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o The Pathogenesis ol Emphysema + 

50 & JETIIRO GOUGII sl 

LE fu Nm i My thesis is that a reasonable interpretation of eausation ean he assiened to . those types of emphy<ema that have a selective distribution. This idea i< hased i on a madifieation of the Ciba classification.¥ On the other hand, the tvpes that U are unselective helong to the group that are designated as primary. constitutional ; _:i or atrophie, and cannot at the present time have a eanse assigned to them, “Pri- '.1“ maryTM emphyvsema ean be deseribed in terms of anatomical changes, but as far 
asats pathogenesis is coneerned we are probably no further on than Waters? was 
i 1862, when he wrote that “T believe that emphysema is the result of some (le- 
Lenerative proeess and although it would be very satisfactory to be able to speak T'E positively as to the exact nature of the degeneration, vet for all practieal pur- ";" noses it s sufficient to point out. the general pathology of the makudyTM After ex- & i ‘l‘ chuding diseases assocnted with a previous history of congh, he conclindes tht B £tk | ‘the frequeney with which the disease attacks hoth lungs aned the uniformly equal 2 ;'1 i ;i characters of the morbid ehanges observed throughont all parts of the gTM con- R ¢ vineed him of the degenerative charaeteristic of the disease. There scems to he 4 ‘|: i fittle doubt that this type is the condition that we speak of as primary general- 1 
1zed panacinar or paniobular emphysema, which is unseleetive in it disteithation -H' < in terms of the eomponents of the aeini or lohnles., o R TN 

I 

SELECTIVE EMPHYSEMA B E 
In types with selective distribution we ean eome more to arips with eausation, :: i We ean he most sure about types resulting from deposition of dust. These dust R ' depositions ean he conveniently divided into two muin groups, those from mdus- t.‘ o v tal dust and dust from general atmospherie pollution. B b o 

o = i ’ Inpvstrial Dusr, Cost—Focan Dust Espiryseaa tFDE)". 3 E { 
A study of thonsands of lungs from conl workers has shown a sequenee of = | :-: 

cevents leading to a characteristie emphysema, In the young coal miner with short P exposure to dust, dying of aceident or of nonpulmonary disease, there is an ae- + eumulation of conl dust specifieally related to the terminal and respiratory bron- B chivies (Fig. 590, The lungs ean ovidently withstamd this deposition withont, i ¢ 
hiirm for some vears, Emphysema then develops, and, in miners who have heen " 
exposed for 20 years, some degree of dilation of the proximal orders of respira- " 
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16, 50. From a voung coal miner. Deposition of dust around torminal and resparatory hiranchioles, This is the pre-emphysema stage. (x 2.) 
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Emphysemn 1 
tory hronehioles is nsual and may he marked, After 40 yveurs of the wagonty of miners will show FDE, although there Is the quantity of dust deposited amd the tegree of emphy under similar conditions. FDI refers to dilation of the aned there ean be no doyht. beeanse of the 
precedes the emphysema, Typieal ¢ 
e and in chacaeteristie o 

dust expostre, 
osprsing range in 

vespiratory hronehioles 
tite sequence, that the dust deposition 

xamples oeenr withont any other contribntory 
ases there is a striet anatomical relationship e tween the emphysema and the dust foei. Furthermore, FDI wax produced by Heppleston®TM in rabibits exposed to conl dust in mines, Heppleston® later con- cluded that FDE i o seloctive dilation nf respieatory bronehioles, resnlting from atrophy of the smooth musele in their walls together with contraction of the simall amount of connective tissue whiel develops in response to the st deposition, Other relatively inert dusts, that ix, inert in the sense of not producing el fi- brosis, may likewise produee foeal emphysema, but wially to a far lesser degree than that seen with coal. Hematite, and iron oxiile as o welders, are ox- amples of such dusts, There are two anatomieal forms of FDE that yesnlt from coal " Inone there is very Jirtle fibvoxis and the lesion consists of & eluster of emphysematons spaces with hlack wills (Fig. 60V, Tn the other, there is a stellate fibrons nodnle with a eirele of emphysematous spuees (Figs. 61 and 62, The lattor is sometimes ealled perifoeal emphysema, In advanced cases of foen] st ein- phy<ema, destruetive ehanees are added to the distensive ones, and severe dis- mtegration of the whole Inng strueture ocenrs (Fig. 63). 

