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My thesis is that a reasonable interpretation of ennsution ean he nssigned to \
those types of emphysema that have a seleetive distribution. This idea 15 haserd iy
on o madifieation of the Ciba elassification. On the other hand, the tvpes that i
are unseleetive helong to the group that are designate] s Primary, constitutional p |
or atrophie, and cannot at the present time have a eanse assigned to them, “Pri- ':“"‘

mary™ emphysema ean be deseribed in terms of anatomieal changes, but as far i
as ats pathogenesis is coneerned we are probably wo further on than Waters? was
1862, when he wrote that “T believe that eiphysema is the result of some (le-
senerative process and although it would be very sutisfuetory to be able to speak
positively as to the exact nature of the degencration, vet for all practieal pue-
noses it s sufficient to point ont. the general pithology of the malady™ After ey-
chiuting diseases assoemted with o previous history of congh, he conchindes that
“the frequeney with whieh the disease attacks hoth lungs amd the uniformly
chiaracters of the morbud ehanges observed throughont all parts of the g’
vineed him of the degenerative charaeteristic of the dise
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ase. There secems ta he
fittle doubt that this type is the condition that we speak of as primary general-
ized panaeimar or paniobular emphysema, which is unseleetive in ite disteibation
in terms of the components of the aeini or lohnles.

§ FI7iVS ‘HLIVEH

SELECTIVE EMPIIYSEMA

In types with selective distribution we ean eome 1ore fo grips with eausation,
We ean be most sure about types resulting from deposition of dust. These dust
depositions ean he conveniently divided into two main groups, those from imelus-
Ll dust and dust from general atmospherie pollution.
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[npvstrial, Dust, Cost—Focan Dust Eypiyseaa (tFDE) . 13

A study of thousands of lungs from coul workers has shown a sequenee of
events leading to a characteristie emphysema. Tn the young coal miner with short
exposure to dust, dving of aceident or of nonpulmonary disense, there is an ae-
eumulation of conl dust specifieally related to the terminal sand respiratory bron-
chivies (Fig. 590, The lungs ean evidently withstand this deposition withont,
hiirm for some years. Emphysema then develops, amd, in miners who have heen
exposed for 20 years, some degree of dilation of the proximal orders of respira-
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' 16, 59. F.v‘nm a voung coal miner. Deposition of
iwonehioles, This i the pre-cmphysema stage, (x 2.)

dust aroumd ferminat aned resparatorey
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A
y Emphysema 1 . "‘

: 'y
1 tory hronehioles is nsual el may be marked, After 40 yeurs of dlust exposire, ' 1

i 3 the mugorts of miners will show FDE, althongh theve IS0 SUprising fange i A

ks the quantity of dust deposited aml the degree of emphysoma in miners working i
‘ wider similar conditions, FDI yefers to dilation of the respiratory hronehioles w4
: aned there ean be wo doybt. hecanse of the tine senuence, that the dust teposition 2 ‘

! precedes the emphvsema. Typieal examples ocenr without any other contriltory '
: camses. amd in chacacteristie enses there is a striet anatomieal relationship b ':‘

| tween the emphysema aml the dust foei. Furthermore, FDI was produced by o

i Heppleston™ i pabbits exposed to conl dust in mines. Heppleston™ later con-

chuded that FDE is a seloetive dilation nf respiratory

hronehioles, resulting (rogn '
atrophy of the smooth musele in then walls together witl contraction of the simall i
amount of connective tissue whiel develops in response to the st deposition, |
Other velatively inert dusts, that is, inert in the sense of not producing nnely fi- |
brosis, tmay likewise produee foesl emphysema, but wsnally to
Hin that scen with conl. Hematite,

