally The appro-
priate treatment was mstituted and the patient made an excel
Ient recovery both physically and mentally

Those patients suffering from exacerbations of their chrome
bronchitis need radiological examination at frequent totervals
1t 1s surpnsing how much the x ray picture can change 1n 2
short tune without corresponding clinycal alterations The onset
of consolidation resolution collapse and so on often takes place
without clear physical sygns Hence when bronchitis 15 active,
frequent visuts to the x ray department are indicated
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CHAPTER VI
VARIETIES OF CHRONIC BRONCHITIS

Wi Badham onginally deseribed bronchitis 1 1808, he dis-
tinguished three principal species by the epithets of “acuta,”
“astheruca” and “chronica’ The second of these was the
disease formerly bearing the nime of “peripneumonta notha,”
while the third ncluded the labels “chronic cough,™ “tussis
cum dyspnoca,” “catarrhus p " and “‘catarrh semlis™
Laennec, 1n 1819, classified bronchitis by the nature of the
sputumn Hence he mentions “chromc mucous catarrh,™ “pitus-
tous catarrh,” “suffocative catarrh,” “dry catarrh™ and “latent
catarth” These terms have often been retained by later writers
and the species “putnd bronctutis” and “plastic bronchius™
have been added to them Certam of these forms of the dusease,
such as the plastic vaniety, are extremely rare Others are prab-
ably not chronic bronchitis at all For example, Lacnnec's
“suffocative catarrh™ appears to be none other than oedema of
the lung The descripuion of “dry catarrh” mught serve as an
account of the cough associated with infection of the nasal
sintses * Putnd bronchitis™ nearly always turns out to be
bronchiectasts at autopsy As Samuel West remarks, only
one of Traube’s cases was found not to hase either cavities
ar gangrene of the lung In recent years, Burke recognized
five vaneties simple, asthmatic, sprrochactal, mycotie, and
allergie Hatch, on the other hand, classifies cases as capillary,
catarrhal, fibrinous or plasic  mechamical, obliterans and
putnd Gee mentioned phthinod bronchius, with wasting and
abundant cxpectoration of purulent sputum It can be seen
from this account how difficult the classification of the disease
can be

n my exp pts to sanous speces of
the disease by the character of the sputum are not sausfactory
1f the results'of expectoration be collected 1n a glass measuriog

47




CHRON\C BRONCHI‘HS

fine crepitant rales scattered torough the chest o auscultatio
3 n {ubercle pacitl o
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VARIETIES OF CHRONIC BRONCHITIS
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CHRONIC BRONCHITIS

The differentiation between the two conditrons rests mataly
upon the cleal findings and the radiological appearances OF
these, the latter 1s the more reliable, as exemplified elsewhere,
under the chapter dealing with the pulmonary complications of

the disease
In the field of public kealth and soctal medicine, 1t 15 not
uausual to find a patient labeled “chrome bronchitis™ who bas
anfected one or more members of tus family with pulmonary
- PR PO AR

ttvestigation of hus disease 1n bad part, protesting agamst the
1nterference with “tus branchitis ” Some of these subjects mas-
querade chnically as unlateral bronchitss The writer has only
seen one case m whuch true chrome bronchinis was confined
to one lung

Chelsea pensioner, 5, aged 68, had ten exacerbations of
chronic bronchutis during the last five years of hus Iife On each
accastan, signs were much more marked i the left lung than 12
theright In between these acute episodes, there were no chnteal
signs on the night side Eventually he died n cardmac farlure At
autopsy there was ho evid: of pull tub seen
by naked eye The left bronchial tree showed marked signs of
chrone bronchitts, whle the nght had only musmal changes
There was considerable emphysema

Carcmoma of the bronchus

In ats early stages, this disease can simulate the clinjcal picture
of chrome bronchutis It may also anse 1n a patient Who 5
knawn to be a bronchitic subject, so that both diseases cohv\blxt
the body together I have records of 22 casesin which the double
diagnosis was confirmed at autopsy by Dr A P Paggot, ?h a
serics of 300 examples of bronchral neaplasm (7 per cent) :
symptoms are cough, dyspnoes, and stained sputum Rmmenl
pleural effusion can also occur Involvement of medxas&m;
glands or other sites by secondary deposits may give mtcl .
signs and symptoms which are misleading Anx-ray of the |§ til "
will usually furmsh the information necessary to chuc
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DIFFERENTIAL DIAGNOSIS

diapnosys Cyto!ogzcal SXaminagay of the Sputum gg Sometimeg
formatyye In doubrfy cases, bronchoscopy is of 2sSistance

€Mmoval of 5 Portion of, ttssue for hxstologtcal CXamunarop ma;
be advisaple 4 this latter Procedure o Carrted oy Liptodo}
bronchogmphy 18 anothe, SXaminagop Which furnishog infor.
Mation useful in csL:bhsIung the ifferenga diagnosg

Eroncluecﬂsls

S condition ;¢ hable ¢ be Misdiagnoseq as chrope bron.
chitis Unless the help of radmlcgy 15 avaiaple Persisteny cough
with Coproyg expccroranon, odie haemopt)m Pyrexial
emccrbauons, dyspnoes Seneral foxaemy, and Wasting these

Makeup the classica) Preture of thcadvanccd Stage of the disease
1 some > there 15 the forme Seche fge, PiOique of the
TenCh wryp wit] Sputum normalty g, icted ¢,

ghing 4, 90d starne, Matery Umes

Physicat 1805 are’ yey, Uy basa they Mmay p Unilateray o0

atera) T35 affecteq there may be fmy ation of chest
movcment,al ered Mitus or dummshcd Percussion note

B, ¢ often p, Ish and may S I type

les, with Withoyt thonety 4 d sibyyy are yguay

Clubp, 8ETS 15 wsuap t may be foung 1 chropc
bro, chitrs gy, e key ¢ dxﬂeremlal Yagnos;s 8 Lipiodop
broncy, ety s ted case the tree

Cquarclyﬁlled with aque Solution, 1 ,¢ €5y 10 sep Wheth,
the typ, © dilateq St There 45 bow group of

DPatiensg 0; Alation 15 only of 5 tem; Tary natyre
A 8 Of the 1ljness a br hogram SUBEESIS some o It
dricaj ifata 2 secanq Ration seyer, Months age,

0! dimension, FmaIIy t 15 a smay

&roy ca 05¢e coy, Physicap SIgns and pye Y suggese
brong, CCtasIs—yer Netther bmnchogmm nor autopsy reveal
Gilageq tubes 1, to be the bronchoblennon-hoca of