Drvst v Grxerar, ATyoseiERIc Porruriox, Soor 
I the lungs of eity dwellors, carhon in the form of soot ix older people these deposits are in the walls of emphy ters of lobulex, The soot, or some material 

a nsual finding; in 
sematous spaces in the cen- 

assoeiated with it, seems to he the ense of the emphysema beeause in younger people these deposits ean be found without emphysema. The soot is derived mainly from the burning of coal, The loealization of cmphysema and dust coineides in the respiratory bronehioles, and marked in the upper lobes. This type is very similar to the type that is the re- sult of coal. In London, and particularly in Glasgow, the amount of dust depos- ited s mneh greater than in Curdifl, which has the eleanest, atmosphere for ety of it size in Beitain, In 1914, Klotz** reported that in Pittshurgl, Pennsy)- vttt the earbon content of funes from the general community ranged from 1.2 to 5.3 @, but i control enses from sulnbrious Ann Arbor, NMichigan, there was only 0.143 to 0405 and the latter figure represented one person who was 68 yoars old, 

is mosg 

Heard wnd Tzukawa,' in London, called emphysema associated with soot, “lis. tensive,” pointing out its similarity to the foeal dust emphysema of coal miners, Soot emphysema alone causes little or no disturbance of respiratory function, Figtire 64 <hows the tvpieal appearance in a man aged 91, a nonsmoker who dicd after u prostatectomy 

CENTRILONULAR Fspriysea (CLF) 
Althongh foeal dust emphy<ema dey 

reserve the name “eentrilobmlar ermprh 

clops in the eenters of lobules, T prefor in 
yeemaTM for a comdition oceurring commonly 
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)
 Emphysema 1 

Fie 61 Foeal dust emphysema, Central stellate dust nodule and surronnding (perifoeal) emphysema, (X 36.) 

i the general population and assoeinted with histologie evidenee of hronchiolitis 
[ regavd venterlolnlar emphvsema as adistinet pathologie eondition resulting 
frome o variety of enuses, but nenly as o disease of the 20th eentury, ax g 
trom the hastorienl o wenee disenssed helow, CLE ean be distingnished from 
e cmphvsenue e bines fixed in expansion,' [rs detiled straetuee hias 
been deserthed by Leopold and Gongh #® Figure 65 <hows the appearances i a 
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besl pesparatiny Stellate eoal nodules surrounded by emphvsematons spaces Fu:. ¢ 
homehioles). (X 2) 
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Fa 63 Severe emphysema in a enal miner, Th i 
5 

v 
[ A 15 18 common in older miners. 11 apipues 

i to he a combination of focal dust emphysema and panacinar emphysema. (x :.!.5 )N N '!"' R 15 
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116 - , The Lung 

Fre, 61 Soot emphvsenm, Man aged 91 Nonsmoker: died after prostatectomye. (4 6) 

wet sliee of g fixed inexpansion. When one looks into theie depths, the eene 
trilobuiar spiees appear to he blaek in contrast to the normal pevipheral parts of 
the lobules, Figure 66 shows the strueture of an early lesion in g rontine histo- 
logie seetion taken from a lung fixed in expansion. Fignee 67 <hows plastie 
east of asimgle leston, showing the distended spivatory hronehiole, with only an 
oceasionnl alveslns remaiming in the wall but with eharneteristie normal alveolar 
duets and saes toeated distally, (This east was made with o liguid plastie «ili- 
cone rubber monomer made by Flexico Devclopments, Ltd., London. It has the 
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Fui. 65, Slice of lung fived in expansion. The contrilobular emplivsematons spaces appear to be black heeanse of their depth. The outlines of the lobules are nhite, (% 13) 
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Fri 66, Farly centrilobnlar emphveema, Man aged 26, Killed mstantly in a roml acerdent y Cigarette smoker from age of 17. A merchant seaman, There is evidenee of inflammation in 

the terminal and respiratory bronchioles with dilation of respiratory hronehiolee Lt not of 
distal alvenoh, (X 32.) 

advantage over vinylite that it does not shrink and reminins supple, wherens vinyl- 
tte ecasts are brattle) 

In CLE, an inflimmatory infiltvation g found in the walls of the proximal Fu: 
order of respiratory hronehioles. Lymphoeytes and plasma eells, and sometimes ;‘"'ll' 
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Fia 67, A plastie eact o centrilobular emphyecma with intact, more sh=tal, alvenlys TR el saes, A few individual alveoli snevive on the wall of the erntrilobwila emphyaematons bulla. The momth of the supplving bronchiole can Iy SO CHL nertoss as ot enters te space, (¢ 22)) 
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120 - The Lung _ j . 