. e——

afar lesser degree ¥ |
and iron oxile as i welders, are ox- ‘

' amples of sneh dusts, There are two anatomienl forms of FDI that result from ; v
! coal ' Inone there i< very Dittle filvesis and the fesion consists of & eluster of ]
i emphvscmatons spaces with hlack walls (Fig. 60V, Tn the other, there ix a stellate s -‘1
l fibvous nudnle with a eirele of emphysematous spaees (Figs. 61 amd 62), The latter d
! 18 sometimes ealled perifoenl emphysema. In advapced rases of foenl dust ein- «
' physema, destruetive ehanges are added to the distensive ones, and severe dis- g i,
g" integration of the whole lung strueture oceurs (Fig. 63). el
i‘ Drst v Crxerar Arvoseneme Porruriox, Soor ;,'.;
i - [ the hungs of eity dwellors, earbon in the form of soot i a nsual finding; in B
;l Y alder prople these deposits are in the walls of emphysematons spaces in the ery- ‘,
i ters of lolmles, The soot. or some materinl assoeiated witl, 1t, seems to he the ennse Y
b of the emphiveema because in Younger people these deposits can be found without = i
emphysema. The soot is derived mainly from the burning of econl. The loealization “ ! .
' of cmphysema amd dust coineides in the respiratory bronchioles, awd is most ‘ &
i marked in the upper lobes. This type is very similar to the type that is the re- 13
% sult of conl. I'n London, and particalarly in Clasgow, the amount of dust depos- = re
g e s mineh grenter than in Cardifl, which has the eleanest, atmosphere for o . iy
' ety of ats size in Britain, In 1914, Klotz: reported that in Pittshurgl, Pennsy|- ¥
,! vatw, the earhon content of lmgs from the general community ranged from 1.2 Lk
' to 3.3 @, but i eontrol enses from salnbrious Ann Arbor, Michigan, theee was T
! only 0,145 to 0.405 and the latter figure represented one person who was 68 yoears L
s alil, : !
1 Heard wind Tzukawn," in London, ealled emphysema assoeiated with =00t “ilis. Vird
:'_ " tensive,” pointing out its sitilarity to the foeal dust emphysema of ecoal miners, 0
Soot emphysema ulone ecauses little or no disturbanee of respiratory funetion, i
Figtire 64 shows the tvpieal appearanee in a man aged 91, a nonsmoker who diel '.‘
alter u prostateetomy, !
ko
2 Cexrmtonunar Esenveema (CLE) { :
; Althongh foeul dust emphysema develops in the eenters of lobnles, T prefer 10 ;.:
reserve the name “eentrilohmlar emphysema™ for a comdition oCeurTing commuonly h !
!
4
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i 61, Foeal dust emphysema. Central stellate dust nodule amd sueronnding (penfoenl)
emphyeema, (X 30,)

-

i the general popalation and associnted with histologie evidenee of hronehinlitis
U oreand vemtelolmlar eomphvseman as a distinet pathelogie condition vesulting
fromn o variety of eanses, hut pamly as o disease of the 20th century, s gl
trom the histortenl cvudenes disenssed helow, CLE ean he distingnishesd from
praenmar cmphysenue e s tixed inespansion,'™ s detailel strineture higs
\ been deserthed by Leapold amd Gongh** Figure 65 shows the appearances i a
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Fre 63, Seveps emphvsema in a enal miner; Thia } . .
. 8 'r. 15 15 common in older miners, 10 g
to he a combination of focal dust emphysema and panacinar emphysema, (X 25.) S
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116 - The Lung ”
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Frea, 61 Sont cimphivsenu, Man aged 91 Nowsnoker: died after prostatectomy. € 6)

wet sliee of Tung fixed inexpansion. When one looks into their depths, the oen-
trilobuiar spunees appear to he black in contrast to the normal peripheral parts of
the lobules, Figure 66 shows the strueture of an enrly lesion i o rontine histo-
logie section taken from a ling fixed in expansion. Fignee 67 <hows g plustie
east of o single leston, showing the distended vespivatory broneliole, with only an
oceasional alvealos remaining in the wall bhut with eharneteristie normal alveolar
duets and saes loeated distally, (This east was made with a liguid plastie sili-
cone rubber monomer made by Flexico Developments, Ltd., London. It has the
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'l |'-' 5. Shice of lung fixed in expansion, The centrilobular empliveematons «
to be black heeanse of their depth. The outlines of the lobules are white, (% 13)
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118 > The Lung
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‘- Frz 66. Farly ecentrilobnlar emphyvsema. Man aged 26, Killed istantly in g romd accident
{ ('“mm”p. smoker from age of 17. A merehant seaman, There is evidenes of inflammation in
|} the terminal and respiratory hronchioles with dilation of respiratory hronehiolee hut not of
q distal alveoh, (X 32,)
{

0 adveantage over vinylite that it does not shrink aned reimains supple, wherens vinyl-
X e casts are hrittle) A
: In CLE, an ntlimmatory infiltvation ig found in the walls of the proximal
‘ order of respiratory hronehioles, Lymphoeytes and plasma eells, and sometinmoes
d
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polymorphonuclenr leukoeytes, e present. Fosinophils arve few or LLE L R

nflanmation "W be reprosented by fibrosis only. Beeanse the intlimmation
1< limted to the proximal part of the aeind, it may be missed i randomu istologie
sections if the seetion 1s oriented in sueh o way that it doe< not melinhe Hie yos-
preatory hronehioles. Soria] seetions, however, will show it Tl criphvsema is oh-
vions in expanded Tungs, hut may he cempletely overlooked in lings ent at the
fime ot atopsy in the unespanded postmortem condition. e milvontion
must he looked for earefully with gool histologie technmies. Maerophages con-
taiming dust are present i varvmg numbers, depending on the distiess of the
caviromment i which the individual lived and worked The VEEY COMmMON isso-
erntion of chronie hronchitis, el espectally hronehiolitis, with CLE siegests
that infeetion, atmospherie pollution and cigarette smoking mieht b the pri-
mary eanses. These various possibilitios are disenssed below, Individuals from
cities with heavy atmospherie pollution have a great deal of oot in the walls of
the emphysematous spaces, but T have also heen fortunate in stwdving CLE
e eitizens of the relatively unpolluted eity of Cilifi. The pathogenesis of CLIS