Se seem
West agg Others

Other CODditiong

e rcmammg diseases Which may po Mistaken for <hronye
bmncbms have more o lesg chamctensuc radwlogzcal
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CHRONIC BRONCHITIS

appearances The pneumocomoses, for nstance, can show
discrete nodular shadows, tending to unformty, not more than
6 mm m diameter, with well defined borders surrounded by
normal lung fields In asbestosis, there 1s a tendency to fine
pulmonary fibrosis with a “ground glass” appearance A picture
suggesting the spines of 2 porcupine may be found above the dia
phragm Fungus wfectons of the lung frequently show radiating
perivascular markings, going on to irregular or nodular areas of
infiltration, cluefly in the lower lobes Diagnosts 1s established
by the presence of the orgamsm in the sputum Syphibs of
the lung may show gummatous masses or a diffuse fibrosis
The physical signs are generally much more marked than the
symptoms There are usually other stigmata of the disease
present, together with a strongly postuve Wassermann reaction
The pulmonary lestons resolve under anti syphilttic treatment
A certan number of cases labelled chromc bronchutis are
merely ples of pul y While cough and
dyspnoea are present, the latter predomunates On exertion
wheezing makes 1ts appearance, but 1s absent at rest The
physical signs are confined to the lung bases where numerous
moist crepitations may be heard The expectoration 1 composed
of mucus, not muco pus, and 1s scanty The radiologeeal ap-
pearances are those of basal or hilar congestion, not bronchitis
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n the early stages of pneumonia, when 1t 15 usually statned more
. e

muco-purulent sputum 1s found in chrone bronchitss " Samuel
Jones Gee, in Ius Lumleian Lectures, considers that the distime-
tion of vartous types of sputum 1n chronic bronchutss 15 not of
great value “How common 1t 15 to see mucous and purulent
sputa in the same spitting pot, to sec purulent sputa floatisg
or lying 1n thn, transparent, colourless mucus, probably the
different secretions come from different parts of the bronchial
tract " He pounts out that the act of expectoration may differ 1
1ts results at different times of the day, so that the early morning
specimen may be purulent, while only mucus 15 produced for
the remamnder of the twenty-four hours West, who was a col-
league of Gee at Bart’s, mentions that the sputum may be small
1 amount, but 1s often fauly abundant It 1s expectorated i

lumps or mouthfuls, yellow and nummulat, contarng few, if
Lo« ~heanchitss

om
fiva

and air bubbles Panton and Marrack fave site w wew « (1S
account forty years later They pomnt ont that an excess of
epithelial cells denotes that the mouth and upper ait passages
are the source of the matter expectorated They find that pus
cells are present in all sputa and consider that the presence of
elasttc fibres indrcates that there has been actual destruction of

Iung tissue

Bacteniology

The early writers on bronchuts naturally had no know]edgt;
of the part played by micro-orgamsms 1n the production o
disease Even Sir Willtam Gaurdner, who died 1n 1907, makt;
no reference to bacteriology i s work on the pathology o
bronchial disease West states that the bronch: i hea)ﬁ]"x cgn-
tatn many org among them p BI i
Streptococeus pyogenes, Staphylococcus albus and aur ol
During an attack of bronchutis, these are 1ncreased tn numl
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TasLe VIII
Relative Frequency of Orgamsms

Commamest Per cent Second (42) Prrcont’ Therd (38) Per uvi{

M catarrhalis | 32 | M catarrhalis | 36 | M catarrhalis

Preumococel
5 2 1
virtdans vindanps H influenrae | 18
Pneumococcus| 18 | B Friedlander | 14 | Streptococtus
vindans i

B Fredfander; 12 | Pneumococcl
H nfluenzae 9 | Streptococeus

B colt haemolyticus | 7
Streptococcus 4 | B col
haemolyticus| Staphylococ- 5 | Sarcinae 4
cus alb
B 1nfluenzae
Stap‘l,lylccoccus B proteus
al
B proteus Streptocoveus
haem
Sarcmae 2 | Sarcmae 1

over a peniod of several months It was found that the flora
varted somewhat from case to case when the results were ex-
amined i the aggregate For example, Mr F had 45 sputum
exammations 1n 90 weeks Pneumococct were found op 40
occasions, M catarrhals on 36, B Friedlander ot 36 also and
H fluenzae 10 times At times varsons types of streptococc! gr
staphylococer were also present Mr P, on the other hanl A
who had 49 sputum tests m 95 weeks, hag M catarrhalis
present 40 times, p 33 times, H 21 umcls{
B Friedlander 13 times and Streptococcus vindans 1] umes !
was found that pneumococcr were among the pr:dommﬂn.
orgamsms 1 27 of the cases mvestigated They were the cgm“
monest finding 1n 38 per cent of the total cultures, secOM r:
44 per cent, third 1n 15 per cent and fourth 1n 2 per cent, betn
found on 339 occastons all told Aficrocaccus catarrhalis was
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extending to several months Sequences of one orgamsm, suchas
M catarrhals or B Friedlander were equally long or equally
common whether water, a standard cough muxture or a senes
of different drugs was admimstered each week Of course pemt
cillin would abolish sensitive bacteria for a time, but these
would slowly creep 1n again and reach the top of the list within
two or three weeks after cessation of the drug At times of acute
exacerbations of chronic bronchitss, there seemed to be 2
tendency for certam pentcillim sensitive orgamsms, such as
preumococet o streptococe to flounsh If pemeillin were then
admunsstered 1n the form of an aerosol, these bacteria would
vanish from the sputum, leaving B Friedlander as the domunant,
or sometimes the sole flora, 1n the majority of cases At thesame
time the total amount of sputum expectorated each day usually
dimunsshed considerably Yet the chrontc aspects of the disease
did not appear to be greatly affected by any such change 10
bacteriology So far, strep and other antib have
not yet been used on these cases It 1s therefore not possible to
confirm certain American accounts of substantial improvement
m patients with chrome pulmonary suppuratton when the bac-

teria of the respiratory tract are controlled by vanous x'mxtures

whala,

o '
exacerbations The course of the disease does not appear {0 b
altered 1n other ways, however, and the patients contiue to be
subject to the manifestations of chrome bronchitis

The blood

Tt 15 probable that the blood count and haemoglobm IeveLm
chronic bronchitis depend chefly upon the degree of emp ys-
sema which 1s present Owing to the state of the alveolt, galseour
interchange between the blood and the awr 1s mot easily {:e
efficiently effected, and a state of anoxic anoxaerma tends to e
present in the later stages of the disease In order to compens?! "
for this, the number of circulating red corpus‘clfs lﬂgca;ff hser
that there 1s a polycyt! “"l‘h a orgmal
level of total hacmog] Since the n

15 15
Jobm 1n the blood
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CHAPTER 1X

PULMONARY COMPLICATIONS OF
CHRONIC BRONCHITIS

Emphysema
SoME degree of emphysema 1s common among middle aged
subjects and almost nvartable 1 those who are over seventy
As age mcreases, the proportion of the atrophc type rises so
that only a small number of men or women over 0 years old
show the hypertrophic vanety A series of 25 cases m the tenth
decade exanuned post mortem at St John's Hospital, Battersea,
) N 7 of the hyper-
d 79 at death,
Iderly chromic
. hanges 1n s
lungs which are not truly due to his disease but are assoctated
with the mere passage of time In those who are younger, a
marked degree of hypertrophic emphysema 15 almost mvarmable,
and blebs at the Iung margins are quite common Some of this

A aenat

chromc bronchmgmay‘cough ma.ny times a day over a pertod
of years and this type of stress and strain might produce the loss
of elasticity 1w abvectar walls The pleura and thoracie cage
might suffer smular stram Bronchial spasm would add to this
stress ™ The same writer goes on to pount out how musleading
the climrcal signs can be Subjects having a barrel-shaped chest
may show no ph post mortem O of cardiac
dullness, d hed chest exp di of vital capacity
and radiological appearances may all give some mdication of
the degree of emphysema present, but none 15 completely re-
hable Too much weight should not be placed on refinements of
radiological diagnosis One patient, whose x-ray plates seemed
to indicate the presence of emphysematous bullae at a certain