polymorphonnelear leukoeytes, are present. Eosinophils are fow ar nhsont Fhowa, mflammation T he represented by fibrosis only. Beesnse the imflimmation 
1< limnted to the proxmmal part of the acini, it may he mrssed e random lnstologe 
sections if the seetion is oriented in sneh o w ay that 1t does not inelinde e yos- 
preatory hronelioles, Sevial seetions, however, will show it Tlhe ciaphivsema is ohe 
vious inexpanded Tungs, hut may he cempletely overlooked in lungs ent at the 
time o citopsy i the unexpanded postmortem: condition. “The milinmition 
must he lookeld for earefully with good histologie teehnies Maerophages eon- 
tning dust are present in varving numbers, depending on the distiess of the 
cnvironment in whieh the individual lived amd worked. The very common Ass0- 
crction of chronte hronehitis, aml espectally bronehiolitis, with CLE wnesests 
that micetion, atmospherie pollution and eigarette smoking mieht be the pri- 
neny canses. These various possibilitios are disenssed below, Tndividuals from 
cities with heavy atmospherie pollution have o great deal of oot in the walls of the emphysematous spaces, but T have also heen fortunate in stwdving CLE 
m ettizens of the relatively unpolluted city of Cardifi. The pathogenesis of CLIE 1= evidently wot dependent. on the aquantity of visible prament, bt may have ta - 
do with the Kind of pigment. Cases of eharaeteristic CLE o ene with little ear- 
honaeeons (ust, although some “pigment” is present, consisting of hrown parei- 
cles of an uneertain nature. Soot emphysenis ean ecasily he mistaken for CLE, 
but the difference is the presence of hronehiolitis in CLE. The exogenous neent 
causing CLI is not at all likely to he earbon itself, but this does not exeldg 
crated toxie substances present in the atmosphere from industrial <onvees, (do- 
moestie fives and eigarette smoke. These substinees may be adsorhed on the ey- 
bon.! 

R 

CLIY AND INFECTION RELATED TO AGR INCIDENCE 
Chiliven and adolescents 20 yeurs amd under. We have previously swaeste]=8 

that CLE might be the result of the “pedunenlar” poemmont that has heen des 
serthed inelildren. This is a ponenmonia surrounding respiratory hremehioles 
From a further study of 4 large number of enses, however, T have coneluded that 
this 12 not the eause, T have not seen a single exanmple of CLE in elaldhood or 
adoleseence. The lungs used in the stiely have come from voune people dyving of 
a variety of diseases or from acendents, and they have also ineluded fatal eases of 
hacterial lingasfection of great severity assoctted with mneovisendosis, In these 
larter, although there was very severe hronehitis aml oiten eylindvieal amd sac- 
cular bronehicetasis and large eystlike spaces, CLE was not present, It s tene 
that Williams, Schener, amd HeardTM have reported one ey se that they regard as 
hemg centrilobular emphysema in an infant, hut they doubted whether it was 
the same condition as CLE of adults, Furthermore, Leopold® 47 has oxamined 
lungs of individuals dying of virus influenza, some with and some withont com- 
pheating haeterial pneumonias, and hax found no evidenee of the commencement 
of CLE in eases from the 1957 epidemic or from the IN8=1919 epudenmie. This 
sevies inehuded ehildren and adoleseents. Tt wonld seem, therefore, that cirus and 
baeterial pulmonary infeetions in early life are not an immediate eanse of CLIE 