1= evidently wot dependent. on the aquantity of visihle prament, bt may have to..

do with the Kind of pigiment. Cases of eharneteristie CLE ocene with litthe ear-
honaecons dust, although some “pigment” is present, consisting of hrown pare-
eles of an uneertain nature, Soot emphysems ean easily be mistaken for CLE,
but the difference is the presenee of hronehiolitis in CLE. The exowenous neent
causing CLIS is not at all likely to be earbon itself, but this does not exelinde osso-
erated toxie substances present in the atmosphere from indnstrial <onvees, (lo-
mestie fives and eigarctte smoke, These substinees may be wlsorhed on the e
hon.!

CLI. \ND INFECTION RELATED TO AGE INCIDENCE

Clilidven and adolescents 20 yearz amd wnder. We have previonsly sngoeste]29
that CLE might, be the result of the “pedunenlar” pnenmonia that has heen o-
serthed in ehildren. This is a4 pnemmonia surronmding respiatory hremehioles
From a further stwdy of a large nunber of enses, lowever, T have coneluded that
thi~ 15 not the eause, T have not seen a smgle example of CLE in elaldlood or
adoleseenee, The lungs used in the sty have come from vonng people dving of
a variety of diseases or from acerdents, and they have also meldod futal cases of
hacterial lungasfection of great severity assoetnted with mneoviserdosis, [n these
Latter, although there was very severe bronehitis il aften eylmdvieal aml sac-
cular bronehicetasis and large evstlike spaces, CLI was not present, It s troe
that Williams, Scheuer, amd Heard™ have reported one ease that they reeard as
hemg centrilobular cmphysenie in an infant, hut they doubted whether it was
the same eomndition as CLE of mdults. Furthermore, Leopold=® 27 hus oxmmined
lungs of individuals dying of virus influenza, some with and some without eome-
phieating biaeterial pneumonias, and has found no evidenee of the conneneement
of CLE in eases from the 1957 epidemie or from the 1981919 epidenne. This
sevies mehuded ehldren and adoleseents. Tt would seem, theretore, that virgs and
baeterial pulmonary infeetions in early life are not an immedinte esiee of CLIE

Lge group from 20 to 40. The youngest individuals whom [ have fornd alteeted

T
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o have heen in the age aroup ln-f\w-vh* 20 amd 40. These have demonstrated slight .
deziees of the condition seen in deaths from other eanses, amd also instinees of
very advimeed CLE assoeinted with fatal respiratory failure. The charaeteristie
early lestion shown in Figure 66 represents o 26-vear-old man killed instantly n
a road aceident, He had been o eigarette smoker from the age of 17, There is cel- i
lakar inflammiatory intiltration of termunal bronehiole aml of respieatory hyon- |
ehwoles Jeading to w eentrilobular emphysematons space, whereas the more distal "
mie passaces and alveoli are intaet. Figure 68 comes from the youngest case of ;: .
marked CLE that I have seen. [t comes from a 20-year-old woman. She was Cvi- j
dently in good health until the nge of 18 and wasy working in the British Women's s
Land Avmy, 1o, domg farm work. She hadl to leave this work, however, heeause {
of respivatory symptoms: she died with histologie evidenee of brouchiolitis and I
bronchopmenmonia, She was o eigarette smoker.
As Lichow has said “When we look at the lung in advaneed emphycemn, we
are already looking at ashes and can gather all too little regarding the trans- e
formation of the strneture that was there,” T have, therefore, concentrate] on ety
early eases eoming to antopsv. In this age group hetween 20 aned 40, sonie of I
the eases have had a definte history of nfeetion, bronehitis or puettmonia, bt e~

there was also a lngh ineidence of cigarette smoking in the women, as well as the
men, atfeeted. Cigarette smokers usually have more than normal amonnts of pig-

ment i their lungs, This is most obvions in smoking women compared with non- !
smoking womoen., .