PULMONARY COMPLICATIONS

bronchitis the dilatation of the tubes may only be shght and
temporary Later permanent changes often assocrated with
peribronchal fibrosis begin to take place This type of patient
13 prone to repeated attacks of broncho pneumoma which may
masquerade as exacerbations of chronic bronchitts Pyrexia and
tachycardia are often abseat by normal standards so that the
diagnosts 15 only made radiologreally Before the advent of the
sulphonamudes such attacks often killed a patient but now
adays he may survive a dozen which have been treated by pent
cllin Bronchiectasis may be discovered in patients of any age
the oldest case known to the wrter being 87 and having a
hustory of bronchitis for over forty years

It 1s usually stated that the sputum 1n bronchiectasis separates
1nto three layers The uppermost of these 1s froth the middle
one flud and the lowest contans a heavy deposit 1n whuch
Dittrich s plugs Jeucocytes and crystals can be found During
the past three years 1t has been customary for my bronchitic
patients to spit into glass measuring cylinders so that therr
datly output can be measured conveiently These cyhinders
show three layers n the sputum of both bronchutes and broncht
ectasis but not those described 1n the text books The top layer
s frothy varymg i amount even up to four fifths of the total
The second 15 composed of mucus muco pus or even frank pus
in certamn cases of bronchiectasis This may amount to seven
etghths of the total but seems to be less in simple chronie bron
chits usually making up a third of the matter expectorated
Cases with dilated bronchs tend to show whitish green colour in
th SIr e = ko t L | Tt EN -

1
1 I I
1 1 ! 1 N
flud with several solid particles suspended theremn As a rule
less than a third of the cylimder 15 occupted with this layer
Wwhich may be almost absent tn some cases The chief distinetion
between the naked eye appearances of bronchitis and broncht
ectasts as regards sputum are therefore the greater depth and
more purulent character of the middle layer Streaks of blood
maybefo #%¢  conditions
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bronchitis, the dilatation of the tubes may only be slight and
temporary Later permanent changes, often assocrated with
penibronchual fibrosss, begin to take place This type of patient
1s prone to repeated attacks of broncho-pneumoma which may
masquerade as exacerbations of chronic bronchrtis Pyreua and
tachycardia are often absent by normal standards, so that the
dragnosts 1s only made radtologically Before the advent of the
sulphonamrdes, such attacks often killed a patient, but now-
adays he may survive a dozen which have been treated by per-
cilln Bronchiectasis may be discovered in patients of any age,
the oldest case known to the wnter being 87 and having a
Tustory of bronchutis for over forty years

It 1s usually stated that the sputum 1n bronchiectasis separates
imto three layers The uppermost of these 1s froth, the middle
one flud, and the lowest contamns a heavy deposit 1 which
Duttrich’s plugs, leucocytes and crystals can be found During
the past three years 1t has been customary for my bronchitic
patients to spit into glass measuring cylinders so that therr
daily output can be d Ly se cyl
show three layers in the sputum of both bronchitts and bronchi-
ectasts, but not those described 1 the text books The top layer
1s frothy, varying m amount even up to four fifths of the total
The second 1s composed of mucus, muco pus, or even frank pus
m u{tamr cases of Eronc}uectasns Thts may arlnolint to seven-

e N et no

a st -

18 whiter, with perhaps a tinge of grey and having more mucus
than pus The lowest layer ts the smallest of the three, but deeper
m bronchitis than t It s posed of clear
flurd with several solid particles suspended theremn As a rule,
less than a third of the cylmder 15 occupied with this layer,
which may be almost absent 1n some cases The chuef distinction
L Jolan v

hatiaan fha wnlad o o smman oo

may be found 1n both condttions
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zone of the Iung, died and an autopsy was performed The
degree of emphysema was much less than had been suspected
during ife and no bullae of any size could be demonstrated by
careful search
On the clinscal side, emphysema tends to alter and mask otber
phenomena so that their physical signs are obscured Mr W C
suffered frequently from chromic bronchius During one attack,
Ius behaviour became so strange that hus doctor sent him to a
mental observation ward as a suspected psychosis On physical
examination, the chmeal signs were those of emphysema and
very loud rhonclu and sibili ‘There was no impanment of
percusston note, no detectable bronchial breathing and no
localizing signs 2 the lung Yet an x ray of the chest revealed
an area of consolidation at the mght base. Treatment of the
cured the psychosis, which was of course toxic in

ongin

}glmphysema may also obscure other diseases within the
thorax J K was referred to the out patient department of
St John’s Hospital for treatment of chrome bronchutis Ex-
amunatton of his chest revealed only signs of emphysema,
but there was a tachycardia present at rest No localizing indi-
cations were found X ray of this patient revealed tubercu
losis at both apices, while the sputum was positive for tubercle
baciilt

\J
chr

T nnaf

be
\clmman and the signs of disease within the thorax

Broncluectasis
This condition 15 the second satellite of chronic bronchitss,
according to Christopherson and Broadbent It was present 10
15 of the 300 cases which came to autopsy and were desenbed
1 Chapter [IT Sometimes 1t 15 quite unsuspected until ddatceg
bronchi are found post mortem Occastonally 1t 18 upccll]
but not found The physical signs may be masked by emp g’
sema during hife, so that Liprodol bronchography 1s the only
satisfactory mode of diagnosis In the early stages of chronie
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bronchitis, the dilatation of the tubes may only be shight and
temporary Later permanent changes, often assotiated with
peribronchial fibrosis, begm to take place Thus type of pattent
15 prone to repeated attacks of broncho-pneumonia which may
masguerade as exacerbations of chronic bronchitis Pyrexia and
tachycardia are often absent by normal standards, so that the
diag 15 only made radiolog Before the advent of the
sulphonamudes, such attacks often killed a patient, but now-
adays he may survive a dozen which have been treated by peni-
cifin Bronchiectasis may be discovered 1 patients of any age,
the oldest case known to the wnter bemng 87 and having a
history of bronchtis for over forty years

Jt3s usually stated that the sputum 1n bronchiectasis separates
mto three layers The uppermost of thesc 1s froth, the middle
one flud, and the lowest contains a heavy deposit i which
Duttrich’s plugs, leucocytes and erystals can be found Dunng
the past three years 1t has been customary for my bronchitic
patients to spit into glass measunng cyhinders, so that ther
daily output can be measured conventently These cylinders
show three fayers 1n the sputum of both bronchutts and bronchi-
ectasts, but not those deseribed m the text books The top layer
18 frothy, varymng 1n amount even up to four fifths of the total
The second 15 composed of mucus, muca pus, or even frank pus
1 certain cases of bronchiectanss This may amount 1o seven.
eighths of the total but seems to be less i simple chronie bron-

chitss, usually making up a third of the matter expectorated
Cocne warh A Tatad fecnnl tand on Bn B B PR,

th
15
than pus The lowest layer 1s the smallest of the three, but deeper
m bronchtis than tn bronchiectasis It 18 composed of clear
flurd with several sohd particles suspended therein As a rule,
Iess than a third of the cylinder 15 occupied with thus layer,
which may be almost absent 1n some cases The chief distmetion
between the naled eye appearances of bronchutis and bronchi-
ectasis as regards sputum are therefare the greater depth and
more purulent character of the mddle Jayer Streaks of blood
may be found 1n both conditions
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Broncho-pneumoma