-Loe group from 20 to 40. The youngest individuals whom I have foumnd affeeted 
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20 amd 40. These have demonstrated slight deziees of the condition seen in deaths from other eanses, amd ulso instanees of very advaneed CLE assoeiated with fatal respuratory failure, The charaeteristie carly lesion <hown in Figure 66 represents e 26-vear-old man killed instantlyv m aroad acendent, He had been o cigarette smoker from the age of 17, There is col- Tk intlommiatory infiltration of a terminal hronchiole aml of respiratory hron- elioles leading to w eentvilohular emphysematons space, wherens the more istal ae passages and alveoli are intact, Figure 68 comes from the youngest ease of marked CLE that I have seen, It comes from a 20-year-old woman. She was evi- dently in good health until the nge of 18 and way working in the British Women's Land Army, ie., doing farm work. She had to leave this work, however, heeause of respivatory svmptoms: she died with histologic evidence of bronehiolitis and bronchopnenmonia, She was a eigarette smoker, 
As Lichow has said “When we look at the lung in advaneed emphysema, we are already looking at ashes and can gather all too little regavding the transe formation of the steneture that was there.” T have. therefore, concentrated on early ecases coming to witopsy. In this age group hetween 20 and 40, some of the eases have had a definite history of infection, bronehitis or puettmonta, hut there was also a high incidence of cigarette smoking in the women, as well as the men, affeeted. 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 women, 
dae groups of orver 40 with special reference ta smoking. Tn older Qe gronps, the ienlence of CLE rises rapidly, heing mueh more common in men than i women, It< interpretation in terms of pathogenesis, however, js eomplex. Some of the eases have pulmonary infection ax the primary incident of respiratory symp- toms. LI ean be found, in eharacteristic form, restricted to an area of lung around loealized areas of hronchitis or bronehieetasis, In these eases there i dis- tmet milammation of the terminal and first order of respiratory hronechioles, Nevertheless, if we take the aroup as a whole, there is o striking ineidenee of crzarette smoking whieh, if it is not a primary cause, would at least seem to plav A mportant part o perpetuating hroneltis, inereasing its severiry, and divmang- ing the lung parenchyma. [ have ravely found CLE in the lungs of elderly women In the few matances in which thet€Tias been CLE with bronehiolitis, [ have found that the women have heen cigarctte smokers, 

It is possible to identify CLE during life. By ehance, during bronchography, the radiopague material nserd may beeome trapped in CLE spaces. This is a specifie appearance referred to as the “flowers,” or “mimosa" or “lily of the val- leyTM uppearance (Fig. 69). It has heen possible to prove in resceted lingsTM and also hy postimortem bronchography*TM that these appearances represent CLLIS. SimonTM found that these appearanees, which he called “peripheral pooling,” are scommon appearanee which scem to bear direct relation to other radiologie evidence of emphysema; they were present in 14 out of 21 bronchograms of pa- tients whose standard rdiographs suggosted emphysema, 
Buekley, Tucker, Thorme and Sicker? reported Six-instanees of mimosa pate tern seen during bronchographic examination, The patients ranged in age from 

have Leen in the age aronp hetwe 
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cold Fri. 68 A 20-vear-old woman. Good health to the age of 18 Left Lind work beeanse of 
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44 to 57. Of them, two were women 
smokers. They had smioked at least one 
patients swere under 50 vears of nge, 
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124 -~ The Lung - -—J ' 
and smoked 30 ciE Mg n day. I have not foum any instinees where the anthora 
huve saud that the person was a nonsmoker. On the other hand, anthors have, 
i some reports, deawn particular attention to the fact that mdividuals were g 
arette smokers 

Anderson, Hernandez, Fekert and Fornker,' in Jacksonville. Florida, fommd a 
partienlarly elose relationship between smoking and CLE as estimated in whole 
I seetions, hut found no sueh relationslip between panacinar emphyscing ol 
smokimg, 

t 
[Eergarette smoking is an important eanse of CLE, then it incidenee shonld be . 

related to the rise i cigarette smoking in this century, It is fortunate that there 
1= an execllent account of the pathologie anatomy of emphysema as it ocenrred 
in Britain a century ago. Waters,*TM mentioned above, a physietan enm anatomist ¢ 
com pathologist, practicing in Liverpool, England, published s monograph in i 1862 He based his elassifieation on lung lobules, e recounized forme= of emphy- 3 
semacin which individual lobules were affeeted, and in a subdivision mentioned il 
partial lobular inveleenent, but, when he found that only part of the lobule was 3 
alfected, it was the peripheral part which was involved; i.e.. this was the revereal 
of CLE, Nowhere in his publieations does he refer to the center of the lolwtlesse 
bemg espeerally affeeted. It woulid he very surprising for sueh an able ohsorver to - 
have overlooked CLE if it had existed commonly in England at that time, 1f we 
bear in mind that he deseribed and aceurately depieted alveolar wall fenestration. 
whieh is the prime pathologie change in the development of the cmpliveema as 
he saw it. From his deseriptions, what we now eall panacinar or panlobular cm= 
physema ean be readily identified. Villemin,® in Franee, however, made rof- 
crenee to emphysema eommeneing in the eenters of lobules amd extending o the 
periphery, but did not distinguish CLE as a distinetive type. T wonld expect that, 
CLIC oeenrred before the eigarette smoking habit conmmenee 
doubted enses ocenr as a result of infeetion, it the increase in . ¥ conld aceonnt for the apparent great rise in incidence, Atmospherie pollution whs . 
severe in Britain a century ago, and thus it wonld seem that smoke trom coal 
perhaps plays alesser part in the development of this emphysenia than does eia- 