dae grovps of orver 40 wath special yeferenee to smoking, Tn older age groups, '

the imenlenee of CLE rises rapidly, being mueh more common in men than i iy

N\ women. It interpretation in terms of pathogenesis, however, js eomplex. Some of ; ;
o’ the eases have pulmonary infection ux the primary incident, of respiratory symp- v

toms. L1 ean be found, in eharacteristie form, restricted to an area of lung
around loealized areas of beonehitis or bronehiectasis, In these eases there js ojs- .
finet ntlammation of the terminal and first order of respiratory hronehioles. i
Nevertheless, if we take the aroup as a whole, there is a striking ineidenee of
crzurette smoking whieh, if it is not a primary eanse, would at least seem to playv
At important part i perpetiating hronelitis, Inereasing its severiry, and o=
g the lnng pavenchyma, 1 have rarely found CLE in the lungs of elderly women.
In the fow matances in which thet s been CLE with bronehiolitis, [ have found ’
that the women have heen esgarette smokers,

It is possible to identify CLE during life. By echanee, during bronehography, .
the radiopague material userd may become trapped in CLE spaces. This is a
specifie appearance referred to as the “flowers,” or “mimosa" or “lily of the val- 4
lex ™ appearance (Fig. 69). It has been possible to prove in reseeted lungs* 4
also by postmortem bronehography*™ that these appearances represent CILI, S

Smon ™ found that these appearanees, which he ealled “peripheral rooling,”
are acomman appearanee which seem to bear direet relation to other radiologie :
evidenee of emphvsema; they were present in 14 out of 21 bronchograms of pa-
tients whose standard rdiographs snggested emphysema.

Buekley, Tueker, Thorme and Sicker? reported <X instanees of mimosn [
tern scen during bronehographic examination. The patients ranged in age from

-4 :
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124 - The Lung - r*J !

and smoked 30 (mr adav, T have not found any instianees where the anthora
have sand that the person was a nonsmoker. On the other hand, authors have,
i some reports, deawn partieular attention to the fact that imdividin s were eig-
arette smokers

Anderson, Hernandez, Fekert and Fornker,) in Jacksonville. Flos ila, fomnl a
partienlarly elose relationship between smoking and CLE as estimated in whole
I seetions, bt found no sueh relationship hetween panacinar emphysema il
stoking.

IEergarette smoking is an important eanse of CLE. then ite incidenee shonhl he
related to the rise m eigarette smoking in this eentury, It is fortunate that there
1= an execllent account of the pathologie anatomy of emphysema as it ocenrred
in Britmn a centnry ngo, Waters,'™ mentioned above, a physician enm anatomist
crvm pathologist, practicing in Liverpool, England, published s monograply in
1862 e based his elassifieation on lung lobules, e recognized form= of emiphy-
semacin whieh andividual lobules were affeeted, and in a subdivision mentioned
partial lobular inveleement, but, when he found that only part of the lohale was
alfeeted, it was the peripheral part which was involved: fe., this was the reversal

of CLE, Nowhere in his publieations does he refer to the center of the ol lesses

betng especially affeeted. It would he very surprising for such an able ahserver to
have overlooked CLE if it had existed commonly in Englaned at that time, 1f we
bear in mind that he deseribed and aceurately depieted alveolar wall fenestration.
which is the prime pathologie change in the development of the cmpliveema as
he saw it From his deseriptions, what we now eall panacinar or panlobnlar cme-
physema ean he readily identifierd. Villemin,® in Franee, however, made ref-
crenee to emphysema eommencing in the eenters of lohules and extending to the
periphery, but dul not distinguish CLIS as a distinetive type. T wonld expect that,
CLE ocenrred before the ecigarette smoking habit commeneed, beentse 1mne
donbted enses ovenr as a result of infeetion, but the inerease in cigrette sminking
conld aceonnt for the apparent great rise in ineidence, Atmospherie pollton whs
severe in Britain o century ago, amd thus it wonld seem that smoke trom eoal
perhaps plays alesser part in the development of this emphyseni than does era-
arette smoking. CLIE is common in Cardiff, where general atmospherie pollition
is low, but the latter eause wonlil account for the partienlaly lngh incidence in
highiy pollnted eitigaand industrial areas.