Few patients with chrome bronchitis develop lobar preu~
monia, while many have exacerbations which may become
broncho pneumonia In the series of cases which came to
autopsy, only four had lobar consoldation as the cause of
death Broncho pneumonta was present to some degree mn
30 per cent of the total number The point of great dfficulty 1s
to separate consolidatron from a sumple “fare up” of bronchitis
As we have seen, the presence of emphysema can mask physcal
signs to such an extent that differenttal diagnosis on clinical
grounds alone 1s almost 1mpossible Radtology 1s the only safe
gude The levels of temperature and pulse rate may be mislead-
g, especially in elderly patients This can lead to procrastina-
tion which has fatal results

Penstoner J F, aged 85, suffered regularly each winter from
chrome bronchitis Qne cold January he complained of cough
and was admutted to the Infirmary of the Royal Hospital The
temperature {98 4° F ) together with scattered signs in the lung,
did not seem to ndicate any serious conditton Two days later,
the temperature was 101° and clear signs of patchy consalida-
tron were found In spite of sulphonarmdes the patient went
downhull and died within a few days On looking through the
climcal notes after ns death, 1t was found that the custornary
temperature of this man dunng health had varied between
96 8° and 97 4° F, so that what had been considered a
“normal” figure really ndicated pyreua

It must not be thought that every patient who has pyrexa
will develop consolidation In some cases there 1s an assoctation
with bronchual spasm, 1n which the temperature falls when the
wheezing 1s terminated An example of this 1s given by 8 Chelsea
pensioner with whom T have often played bowls He had a
regutar sequence of cough wheezing-fever m the winter In-
Jection of adrenaline rebeved the spasm and the pyrexia always
‘subsided within a few hours In one pertod of eighteen months,
this man demonstrated the cycle broken by adrenaline four
times, without developing broncho pneumonia

When consolidation has taken place, 1t can usvally respond
well to pencillin and sulphonamides During recent months 20
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of broncho ¢ of p aerosol 1n
oxygen and carbon dioxide (5 per cent) This has been generaily
successful and has prolonged the lives of many patients If
speaific therapy 15 delayed the course of the disease 1s fonger
and general systemic or toxic manmifestations may take place
These are usually cardiovascular m nature and will be enumer-~
ated later One syndrome of general toxaemua, however, Js
worthy of description

In pensioner H A, aged 81, suffered from wiater cough On
examination he showed chinmical signs suggesting consohidation
1n the left jung The temperature was only 98 2° F, the pulse
88 and the respirations 26 Sulphonamides were therefore not
prescribed Two days fater there was definite pyrewa and tachy-
cardia After ad n of sulpt des the temp
{ell but the pulse continued rapid and feeble The belly became
distended and tympamite and there was retention of unmne
After four days 1n this state, duning which ume brandy and car-
bachol were given to the patient, he recovered

This climcal prcture was not unknown to earlter wrters
Since 1940, or thereabouts, 1t has become less common [t may
still be encountered occasionally 1n cases which do not respond

pletely to the ad; of p and

has a fatal outcome

attempt has been made to abort suspected or threatening attacks
by mhat

Other pulmonary complications

Haemoptysis 1s not uncommon 1n cases of chronic bronchitis
It seems to have hitdle significance and the prognosis of the
disease 15 not altered thereby The majonty of patients with
this system have a raised blood pressure, but a small number
show normal tension A number of those with blood stained
Sputum have been followed up over a period of years and ex-
amined radiologicatly at intervals No special Jesion 1s demon-
strable by x ray, even while hacmaptysis 1s still present No
Pproven case of pulmonary mnfarct or thrombosis has occurred
among those examined Several patients have shown blood re-
peatedly in the sputum at 1ntervals of several months or years
withaut evidence of any disease other than their bronchutis

n



CHRONIC BRONCHITYIS

From time to time, partial or complete collapse of a lung may
be encountered 1n bronchitic sufferers The site 15 usually basal
There may be no symptoms; on rare occasions the patient com
plans of a dull deep pam Dyspnoea 1s sometimes increased
The chnical signs of mpaired movement, dimmished vocal
fremtus, dull percussion note and absent breath sounds at first
suggest a pleural effuston Paracentests produces no flud, how-
ever, and radiology mdicates collapse as the cause of the physical
signs As a rule only a small portion of a lung 15 affected
Occastonally the chinical signs are absent or doubtful and the
condrtron 1s only revealed by x-ray The lung generally expands
completely within a few days or weeks

In cases where there 15 marked emphysema, spontancous
pneumothorax may take place The usual mechanssm 1s the
rupture of an emphysematous bulla The signs and symptoms
are the same as those produced by any other p h
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CHAPTER X

CARDIAC COMPLICATIONS OF CHRONIC
BRONCHITIS

As we have seen 1n our study of the morbid anatomy, some
form of cardiac fulure 1s the commonest termunation of chrome
bronchitis, The factors which cause this are partly cardio-
vascular and partly pulmonary 1n ongm Their secondary re-
sults are brefly descnibed 1n the chapter on clineal pathology.
Anatormically, emphysema 15 probably the most imporfant
structural change, but atheroma of the aorta and coronary
artenes also plays animportant part In the older age groups,
various farms of myocardial deg oceur quentl
there 1s a tendency to increasing strain on a heart whose muscle
is becommg Tess efficient because of age, fibrosis, or ymparred
nutiition The frequency of the cardiovascular changes led Lord
to consider that the basic pathology of chromic bronchitis was
probably circulatory and not pulmonary m ongin While our
PR ST S A PP

than it has received hatherto

Right ventricufar failare

Congestive heart farlure, with systemic oedema, was the cause
of danth o wcqst S a1 .. bl

emphysema, a large heart and the presence of ocdema earfyin

the nineteenth century. Perhaps the best account of the genesis

of this condition has been wntten by Parhmson and Hoyle,

who state “Certain chrome diseases of the lung may produce

a secondary effect upon the heart with the production of what
FE] ¥



CHRONIC BRONCHITIS

has been vartously termed pulmonary heart disease, cor pul
monale or emphysema heart ™ They go on to pomt out that
thereare parti ' -4 ¢ =TT o waloful s bmanf
heart disease +
tension, and ¢ , N
symptoms Hence several writers minimuze the frequency of this
condition, confusing bronchitis with myocard:al failure How-
ever, the only test of cardrac farlure 1n cor pulmonale 1s systenuc
oedema In the absence of failure, the test of cardiac mvolve-
ment 15 enlargement of the heart Therefore the most satrs-
factory form of clintcal investigation for such cases must be
radiology Parkinson and Hoyle find that enlargement of the
pulmonary conus of the night ventricle 15 a prominent feature
1n such patients Other findings which may be encountered are
general enlargement of the nght ventricle and, less often, of the
night auncle The pulmonary artery 15 large and may show
creased density at uts bifurcation The left branches, which are
usually promnent, may obscure the pulmonary arc It 1s the
outflow tract of the might side of the heart which shows the
eathest and the most marked changes radiologrcally The pro-
minence of the left ventricle depends upon the state of the
systemic blood pressure