i arette smoking. CLE is common in Cardiif, where general atmospherie polliution 
is low, but the latter eause wonld account for the partienlarly ligh incidence in 
Inzhiy polluted eitjgaand industrial arcas. ) 

| In summary, CLE is a disease of adults assoeiated with inflommatory changes 
in the hronelioles. Tnfection, as in bronehicetasis, ean undoubtedly be the eanse 
Fxogenons factors ineluding cignrette smoking and atmospherte pollution are im- 
portant primary or contributory eauses, 
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beentise un- 3 
ctte smoking 
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| CADMIUM EMPHYSEMA 

! . A wood example of emphysema due to an inhaled toxie substanee is that due 
to the fumes of cadminm oxide. A zone of normal lohules is present heneatl the 
plevra This sparing of the periphery ean be seen in aente endimigm e | Fie. | 
00 Lane and Campbell have desevibed the ehronie emphysematons exdinimm sher 
lung, andd illustrated it with whole lung seetions that my department prepared, 
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| Fre. 70 Acnte cadminm poisoning. Death on 5th day after exposire. The subplenral lobules 1 

show lecs damage than deeper Jobules. (X 15.) ) 
Fri 7L Chronie cadmium emphysema—sparing of peripheral lobules. Similar to cone | 

fluent CLE. (% 1.3.) & 
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126 -~ The Lung ”—‘/ 

. Fignre 71 shows Whll“qn.nf the conphysema. I the lobiles that re af- —~ hestion feeted, the appearances TM those of CLIL 
from 1 

asedd 
CLE IN EXPERIMENTAL ANIMALS . Crriw 

I have contended that in man CLE is e to external agent< and there is con- firmation of this view from animal experiments, Several mvestigators who have I 
admmistered toxie subistanees by inhalntion or by direet injeetion have noted that vsedd i the respreatory bronehioles are partieularly vulnerable to damage. Weght sl pathog KlenenmanTM produeed CLIE e guinen pigs by exposig them to mrrogen diox- alson e, whieh 15 a eommon constituent i polluted atmospheres amd e eyarette cmplhn - smoke. Boren! produced w foeal destruetive effeet 1 miee with merogen dioxyde T adsorhed onto earhion. Ciross, Bubyak, Tolker and Kaschakts produecd CLE in elins sy A rats by the action of prapain given by inteatracheal injeetion, Rossing and Clayt feeted fonnd that phosgene mven to dogs in sublethal doses provices 1 ehronie bronelio. “ppasity alveolitis whieh is followed hy emphysema that i« seleetive in distiibntion, - fonnnnl v volving distal respiatgey hronehioles and alveolar duets. Althongh the hron- e cartilag clioles in these amimals were affeeted by ehronie changes, the bronehi were also lw essentiadly normal in appearance, Bell il Flmes® produee] CLE i pats LTS 11 [T e, ath rIne gas, - 

- valvehls 

1"[’)1 TissvE pesTRUCTION AND ARWAY ORSTRUCTION IN THE ¢AUsvriox oF (C]): by ronen 
Hiled 

Leopold and Gongh®® Liave disenssed reasons for helieving thar destrietion of ;‘:.I,.:,’.’.'.’....‘ the walls of respiratory hronehioles amd adiaeent alveoli is an cssential fesion in | CLE. The laek of support to the bronehioles which resnlt~ lesd« to arway ohe i iy struetion and e teapping, CLE spaces continne to expaand seleetively s o ree sult of functional obstenetion, aceording to the formuly of Green and Shield, On applieation of this physieal prineiple, emphysematons <paees, hemg larger than normal air spaces, will tond to expand to a greater dewree with respiration, and. onee expansion has started, a progressively diminishing expanding foree ise. ¢ 

other 

chiolity. 