I snmmary, CLE is a disease of adults assoeiated with inflammatory changes
in the bronehioles, Infection, ax in bronehicetasis, enn undoubtedly be the eause
Fxogenous factors ineluding cigarette smoking and atmospherte pollution are -
portant primary or contributory eauses,

Capyirs EMPHYSEMA

A woorl example of emphysema due to an inhaled toxie substanee is that due
to the fumes of cadminm oxide. A zone of normal lohnles is present heneatl the
plewra: Tins sparing of the periphery can be seen in aente endminm e 1 Fie.
W01 Lane and Camphell®* have deseribed the ehronie empliveematons endiniim
lung, and illustrated it with whole lung seetions that my departinent prepared,
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2. 1. 70 Aente cadminm poisoning. Death on 5th day after exposure. The subplenral lohules 1 3
m show lec< damage thag deeper lobules. (X 15.) gt
| J Fruo 71 Chironie cadmimn emphysema—sparing of peripheral lobules. Similar to ron- I";
" fluent CLE. (% 1.5.) o
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== .
Lo Fignre 71 shows Wlumqn.uf the ciphysema. T the Tobiles that are af- — lestion
feeted, the appearances ™ those of CLFE. from 1!
Creised
CLE 1x exeemaestan axisaLs 1
I have eontended that in man CLL i due to external agents il there ie eon-
firmation of this view from antmal experiments. Severnl invest e fore who have In 1!
admnistered toxie substinees by inhalation or by direet injeetion havve noted it taenl iy
the vespiratory hronehioles are partienlarly vulnerahle to damage. Wright aml paatho
Klemerman® produecd CLE in guinen pigs by exposiig them to mirvogen dioy- alson s
e, whieh s a common constituent in polluted atmospheres amld i engarette cmphy -
smoke. Boren® produced w foeal destruetive effeet in mice with wrrowen dioside T
adsorhed onto enrhon, Gross, Babyak, Tolker and Kasehak® producal CLE in chns sy
2 rats by the action of papain given by inteateacheal injection. Rossing i Clayt feeted 1
found that phosgene miven to dogs in sublethal doses produces a ehironie lronelo- bty
alveolitis whiel is followed by emphysemi that is selective in distebution, - ol
volving distal respizatgey bronelioles and alveolar duets, Althongh the bron- -~ cartila
cluoles in these ammals were affeeted by ehronie ehanges, the bronehi were il b
essentially normal in appearanee, Bell wil Fhes? producel CLE i pats by el it UL
rIne gis, e . valvehi.
Tipyn
Trssve pESTRUCTION AND AtRWAY ORSTRUCTION IN THE CAtsypiox o ()] by ronr
. - g o . m ehild
Leopolil and Gongh®® have disenssed rensons for helieving thar destruction of Firn i
the walls of respivatory hronehiolos il adineent alveoli is an essential fosion in TR
CLEL The Iaek of support to the bronehioles which resalts lesds o arway nhe ”l]"_'.. o
: struetion sl aiv teapping, CLE spaces continme to expannd selectively s g ree PR

sult o funetional ohstenetion, aceording to the fornmly of Creen anl Shyeld,
O application of this physieal prineiple, cmphysemitons spaees, hemg Lareer
than normal air spaces, will tend to expaned to o greater desree witly respiration,
and. onee expansion has started, a progressively diminishing expinnling foren ise. *

|‘|'(‘t~-|', I

) 5 ; T~ 1
required for futher expansion, stciibl
sl 11
ALveoLar Dver Exenysean :'““l '
. mes ot o

A common ocenrvenee in lungs from the general population 1= 0 <clective ila- m this
w tion of the alveolar duwet€Heppleston andd Leopold=t notee that ineremse i disme. o=
cter of these alrways ocenrs lavgely at the expense of the as=oriteld alvealy,
wlieh become wider at their montlys aned shallower in depth,. The suee ineidenee
of this common condition was mvestigated by Vineent ¢ al ™ T'he Vonngest e
tient who showed it was 43 years old at death, It was uneonmmon I tween 40 vl
30 years of age, but oceurred in abont 507 of those dving in the sisth aml seve
enth deeades and in more than 8175 of subjects dying after 80 vears of age, It
was not associated with wny abnormal elinieal gymptoms, sign or puhographie
finding. T have always considered this to be a simple dilation as<ociate] with
aging, Giese and Hartung'® deseribed dilation of the alveslar duet as the hegine
mng ot primary atroplie (<enile) emphysema, aml refepred to the “ronme one”
of the alveoli. Giese' has referred to this condition in several of his earlior pribe

el Tani
[nem
lobwlir -
regard ot
and o
to fully
that i
'Ihl“'.\'f‘“h
thevefor
normaling
A sl
velopanen:

o

Published by AsbestosClaims.Law

The Pathogenesis of Emphysema (1965) asbestosclaims.law/library/25384/18

ACL Doc 25384 - Page 18 of 26


https://asbestosclaims.law/library/25384/18

o & nuphysema 127 —-——-l
i leations. The view that advcolur duet_enlarmement ivoanage change resalting .

from fattening of the alveo LW that the internal diameter of the dnets 1s in-
Creased, has been confired by mirrnrurhogr:u-In)'.-"‘

Lomk Exrnvsesma (Usteomar, Usieatena,)