The clinical signs of cor pulmonale are less clear-cut than the
radwological findmgs Enlargement of the right heart may give
rise to an epigastric pulsation, while distension of veins 1 the
neck 1s often present The onset of cardiac failure 15 shown by
the presence of oedema This may be extensive, especially 1n
older patients Fect, ankles, thighs, hands and forearms may all
be involved, while a sacral pad 1s common in bedridden patients
One case allowed the fist to sink a full inch to the thigh, so

great was the swelling In the writer's expenence, enlargement
174 e o thea cases

-,

H
rhythm Owing to the presence of EMPIYSEHM, b 1 v «
possible to determine the position of the apex beat, nor the size

74



CARDIAQC COMPLICATIONS

of the heart by percussion Auscultation usually reveals weak
or absent sounds at the apex, with some accentuation or redupl-
cation at the pulmonary base In addition to the normal trade-
marks of bronchitis and emphysema, there are cyanosis club-
bing of the fingers, orthopnoea and over-acting accessory
muscles of respiration, which go to complete the clinical
picture. Wood describes a charactenstic lugh P wave i the
graph of anouc p 'y heart disease More
valuable m prognosis 1s the expression of the face When the
cheeks sag and fall 1n, when a greyish tinge 1s scen n the
pl when the exp becomes apathetic, and
the set of the mouth loosens, then a fatal termunation driws
migh The course of failure 1n cor pulmonale 1s progressive to a
fatal 1ssue There are few patients who have even temporary
recovery

Treatment
The researches of McMichael and Sharpey Shafer have shown
that cardiac failure due to emphysema is characterized by a
high venous pressure and a high cardiac output They suggest
that these features are compensatory for the anoxia produced
by the pulmonary changes Lowerng venous pressure by
or the of digitalis 15 Ikely to be
harmful Ferrer ind his co workers, however, claim tmprove-
ment following the use of ntravenous Digoxn, and consider
that chronic cor pul may be by adequate treat-
ment ‘Fnllowmg McMichael, however, I have used ouabain

- P

patient will do well on 2 5 mg twce daily while the next will
need 5 mg three times 2 day Best results are obtamed by
using the pulse rate as a gwide, as cumulative effects do not
seem to occur with this drug On ouabain patients seem to
maintain a state of comparative equilibrium for several months,
white many go steaddy downtull when digitalis 1s adminis-
tered The ‘oedema can usually be lessened by the mnjection of
mersalyl once or twice a week A raised blood urea 15 not a
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130/80 Eventually he went into a coma with figures of 110/60,
dying soon afterwards

In a series of 30 cases similar to that related above, bronchitis
was the precipitating factor among 12 of them (37 per cent)
The onset of delusions or nocturnal restlessness among aged
patients should therefore always raise the diagnosts of cerebral
1schaemma
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CHAPTER XI
TREATMENT I

Expectorant Drugs

PAris defines exp as which are supposed
to be capable of facilitating the excretion of mucus from the
breast (ex pectore), that 1s, from the trachea and cells and
passages of the lungs * Thus class of drugs has always tended
to be a heterogeneous mixture, difficult toclassify Onedivision
into g and dep s for somae years, but
was slowly abandoned More recently a text book of Materia
Medica mentioned a reflex group, a group acuing centrally, and
one which stimulated the bronchial glands It has always been
customary to employ expectorant drugs m the treatment of
chronte bronchitss on an empirnical basis One authonity advises
varnious of carbonate,

chlonde, tincture of 1pecacuanha, preparations of squills or
senega, 1f the cough 1s troublesome and expectoration scanty
Yet another writer ders “the so-called 1 expec-
torants are worthless * This attitude of scorn and doubt goes
back as far as Badham, who cannot think highly of the efficacy
of expectorants * One shall fail, then another, yet under the
use of a thurd a patent shall be very sure that he 1s better Itis
true, that by the tume he makes trial of the third, a natural
penod of relief may have arnved, still we must allow some-
thing to medicine *

The expermental results of Boyd suggest that many sub-
stances nught increase the amount of matter expectorated
Using lightly anaesthetized animals, and measunng the produc-
tion of respiratory tract fluid, she finds that ammonium chlonde,

b B b ph d tincture of
opum, potassium 10dide, creosote, o1l of turpentine, oil of
aniseed and terebene all increase the output Her methods and
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CHRONIC BRONCHITIS

conclusions have been criticized by Alstead, whose experiments
on human bemgs indicated very different effects Measuring the
sputum in 17 cases of chronic bronchitis, he tested potassrum
1odide and tincture of 1p ha Sputum d m seven
patients, dimimished 1n erght and was unchanged 1 two, on
todide alone When 1pecacuanha was added, there was an -
crease 1n two cases, a d 1n 14 and no diffe 1n one
A subsequent nvestigation on 31 subjects with ammonm
chlonde showed that sputum increased mn eight patients, de-
creased 1n 13 and was unaltered 1n 10, as judged by weight In
15 who recerved ammonum carbonate, the amount increased
1n five, decreased 1n five, and remained the same in five Alstead
also noticed that cases of chromc bronchitis were liable to show
considerable fluctuation i the output of sputum during a con-
trol period Thus period lasted for a few days only, during which
the patients were given coloured water instead of medicine
Since these results seemed to be worth confirming and extending
1f possible, an mvestigation was undertaken by the writer

A sertes of cases was observed in a ward at St John’s Hos-
prtal, Battersea Each man was provided with a large measuring
cylinder, graduated in cubic centimetres, and was nstructed to
spit 1ato 1t and nto no other receptacle The cylinder was
emptied twice daily after the fevels of sputum and of froth had
been recorded Charts were kept as a routine showng the daily
and weekly amounts produced Thus the vanations of sputurn
expectorated could be observed at a glance Altogether 26
patients took part 1n the various experiments, some only for 2
few weeks, others for as long as two years of contiuous study
All the cases were mn the same ward under the same routine
conditions and could thus stand comparison, one with another
The two factors which were not under the control of the expert-
menter were the condition of the pathological leston—te, the
degree of bronchitis—and the state of the weather ‘:l‘hcsc
patients were what has been termed by Almroth Wright “auto-
proteric controls ” Since they fulfil his criteria of being hope-
lessly chronic cases, they were the most satisfactory matenal
for the investigations undertaken

The first expersment, d n Fig 13, dem the
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variations 1 the daily amount of sputum when no medicine
S I A 3 dlan eienlens ade

thanat ante

(o the ounce It will be seen that, in the graph of the sputum
output, the figure vanes from 90 ml to 20 m! 1n the 24 hours