Teetl, 

) > ; 
This 1 required for futher expansion, 
el serhaeg 

ALveoLar Drer Farenysean 
:"“" ' 
mes ot A common oceurvence in lungs from the general population is o <cleetive dila- tion of the alveolar dwetTeppleston and Leopold=t noted that ine = cter of these alrways oceurs lavgely at the expense of the gseoriatol alvealy, whieh become wider at their months awl shallower in depth, The see ineidenee of this common condition was mvestigated by Vineent ef al TM ['ye Vonngest - tient who showerd it was 45 years old at death, It was uneommon bt n A0 and 30 years of age, but oceurred in ahont 0% of those dying in the «isth amd et enth deeades and in more than 8175 of subjects dying after 80 vigrs of age, It was not associated with any ahnormal eliniceal symptoms. siun or vacdhographie fineding. T have alwavs considered this to be a simple dilation associated with aging. Giese and Hartung'® deseribed dilation of the alveolar duet ac the hogine nng ot primary atrophie (<enile) emphysema, and refereed to the “tronmg ont” of the alveoli. Giese' has referred to this condition in several of his earlior prb- 
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jm physema 
127 

lieations, The view that_alveolar duet_enlareement i an age change resnlting . from fAattening of the :Il\‘(‘oll,‘. that the internal diameter of the duets is in- creased, has been confirmed by mieroradiography, TM 

Lonvk Estrnvsesa (UxtLonag, UNILaTERAL) 
In the Ciba® clussifiention of emphysema, the designation “seloctive” was wedin relation to the aeinus and thereby to the lobule. In the present contest of pathogenesis [ am using “selective” on the hasis of the acinns and lobules o terms of the lohes Emphysema may be limited to one or more lohes. Lol cmphysema ean he considered as consisting of two types, Tupe 1. neonatal, The neonatal type 1s due to o congenital defeet in the hyon. chius supplying 4 lohe, The newhorn ehild hecomes severely dyspneie, and the af- teeted lobe continnes 1o expand and compresses the remainder of the lung aml the apposite lang, The condition constitutes a surgieal emergeney, The cause 15 ta he found i the supplying bronehns, In some cases there is deficiency of the bronehiag e 5o that the bronehus s flueend, collapses and acts s avalve, Tt may ilso be found m :u--m'y:lHnn-wmrcnug('uit:\l heart disease 2 Other defeets, how- cverssuehoas flaplike folds in the bronehial wall, oceur and also give rise to a valvelike aetion 

Viupe 2. The ~ceond type oftmilateral or unilohar emphysema is discovered hy rontine rivhiography; the affeeted part is hvperlucent. These enses nay he found e clildhood or m adult life, They are thought to he the result of ehildhood in- feetions, not of maldevelopment, but in some instances that T have scen the hron- el are extremely faceid, possibly as a4 result of developmental abnormality, In other mstanees, however, there has heen good evidence af severe ehrome bron- chiolitis. Nithongh the term “untlobarTM is applied, more than one lohe may he af- feeted, leading to total unilateral hyperluceney., 

enrt 

Lixean Lsenvsesa, ReLaten TO THE FrAMEWORK oF T Lusa 
This form of emphysema has been recognized for a long time, Loosehekes e sevthed 1t as orenrring under the plenra and along interlobar septa. 1 have re- ferred to at as linear,' Tn all of the situations in whieh it is fornd, it consist< of lines of bullae, wsnally 0.3 to 1 em it ranging up to 2 e e diimeter, Toelided m this form is what German writers eall subplenral Mantel-emphysem. Heard andd Tankawa'TM refer 1o 1t A8 Paree®ia 
Linear ciphysema is assoented with filirosis of the plenea and of the inter- obuliar septa, 1t also ocenrs along branehes of the pulmonary blood vessels, [ teaand 1t as heing more elosely related to honeyeomh ling than to emphysema, and memy ecolleetion of honeyeomb lungs T have all grades from the linear form to fully developed highly eharacteristio honeyeomb lung, 1 suggest, therefore, that lincar emphysema is a “honeycombTM lung of limited extent. 1t simlates honeyeomb Tung in that the hallae have distinet fibrous wall< (Fig, 72), It is, therefore, likely to have an ntlmmatory enuse, It may be a developmental ab- nornhity, bat this is unlikely heeanse It 12 most common in older age Lronups, A similar disteibution of bullae i« however, found in assocation with rare «e- velopmental conditions, partieularly nenrofibromatosis, Giese and Hartung'# also 
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The Lung 
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septa. 
illae seen beneath the pleara and along 

a. 72 Linear emphysema. Strines of I 
of whole lung section, (X 1.) 
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-"qfifiphysema 129 