In the Ciba* clussifiention of emphysema, the designation “sclective” was :
wsed i relation to the neinis an thereby to the lobule, Iy the present context of
pathogenesis [ am using “selective™ on the hasis of the acinus and lobules el

b ik P
o terms of the lahes Emphysema mav be limited to one or more lohes. Loy I
emphysema ean be consilered ns consisting of two types, b
Tupe 1, neonatal, The neonatal type 1s due to o congenital defeet in the hyon. |

chius supplving 4 lohe. The newhorn ehild becomes severely dyspneie, anid the af- Vv
teeted Tobe contimes to expand and compresses the remainder of the ling aml the
opposite lung, The condition constitutes a surgieal emergeney, The eause 1< ta he
found in the supplving bronehns, In some casex there is deficieney of the hronehial
cartilage, " <o that the bronehus js Hacend, collapses and acts s a valve, Tt imay
also be found in :n-,-m'i:lrmn—wmrwu::('uit:\l heart disease ¥ Other defeets, how- . be
ever, suehoas flaplike folils in the bronehial wall, oveur and also give rise to a
valvehke aetion
ipe 2. The <ceond type oftmilateral o unilohar emphysema is disenvered
by routine rvhography; the affeeted part i1s hyperlucent. These ensos iy he found
meclaldhood or madodt life, They are thought to he the result of ehildhood in-
feetions, not of maldevelopment, hut in some instancea that T have <cen the hron-
ehi are extremely Maeeid, possibly as a4 result of developmental abnormality, Ip 4
i orher mstanees, however, there has been good evidenee of severe chronie hron-
cliolitis. Althongh the tepm “untlobar™ is applied, more than one lobe may be af-
feeted, leading to roral nntlateral hyperiuceney,

- b
[ixean Lastenvsesa, ReLaten TO THE FraMEWORK oF T Lusa \ '
4,
This form of emphysema has been recognized for a long time, Loescehekes tlee
serthed 1t as orenreing under the plevra and along interlobar septa. 1 have re-
ferred toat as linear.™ In all of the sttuations i whieh it is fonnd, it consists of
lines of ballae, usnally 0.3 to 1 em it ranging up to 2 e e deoieter, Tnehded -
m this form is what Gernan writers eall subplewral _I[rmh’t-rumhl;sr'm_ Ieard '
andd Tankawa'™ refer ro 1t A8 Dares®ia ], -
Linear crphyscma i assoetated with fibrosis of the plenea and of the inter- '
! lobwlir septa, 1t also ocenrs along Liranehes of the Pulmonary blood vessels, [

| teannl 1t as being more closely related to honeyeombh lung than to emplivsema,
' and o my eolleetion o honeyeomb lungs I have all grades from the linenr form
to fully developed highly eharacteristie honeyeomb lung, 1 suggest, therefore,
| that Tinear emphysema is a “honeyecomb™ lung of limited extent. It simulates
honeyeomb Ting in that the hallne have distinet fibrous wall< (Fig. 72), It i,
thevefore, likely to have an inllanmatory enuse, [t may be a developmental ap-
| nornuhity, but this js mhikely heeanse it 1= most common in older nye sroups,
l' A cimlae distribution of bullae i< however, found in assoriation with rare (e-
velopmental conditions, particnlarly nenrofibromatosis, Giese and Hartung's also
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g Uaken tram w portion of lung very empliveematons. [t shows the i
L appeaviance of the airsaes in o dilnterd condition, with their puetitions
much ruptured, and full of large perforntions,  (Drnwn by means o the i
camera lucidu)  The hlack spots shew the perforations.  The cavitive— it
. s . .  }
the distended und broken.down uir-sncs—in the preee of g from which a
'
this was tuken hud a diameter of 1-Uth, 1-20th, and 123 th of an inch, .
.
IFre. 73, Exaet reproddoction from Waters' monograph on emphvseimn of 1862, Shows s “‘
fanuhanity with fenesteation as a featuen in development of emphveem. The begead 15 s |
ortgmal one. Repaoduerd with l"]M‘ (A T. H. Waters Emphyseman ol the Livig« London, — ‘
Joand A Charelull, Ll , 186%). T
H regard this type of emphysema as being due to searring and related to the diffuse
: interstitinl fibrosis which eauses honeveombing,
i !
| UNSELECTIVE EMPHYSEMA
' The eauses of panacinar i panlobular emphysemas are unknown, Their svn-
oy e prary, dhopathie, amd constitutional, Contempornry deseriptions
. of prmiey emphysema eniphasize the melting away of alveolar wills, bewinning !
with fenestrzation. This proeess was well deseribed and depicted by Water<.'" more
than a century ago. Figure 73 comes from his 1862 monograph. The destenetion
whiel eventually arises ean he very considerable, leading to hullous chanees in
i many instances. The proeess of destruetion ean sometimes be followed by serial -
‘
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mmﬂgvumW& thas listinguishing eharaeteristic of thiese ests i t|u~ — Sp

absenee of mthanmnat™n. I is true, ax Waters powted out, that in some instanecs
there are maerophinges containing fatty material. These ehangos seem, liowever,
to he w result of the hreakdown of tissue, and not of a promary fatty degeneration,
What metabohe process leads to the thanmimg and wasting awav of the lung tissue
1> unknown, but study of the enzymes inthe lungs may give the answer.