] |
[l

s L n

¥ 3 7 g B
2op1

Fia 13 —Output of sputum on water

~-

Such differences indicate that great reserve 1s needed when inter-
preting the effects of admunstering drugs to produce or lessen
expectoration
As an extenston of this, several patients were put on coloured
water for longer periods and their weekly output of sputum
was recorded The varation between the various totals was
81
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Fies 14 15 —Weekly output of sputum on water

considerable, even 1n the same subject at different fimes This1
shown 1n Figs 14 and 15 There 15 often no clear trend buta
unsteady rise and fall from week to week This finding agau
makes 1t very difficult to take much notice of minor vanation
occurring when alleged expectorants are bemng given to a paticnt
In Fig 16, the results from admimstration of & standard cougl
mixture are followed by a period when only coloured water wa:
extubited It will be seen that the output of sputum has an up
ward trend 1n the second part of the figure This would seer
to suggest that at first sight the cough misture lessened the

o o T v Y 2 e 22

ml

- M

s

—————

Y et
Fio 16 —Weekly output of sputum on cough miture followed by water
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amount of matter expectorated When the ongmal records
were examined more carefully, however, 1t was found that the
change over took place during the month of November Some

: NN
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Fi0 17 —Daily output of sputum on Must Ammon cum Senega

of the increase 1n sputum, at least, can therefore be attributed
to the onset of winter weather, not to the coloured water
alone

F . . 14 et e oo .
TR

1o expectoration at all! Can such a mixture deserve the title
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Fig 20 —Weckly output of sputum with certan drugs

Water

Camphorated tincture of opium 30 mums, three times a day
Extract of liquorice, 30 mirums, three times 3

Ammonium carbonate, [0 grains, three imes a day
Ammonium chlonde, 20 grams three times a day

Tincture of ipecacuanha, 10 punims, three nmes a day
44546

Emulsion of amse, 10 mumums, three times a day

Sodium 1odide, 10 grains, three times a day

Syrup of codemne phosphate, 60 muntms, three times a day

DSORGB

example 15 gven 1n Table X It shows results when the cycle
of drugs tested was ad d thrice ly without
any break 3

It will be seen from Table X that the anly drugs which
consstently ncreased the amount of sputum each time they
were admumustered are syrup of codemne phosphate, extract of
liquorice and sodum 10dide This experiment was carried out
some twenty two times and there 15 little or no resemblance
between one curve and another, even when repeated 1n the same
patient as we have seen above Those preparattons which in-
creased the sputum m the subject mentioned above have not the
same effect n other cases The amount of matter expectorated
nises and falls i its own rhythm, unaffected by any of the drugs
which were tested This 1s shown by the results tabulated m
Table XI.
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Tapte X—Weekly Sputum Output on Various Drugs (W E)

Dre 1 Gode | andCycle | 3egCocts | Aomare
1 Water 410 390 190 330
2 Camphorated tinc-
ture of opium 380 240 200 273
3 Liqwd extract of
liquorice 440 270 490 400
4 Ammonwm  car-
bonate 610 190 360 387
5 Ammomumchlonde| 480 190 360 341
6 Timcture of ipecac-
uanha 390 220 420 343
7 4+54+6 360 240 260 287
8. Emulston of amse 280 150 190 207
9 Sodium 1odide 370 150 230 263

10 syrup of codeme
phosphate 390 200 210 287

Drug Decveases i tamess | Do Chanes T Untnomy |

1 Water 4 ‘ 2 5 !
2 Camphorated tinc-

ture of opium 11 4
3 Liqud extract of

hquonee 6 15 1
4 Ammonium  car- 1

bonate 13 9 0
S Ammonwmchlonde| 12 7 3
6§ Tincture of 1pecac- [

uanha 13 9 l 0 -
744546 9 12 1 -
8 Emulsion of amse 12 6 4 -
9 Sodum r0dide 6 12 4 -
18 Syrup of codeine

phosphate 8 ‘ 2 2
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Depressant drugs

It has always been said that oprum and 1ts dertvatives have
a depressing action upon the cough reflex and tend to dimumsh
the output of sputum This was tested experimentally 1 the
cases under observation The results m four of the subjects are
shown 1 Figs 21-24 The drugs employed were tincture of
optum, damorphine, camphorated tincture of opwum and
codemne phosphate, thrice daily wath coloured water as a con-
trol Tt will be seen that the output of sputum on tincture of
optum varies from 50ml to 880 ml 1na week Sometimes water
produced more sputum than the depressant drugs, at other
tmes 1t gave less There 15 not the clear-cut result which a
pharmacological text-book would lead one to expect It would
appear that these drugs have no definute action on the pro-
duction of sputum

One small expenment was undertaken to investigate the
effects of certan drugs on bronchial spasm Dunng this the
amount of sputum was measured each week as usual, since it
was thought that some of the drugs might have an action upon
the bronchial mucous glands No clear-cut effect upon the pro-
duction of sputum was observed, except that ammophylline

2004
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Fig 21 ~Effect of sedatives on weekly sputum output
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always produced more than pitwitrin—its predecessor n the
sertes Thus 1s shown 1n Table XIT

Taste XII
Weekly Sputum Totals 1n Expennment on Bronclual Spasm
Patient
Drug Dore W"‘ 7 B - r
m | m mlm |
Atropine & 1/IS0 trd | 300 | 990 | 210 | 950 | 340
Ephednine i t1d | 250 [1130] 310|825 | 125
Tmcture of belladonna | m 15 t:d | 110 | 1050 300 | 830 | 250
bachol 2mg  bid | 230 1010275760 | 175
Pitutnn 5 units daily 290 | 960 260 | 825 | 240
Ammophylline g1} tid | 310 11000{ 375 | 500 | 290
Physostigmine er 1/100 260 | 925|360 | 860 | 400
dasly
Soluton of adrenaline | 3m!  bud | 220 | 730|400 | 830 [ 720
Pilocarpioe g tid | 330 | 690|750 | 750 | 450

Nome  Prtwtnn physostigmne and adrepaline were gven hypodermically
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Summary

A number of the drugs commonly used 1 cough mixtures
were tested as to their power to increase or dumumsh the output
of sputum No consistent results were obtained Much the same
vaniations were produced when coloured water was admimss-
tered Compare Figs 25 and 26 for changes following chmical
exacerbation and recovery

ot

e

. /
L T <

Lops
Fra 25 ~Daily output of sputum dunng exacerbation of bronchitis

s

@ v

Werts

16 26 ~Weekly output of sputum danng recovery from bronchitis
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mumetic drugs can produce asthmatic mamfestations, mcluding
bronchial spasm and a duninished vital capacity

In the past, the approach to the problem of the relief of
wheezing has been empirical Badham quotes Akenside as re-
commendmg ipecacuanha mn asthmatic cases Parts, 1 the nunth
edition (1843) of tus Pharmacologia, cludes extract of hyos
cyamus 1n two model prescriptions for expectorants Fothergll
advises cigars made with Datura stramomum  “to smoke one
or more of these often furmshes much comfort, from the relaxa-
tion of muscle fibres so produced * Matchell Bruce, writing 1
1899, mentions ether, chloroform, belladonna, lobeha or stra
monium Even in 1941, Lee Lander constdered stramoniwm to
be the most effe ant: sp dic Adrenaline has been used
1n true asthma for a number of years, espectally under the advice
of Hurst Ephednne, with sts slower action, has also been
employed extensively