‘Taken trom n portion of lung very empliysemutons. [t shows the 
appenvance of the nirsaes in a dilnted condition, with their partitions 
much ruptured, and full of large perforations, (Drnwn by weans of (he 
cumera lucidu.) The Wluck spots shew the perforations. The ecavitios— 
the disteuded und broken.down nir-sacs—in the pieee of Tung from which 
this was tuken hud a diameter of 1-Uth,1-20th, and 1-27th of an inch, 

Fre. 73, Exact reprodduction from Wialers' monograph on emphvsema of 1862, Shows Lis 
fanuharty with fenestration as a featurs in development of emphyvsema. The legewd 15 as 
ongmal one. Repnodueed with peg n CALCTH Waters: Emphousemn of the Lunge London, 
Joand A Charetlull, Lud , 1862) 

regard this type of emphysema as being due to scarring and related to the dilfuse 
mterstitind filvosis whieh eauses honeveombing, 

UNSELECTIVE EMPIHYSEMA 
The eavses of panacinar and panlobular emphysemas are unknown, Their svn- 

onvinsares prary, dhopathie, and constitutional, Contempornry deseriptions 
ol pomaey emphysene emiphasize the melting aw ay of alveolar walls, bewinning 
with fenesteation. This process was well deseribied and depieted by Water<. ' more 
than a century ago. Figure 73 comes from his 1862 manograph. The destruetion 
wh veventually arises ean he very considderable, leading to hullons ehanges in 

many instances, The process of destruetion ean sometimes be followed by seral 
. 
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130 e The Lung - ,..-—’ ' \ " R - i } rocntarnog me, e distinguishing eharneteristie of thiese CAsOS s tlu- — S absenee of mtlannna Tt is true, as Waters pomted out, that in come instanees ' there are macrophinges containing futty material. These ehangos seem, how ever, 
to he a result of the hreakdown of tissue, and not of a promaey fatty degeneration. What metaholie process leads to the thinmng and wasting away of the limg tissue 1~ unknown, but study of the enzyvies i the lungs may gve the answer Ay Promary emphysema is known to have a famnlial mewdenee Inone family, Eriksson” lias ohseryved ap=nntitrypsin defiereney i the s, These obseryations 

sted the possibility of w reeessive type of inheritanee. Iy three siblimgs em- physema ocenrved early in life, aml in two of them the wy=antitey psin coneentia- 
fion was Jess than 10 per eent of normal. No determination wis possthle i the | third ease 

Anomvestigation has been made to see whether the surfaee active agent of Pattle (surfactants plavs a part in the development of emphysema, bt the re- d sults have heen negntive. Saefactant has heen fond e emphysentons lings by ! Brown,® although he did not deserihe the type of emphysema that he examined & Uhe relative pieney of primary emphysenae compared with those furms 
secondiary 1o other processes seeins to vary consudevahly trom one countiy o ; another: There as sg mneh hronehitic associnted with emphivsen i Britan that . It may obsenre some of the ensex of the primary type. I we equate pranary 
emphysema with dey emphysema, fo.. that without prior history of eongh and ! sprtim, atas somewhat wore common in the United Stites than m Brican, Flet- 1 cher, Jones, Burrow, and Niden'TM suv that dry emphyse w1 more frequent n Chicago 112 per cont), whieh is a sinilar prevadenee to that deserthed by Goensler 
and Linderen' am Bosesa, Massaelhsetts (1 per eent), Sueh eases are relanvely LY mmeommon m Fandon, In o reeent stidy in Lyon, Franee® it wis fomnd that 30 

| peccent ot patients with emphysema syndromes did not have initial stgns of 
bronelutis. In Germany also, Professor Giese of Miinster tpersonal commnmie; 
tion) tells me that he sees CLI Joss frequently than we do in Britain, but, that \ “hullousTM emphysema is more common., 

plis Assovrated with the destrnetion of alveolur walls there are changes in the eap- af i ilavies, but whether captlary destrmetion is a prmary or o seeondary foature is o not known. Breakup of elastie tissiue conll also be asecondury elange It 

e CONCLUSION R f".| " 
oy [ have attesnpted 1o ns<ien pathogenesis to some Kinds of cinphysema, hoat must v agree, aceentuey amd a half Tater, with Matthew Ballie * who wrote i 1803, [t i 1> very mueh to be regretted that the Knowledge of morbud strvetire does not lead it with certamty to the knowledge of morbid actions.” However, I take eomfort Sy i lis next sentence, “Yet surely it lays the most solid foundation for proscenting Al ¢ sueh enquivies with success.” 