Proimary emphysema s known to have a famihal meswdence Inoone family,
Friksson™ las obscrved ag-antitry pain deficreney i the semine, These observitions
suggested the possibility of a recessivie type of mheritanee. In thiee <thlings eme-
physema ocenrved enrly in life, aml i two of them the wy=antitrypsin conecntia-
Lo was less than 10 per cent of normal, No deterniination wis possihle i the
thivd ease,

An mvestigation has been made to see whether the surface active agent of
Pattle fsurfactanty plavs a part in the development of emphysema, bt the pee
silts have been negative. Suefactant has been found in emphysenitons limgs by
Brown,® although he did not deseribe the type of emphysema that he examined

Phe relative fifqueney of primary empliyscina compared with those farms
secomliary to other processes secins (o vary consulerably trom one conntry
another, There s sg mmch hronelitis assoeinted witl emplivseni i Britain that
1t may obsenre some of the easex of the primary type. 1f we equate promary
cphysema with dry emphysema, Lo, that withont o prior history of eongh and
spatim, it s samewhat more common in the United States than m Brican Flet-
cher, Jones, Burrow, and Niden'™ sav that dey emphysema = more frequent in
Clicago 112 per eont), whieh is a similar prevalence to that deserthed by Ciaensler
aned Loancleren™ i Bose i, Massaehisetts (14 per eent), Sueh eases are relatively
micommon i andon. Inoa reeent stidy in Lyon, Franee® it wos formd that 30
percent of patients with emphysema syndromes did not have initial signs of
hronelntis. In Germany also, Professor Giese of Miinstor tpersonal eommmnie: -
tiond tells e that he sees CLE Joss frequently than we do i Britain, b, that
“hullons" emphysema is more common.

Assoctted with the destrnetion of alveolur walls there are changes in the eap-
ilavies, bat whether eapillavy destivetion is a prmary or o sceomndary featnre s
not known. Breakup of elastie tissue conll also be asecondiry ehange

I CONCLUSION

[ have attempiod (o assign pathogenesis to some kil of vmphysema, hut mnst
aree, aceentuey amd ahalf Tater, with Matthew Baillie * who wiote in 1803, 1t
t> very meh to be regretted that the knowledge of morbid strueture does pot lead
with ecrtamey to the knowledge of morbid aetions.” However, I take eomfort
i lis nest sentenee, “Yet surely it lays the most solid foundation for proseenting

such enquivies with suecess ”
Crasstereation oF Evenvsesa Basen ox Parioo NEsps

The Ciba elassifieation of emphvsema 18 hased on puthologie anatomy It ean,
however, b veadi v adapted to inelude pathogenesis where this s known
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{ N SELFCTIVE DISTRINU 1O — 4 v
- \ - . Y
‘ ‘
Wathan tobites .! L
N i ’ -
| Lo Foeal dust cmnhis semi—lilation of respavitory hronebioles e 1, tdusteind Iy o
. \
dust, hike that in eonl workers: Destrnetyye chamges i the later o s tey f_
" !
\ 2 oot emphvsema—dilution, espeeindly of respipatony bevme bl tesilting iy (
fom soot, prtienling v from eonl biuieninee iy atiosplcrie polbut o s 1
3o Contnlohnlag emphysema due to ronelhiohtismemiael by CNOLENOI e s “: k
melnding erearette suwkine, mfeetion, tox e substanees from general atmos- K s
pherte pollubion oF <pecial toxie substanees, e g, endinim, oxtede fne ';"1 :
o Nveolar duet emphysema—simple ilation of alveolar duets conmmon i I"f ;'?
older people, probably a sunple ALING process, g By
W
L}
Lobar emphysem
O e phoys i '

Lo Neonatal lolyg cmphysema dae 1o comgemtal alimormality o supplyving

ia

branehns, either a deficieney of eartilinge or abnormal valvelike tolids ot Doy - il
4|n|.|f Ieosg) : — > ":

20 Iy pertneent g~ of older ages e o s entises e Land dlso g seuela §

‘ SN i

ob mleeton, = iy

. :'

Related to the frameirork of the lung ("
¥

I. Linear emphysem, also ineluding subyplenygl miero llae. Probablv <ame e
‘e

canses as honeveoml lune, .‘l.