Most of the remedies employed today fall mnto one of two
categories They are erther effective by opposing or depressmg
the activity of the parasympathetic nervous system, or they act
by combating the results of histamne liberation Let us con
stder a few points about the former group of drugs It has been
customary for many years to prescribe mixtures contaming a

few graimns of p 10dide 1 bination with lobelia,
1 ' bellad or It has

been my expenence that small doses of such medicines were
often meffective I had 2 number of patients who continued to
wheeze therr way mnto my consulting room and who admutted
only slight or moderate relief from the standard prescriptions
of the National Formulary Ar the Royal Hospital, Chelsea,
dunng the war, I tued * - ~ the dose of
these antispasmadic mil:;
mprove 1 Sevi
cases of

an 1mab

kind *

donna

been «

pre
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both alone and m comb with phylline by mouth
My experience has been that Benadryl does relieve many of the
more obstinate cases, but it has a marked tendency to cause
drowstness (I have personal knowledge of this matter, having
employed the drug while suffering from hay fever, where 1
found 1t supertor to ephedring) The combination of amino
phylline with Benadryl seemed clinically to be the most effi
type of oral therapy for routine purposes in patients with per-
sistent spasm
When we turn for confirmation to the expenimental field, we
find that Herxheimer has shown Phenergan and Anthusan to be
effective n suppressing bronchial spasm 1nduced by histamine,
acetyl - beta - methyl - cholme and certam allergenic extracts
Severe attacks of genume asthma could not be so controlled,
however His best clncal results were obtamed by using
' Ve mead aoar

of protection against histamine induced, and to a lesser extent
methacholine induced, dysp and bronchial spasm Therr
poorest Tesults occurred 1n elderly patients with chronsc pul-

action was the same, but the degree of protection was deinitety
greater Inhalations of 1 4 per cent aerosol gave only sILxgh.l

was a peak of cffectiveness lasting four hours at a high levet
agamnst histamime and two hours at a lower level agamst
Mecholyl The other drug tested, Pyribenzamme gave very
simular Tesults The conclusion reached 1s that anti histamune
drugs given by the rectal route, erther alone or combined with
amnophyllne can mamtain patients free from broncfual spast
n many cases Admimstration by aerosol combined with 2
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and pneumococe: Were removed, but only to be replaced by such
organisms as B Friedlander, M Catarrhalis and H influen ae,
If oxygen and 5 per cent carbon diowde were used 1nstead of
arr to vapourize the sol of p thn, 1mproved

of Iung bases seemed to occur Yet a datly total of 200,000 unuts
for two weeks did not prevent the return of chronic manfesta
trons of the disease 1n a series of six patients A similar seres of
s1x, not treated by this method, differed Little climeally or radio
logieally from those who had been the subject of experiment at
the end of a fortught These results agreed with those of South-
well at Guy's Hospatal 1n the mamn, patticularly as regards the
bacterologieal changes Since this time, aerosol therapy has
been confined to periods 1n which there are acute exacerbations
It has been successful 1n preventing the onset of broncho
poeumontia on a number of occasions In the treatment of that
condition, doses of 80,000 umits five ttmes during the 24 hours
gave the best results The dose 15 dissolved 1n saltme before
bemg placed 1n the inhaler, of which there are several patterns
That which I mainly used was produced by Moore, of Aberdeen,
and was connected by a rubber tube with a cylinder of oxygen
A pressure of § 1b per square inch was necessary for good
results, anything less than this being meﬂimlent. A psnod of ten
-~ T te a0 L it

4 e g

Varietes of machmne 10T adMINISIENNY 4ET0S0Ls  1KE LAULSUIL
1nhaler, 1ssued by the Inhalation Institute, Eccleston Squarc;
SW allows two separate therapeutic sub to be empl

at the same tume Aerosol Products Ltd , Wigmore St, W1,
have an Aerolyser driven by an electric motor, which forces air
through the nebulizing phial This does not allow the use of
oxygen and carbon dioxide, however, 1n conjunction with the
drug employed Ruddell Products Warwick St, W1, have
recently mtroduced a hand pump type of inhaler which can be
used 1n the home of the patient, without the need for electric
connexions or cylinders of oxygen This 1s much less fatiguing
to work than the type with a hand bulb as its motivator, which
can cause cramp in a feeble person There seems to be some
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CHRONIC BRONCHITIS

The relaxing quality of the chmate 15 particularly swted to
bronchitic patients 1n winter Generatly speaking, the north and
east parts of this country are unsurted for cases of chrome
bronchuts, as are any cold, damp or foggy areas But there 1s
much difference between towns even a few mules apart For ex-
ample, many patients say that their chest 1s not helped by living
at Brighton, but that Worthing, only ten miles away, suits them
very well Central London, Sheffield and Liverpool have 2 bad
reputation for bronchitss, and should be avoided by those who
are afflicted with this disease

Tt 15 customary to advise light clothing for bronchitic patients
My expenience has led me to wonder whether such people are
not unduly sensitive to cold They certainly tend to amass layer
upon layer of garments, with a predilection for those made of
wool and flanne]l Removal of clothing merely seems to make
them ortable and the phy popular If the oral
temperature be taken, 1t will be found on the low side of normal
1n some patients, figures of 97°, 96° or even 95° F not bemng
unusual ‘A series of 50 Chelsea pensioners had thewr mouth
temperature taken for exactly one minute The results for those
suffermg from chronic bronchitis were below 95° 96°, 95 &,
95°, 95° 95 2° 96° 96 4° At the end of five munutes tl:e
figures had nisen to 96 4°, 98 2°, 97 6°, 96°, 96 8°, 96 2°,
97 6°, 97 4° The ages of these men varied from 71 to 87
Their figures were generally lower than the average for 326
healthy penstoners, which was 97 81° after five munutes n the
mouth L

Other prophyl are

I
1At e Wk sapard

e

tion The latter seems to be more beneficial, but the effect 1s not
prolonged The course of exposures should be repeated three gr
four tumes a year if the maxumum results are to be obtaine
Other methods of physical treatment which can help 1n chronte
bronchitis are breathing exercises and the use of short waw;
diathermy to the chest Many patients only use 2 portion 0c
therr lungs 1n normal respiration Their bases tend to becom
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clogged WIth sputum, Propcrly designeq €Yercises often assist
the Cxpectoration of mucyg and help 'y, clear the bronchy The
Tange of Movement the joints of the thorax 15 also iNCreased,
50 that the vita] Capacity 1 Mproved [p, additio, deep breggp”

e Opens yp alveol; Pre-

S )
the Second op third While thys Method Cannot of course, by
Considereq S curatiye m bronchms, 1S worth 5 nal ag 4
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CHRONIC BRONCHITIS

The relaxing quality of the chimate 1s particularly swuted to
bronchitic patients 1 winter Generally speaking, the north and
east parts of this country are unsuited for cases of chron
bronchitis, as are any cold, damp or foggy areas But there 15
much difference between towns even a few mles apart For ex-
ample, many patients say that their chest 15 not helped by ving
at Bnghton, but that Worthng, only ten mules away, sus them
very well Central London, Sheffield and Liverpool have a bad
reputation for bronchitis, and should be avorded by those who
are afflicted with this disease