pea 
e Crasstrieation of Esuernvsesma Basen o8 Pariooryrsis M 

The Ciba elassifieation of emphysema is hased on pathologie anatomy It ean, thia however, e veadily adapted to inelude paathogenesis where this 1= known O\l 
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SELFCTIVE dis TR r1oa 

Wethon tobwles 

Lo Foeal dust cmnh semi—lilation of yes ptory hrone hioles e st 
Destrnetive ehanues i the Tt criphy semite=diltion, especially of 

from soot . partienlary from conl | 
3 Contrrlobmlyy cphy 
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respeatony heom liode < 

Q9 t 
resulting 

T e atimosplerye pollation 
s due to bronehiolit i cee m el by exogennns went « melwding crenretre stk me mfeetion, 

phere pollution or special toxie 
Lo Nvenlar duet emphiy 

tox e substanees from general atios. 
~n|0~l:mm-~‘ S eadinom oxde e 

semi=—simple ilation of alyeola duets commmon 
asinple aging process, 

older people, pn»huhly 

Lolay cmphysema 

Lo Neonatal lohay emphysema due to congenityl al breonehns, either ade ficieney of cartilinge o abmormal valve hike folids of b= chid mneosy - 
B 2 perineent e of older 

morimality or cupplyina 

ages e to same entses e Famd also o sequela or mteetiom 

Related to the framework of the lung 
I Limear emphysema, also inelading subplenyy) miero Il Probahly <ame canses ax honeveomh lune, 

Unsrreerive DISTRIBCTION 

Lo Primaey eniphivsemia, Canse unknown, Sometinges familial, 

SUMMARY bl 
A reasonable interpretation of e wsanon can be assigned to the tvpes of eme- physema thar have aseleetive distribution, "This idea i Darses of the 1939 Ciba elassifieation. Foeal dust emphyse 

coal miners. A similur bt Joss severe 
lution. In these mstanees, th 

don o medifieation 
ML 1= seen most commonly in 

form results trom genernl 
¢ deposit i< oot not conl. Contetlobular cnplive RN CLED oeenrs my the ;::-nrr;“umpuldmn This condition was thstimenishion] s speciie tvpe from: othom®mipliv-emns by Clongh 
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atmosphiere pals 
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severe examples mny 
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mehithdhood nor virns 

Las fonnd from the e ol 20 onwanl be found in the age group hetween 20 amd 40 e bothy yyen Ihe meidenee inereases in older 
and wonun 

age groups, ( rette smoking ap. 
1L is primary or aneillary, CLYE ean he hronchograms, 2Iving the speeqfie appearanee enlled mimosaTM or “lily of the vallev.” As evidence m support of the view it or toxie substaneces eanse CLLJ: 

pears to he an important eanse whether 
recogmzed during life i 
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132 = © The Lung [0\ ' p 

others who hgge found the contrilobular type of eimphvsema in animeals. 4 
from nitrogen o pamun, phoseene, and ehlovme. The common alveoon duet 
cmphysema 1= apparently an re change, Lobar canplivacni ean be unilobar or 
unilateral. This group s subdivided into the neonatal tvpe and atvpe which is dis- 
covered for the first tume i adult hife, Linear emphvsema is velated to the frame- 
work of the ing and ineludes the sabplevral mantle eniphyson of the s 

This type appears to be more related to honevenmb hing than to cmphysema 
Fmphysema with unselective distvibution is the primay whopathie or constity- 
tional tvpe for which no canse is known, 
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102 A reasonahle imterpretation of eansation ean he assiened to the tpes of vm- 
14 i phvsema that have a seleetive distribution, This idea 1 based on o modifieation R 53 ‘ of the 1959 Cibaelassification. Foeal dust emphysema is 1V most commonly in 
73 conlmimers A siilae but less severe form results trom gencral Atnosp porl- 
80 ‘ Intion Tn these instanees, the deposit 15 <00, not eoal, Ceniobular cinphvsennm 

PCLED oeews e the geneeal population, “This condition was distineuished s 
spectfic tepe from other emphysemas by Gongh e 1932, There are minltiple 
canses for ot bronelitis and partienlarly broneliolitis beme the imamediate 

, eanses Nether the bronehiolitis of infeetions diseases in ehildhood nor virus 1 ,)' mflienza appears toamitiate the lesion. CLE is found from the wee of 200 onwanl. 
o\, Severe examples may he found i the age group between 20 and 40 in both men S — [}_/ and women: The meidence inereases in older age groups, Crgarctte simoking ap- 
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