. Yy
UNsrrecrive msrriscerioy ;;)
Lo Primaey emphvseni, Canse unknown, Sometines favmilial, '(
: ‘ ‘ al

SUMMARY bl ¢

A reasonable interpretation of rasaton can be assigned to the tepes of vme-

.

physema that luive a seleetive distribution, "This idea is bl on e anedfieation fl
of the 1939 Ciby classifieation Foeual dust CMPhYsena s seen most conmnonly iy :

eoal miners, A similar bigt Joss severe form results from general anmosplier e il é

Inron. In these st wmees, the deposit i soor. not conl. Centelobag)ig ciiphivseina ,'

TCLEDY veenrs i the general_population. This condition wie istimgnished s g P .

. speciie tepe from: other®mipliv-emns by Gongh i 1932.% Phore ane L .
eanses o at, beonelitis o pactienla s bronehiolitis bemg the fmmediatey i

canses Newther the hronehiolitis of infeetions disenses melildhood nor vips o
ifluenza appenrs to mitinte the lesion, CLE is fonm] from the gee o 20 anwanl, ;

severe examples mny be found in the age group between 20 and 40 iy bty men
and women, The neidenee inerenses i older age groups, ( rette smoking ap.
pears to e important eanse whether it is primary or aneillary, CLE ean he
recogmzed durimg life in hronchograms, gving the speeifie

PO ue——

appearinee enlled
lower=" or “pimosa”™ o “lily of the vallev.” As evideneo in support of the view
that ihaled wetant or toxie substanecs eanse 15

Hhe noxions eleet of cadimmm
oNtde fumies i wan iy quoted, Referenee 5 e to ey

wermmental work done by
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'

others whoe IW !hl‘;‘_nlrilnlml:u- tvpe of emphvsema-in animonle sesulbs

from nitvogen o pamuan, phosgene, and ehdorie. The commmon alveo,ar duet

cphyvsema s apparently an ace chiange. Lobar cmphvscma ean be unilobir or

untlateral, "This group is snbdivided into the neonatal tyvpe af a tvpe whieh is dis-

covered tor the first tune o adult life, Linear emphvsem is velated to the frame-

work of the ing and ineludes the subplenral nantle cnaphesemn of the Cerpans

This type appears to he more velated to honeyeomb ling than to emphysema

Fmphysema with wnselective distribution is the primay dhopathie or constity-

tional type for which no eanse is known.
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Chap. 9 SOUPEE“URKY
| Published after 1965
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102 \rcasonable interpretation of eansation ean be assiened to the IVpes of vin-
14 { phvsema that have a seleetive distribution. This idena 1= hased on g mordification
53 of the 1959 Criba elassification. Foeal dust emphysema is seen most commonly in
73 conb miners A similae bt less severe form results trom gencral atmospherie pol-
80 | fton T these instanees, the deposit 1 <o0t, not eoal, Covoobnlar cimphyvsen

(CLE) ovens i the general population. “This condition wias thstimeshud g« a
specilic tvpe from other cophysemas by Googh i 1932, There are ninlthiple
canses for at, braneltis awd partienlaody broneliolitis e e amedinge
eanses Neither the broneliolitis of infeetions disenses in ehildhood nor virus
imflienza appears toamtate the lesion. CLE is found from the aese of 200 onwail,
Severe examples may e found i the age group between 20 amd 40 in both 1men
and women. The meidenee mereases in older age groups. Crgarctte smolking i
pears to be anoinportant eanse whether it is primary or aneillary. CLE can he
recogmzed durimg wonehdgrams, giving the speeifie appearanee ealled
“lower ™ or “iimosa” or “lily of the vallev.” A~ evidenee in support of the view
Hhiat inhided ettt o toxie substances eaise CLEL Uhe noxions ofleer 8 i =
oxule funes ioman s qnf)'t‘ﬁlf. Ieferenee 1 made to exporimental work doane by

others who have found the eentrilohular type of cinphysema i animals resnlting
from nittogen dioxide, papum, phoseene, and ehlovine, “I'he commnon alveolar duet
emphysema is apparently an age change. Lobar emphyscwa ean be unilobae or
untlateral. This group is subdivided into the neonatal type and a type which is dis-
covered [or the fiest time in adult life, Linear emphysema is related to the frame-
work of the lnng and ineludes the subplewral mamtle emphysema of the Cermans,
This type appesrs to be more related to honeyeomb lang than to emphysema.
Finphysems with unselective distribution 15 the primary idiopathie or constitu-
tional type for which no cause is known,
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