1t 15 customary to advise light clothing for bronchitic patients
My experience has led me to wonder whether such people are
not unduly sensitive to cold They certanly tend to amass layer
upon layer of garments, with a predilection for those made of
wool and flannel Removal of clothmg merely seems to make
them uncomfortable and the physican unpopular If the oral
temperature be taken, 1t will be found on the low side of normal
m some patients, figures of 97°, 96° or even 95° F not being
unusual A sertes of 50 Chelsea pensioners had thewr mouth
temperature taken for exactly one munute The results for thosee
suffering from chronic bronchitis were below 95°, 96° 95 8%
95°, 95° 95 2°, 96° 96 4° At the end of five munutes !h:
figures had msen to 96 4°, 98 2°, 97 6%, 96°, 96 8°, 96 2%,
97 6° 97 4° The ages of these men varied from 71 to 87
Their figures were generally lower than the average for 326
healthy pensioners, which was 97 81° after five munutes 11 the
mouth L

Other prophylactic ¢ T 3";
vacemnes and a course of general ultra violet light With regar
to the former, the results are often disappointing even 1 those
cases where the disease 1s kept active by a chromic sius mfec
tion The latter seems to be more benefictal, but the effect 1s not
prolonged The course of exposures should be repeated three e((;r
four times a year 1f the maximum results are to be obtain
Other methods of physical treatment whuch can help 1 chrom:
bronchitis are breathmng exercises and the use of short wavf
drathermy to the chest Many patients only use a portion oe

£ lungs m normal respiration Therr bases tead to becom
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clogged with sputum Properly designed exercises often assist
the expectoration of mucus and help to clear the bronchu The
range of movement 1n the jounts of the thorax 1s also increased,
so that the vital capacity 15 improved In addition, deep breath-
g ventilates the whole of the jung and opens up alveoli pre-
viously blocked by The basic are P

of chest shakung, chest vibration and clapping given to loosen
the sputum ¥ have found that the most effective form of
wibration 1s that carned out by an electnic vibrator, using a
vuleamite or plastic rotating disc which can be applied to various
parts of the chest This 1s followed by shoulder raismg and
lowening, circle turning, side bending, trunk twisting and back
Tassing. Active muscular work 1s completed by an exercise witha
Ionginsprration and a lon g expuration, during which the chest 1s
geantly shaken by the patient or the physiotherapist Relaxation
must also be taught and attention paid to body posture Further
details may be found 1n text books of physical medicine Short-
Wave diathermy has been used on an expenimerital basts at St
John's Hcspltal, Battersea It was mmtated following the dis-
covery of a reference to ths form of treatment mn the bropchitis
of small domestic anumals, such as lap dogs The electrodes are
placed m an anterior and posterior position, not laterally, to
obtain the best results Perods of treatment start wath five or
fen minutes of gentle heat and gradually mcrease to forty
mmutes 1t 15 best to take the sensations of the patient as a
gude to temperature, for there are wide vanations from case
focase Most of those who have had this form of treatment 1m
Proved, one man beng without wheezing for a penod of five
months It has been customary to give a course of twelve treat-
ments As a rule, the patient starts to feel the benefit after
the second or third While this method cannot of course, be
considered as curative 1t bronchitis, 1t 1s worth a tral as a
subsidiary mode of treatment

Prevention of complications



CHRONIC BRONCHITIS

The relaxing quality of the chmate 15 particularly swted to
bronichutic patients 1 winter Generally speaking, the north and
east parts of this country are unsusted for cases of chromc
bronchutis, as are any cold, damp or foggy areas But there 15
much difference between towns even a few mules apart For ex
ample, many patients say that thewr chest 1s not helped by hving
at Brighton, but that Worthing, only ten miles away, swts them
very well Central London, Sheffield and Liverpool have a bad
reputation for bronchitis, and should be avoided by those who
are afflicted wath this disease
Tt 15 customary to advise ight clothing for bronchutic patients
My expersence has led me to wonder whether such people are
not unduly sensitive to cold They certainly tend to amass layet
upon layer of garments, with a predilection for those made of
wool and flannel Removal of clothing merely seems to make
them uncomfortable and the physician unpopular If the oral
temperature be taken, 1t will be found on the low side of normal
1 some patrents, figures of 97°, 96° or even 95° F not being
unusual A series of 50 Chelsea pensioners had thewr mouth
temperature taken for exactly one mmute The results for thosoe
suffermg from chronic bronchiis were below 95°, 96° 95 &°,
95°, 95°, 95 2°, 96°, 96 4° At the end of five munutes ﬂ'ic
figares had nisen to 96 4°, 98 2°, 97 67, 96°, 96 8°, 96 2°,
97 6° 97 4° The ages of these men vaned from 71 to 87
Therr figures were generally lower than the average for 326
healthy pensioners, which was 97 81° after five munutes 1 the
mouth
Other prophylactic measures sometimes recommended are
- . 11 Al W ek racard
e

]
tion The latter seems to be more beneficial, but the effect 1s not

prolonged The course of exposures should be repeated three Zr

four times 2 year if the maximum results are to be obtaine:

Other methods of physical treatment which can help 1 chronic

bronchitis ate breathing exercises and the use of short wav:_

diathermy to the chest Many patients only use 2 portion

therr lungs 10 normal respiration Therr bases tend to become
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CHRONIC BRONCHITIS

accunmulation of sputum 1n the bronchial tubes and with the
periodic exacerbations of inflammation within the lung Thus,
measures to aid expectoration may do something to prevent its
occurrence As we have seen in the chapter on expectorant drugs
1t 15 very doubtful whether the ordmary cough muxture 1s of
value 1n this respect What then are we to do? Furst place should
probably be given to breathing exercises, as mentioned above
Next comes postural dramage In practice 1t 15 very difficult to
get elderly patients to carry out this form of treatment, as they
say that 1t makes them feel giddy or uncomfonable' Younger

often produces a fauly large expectoratton This 1s the real
virtue of the famous “hot water muxture,” Mist Sodu Chlor
Co But simular effects follow half a pint of hot water, 2 mug
of tea or any other drmk In order to produce expectord-
tion 1t has been my practice to use hot water alone, first thing
m the mormng and last thing at mght, m my bronchitic
patients If the practice be discontinued for some reason, the
patients themselves say that they muss the effect of thesr hot
drinks
The prevention of exacerbations of bronchutss, which may
turn 1mto broncho-pneumonia, 15 not always an easy task It 1s
+ difficult to recogrize the early sigus of such an attack Generally
speakmg, there 1s no nise of femperature 1n the early stages, ROT
15 the pulse rate accelerated The two signs which may act a5 2
gumde are an increased respiration rate and an alteratton 1n the
posture of the patient from his customary mode of sitting of
lymg Physical signs 1n the chest are obscured by emphysema at

ed, areas of con-
first By the tume that they are w‘ell de:'elo}zr d, areas of e

aborted by inhalations of pemcillin aerosol, vaporized l:,vuu

oxygen and carbon dioxide to promote VIGorous breal mg‘

Generally speaking 1t 15 not necessary 10 supplement thxi" Wllvlc

sulphonamide drugs or mjections of antibiotics In a fee
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Patent, hcmewr, 1t may pe safer o LIve a shory course of
su!pbalbmzole or squhamerazme as well The €Xpectation of
bfe 1y Cases of chrone bronctytyg With some dilatayion of theyr
tubes fag been €Xfended Several yeqrs Since thege Iethods of
treatmeny became available
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