" o timEssae - tice of blood letting, preferring to attempt to coulrod the b'ood
o afven supply by diet snd other Joos viotent measures, 1
PNEUMOCONIOSIS, al called Paenmonoconiosis, i fesn : bk
TUToHANRE - dennting a vardy of mdostrial diseascs of the g Cuosed by LR
walit breathing dust porticles.  Precice definition of the te,- ¢ mat- A B
ter of legal consequence, Lecanse occupational chest ¢ oo s are i
OMMAING YA 4 nong the most litigious of medicolegal issues. In ceveral coun- : l%
) tries many of these conditions are obligatorily componsable, To i ‘ v
G “ - evunpge MOTe than 3,000 natarally occurring minerals presenting respira- Y T
tory hazard are added yeacly an ever-increasing number of eyn- i e
: thetic chemical agents. The biological action of less than P77 of B il
: . ~werrcacariorr - these substances is known, yet shout 107% of wanking pierons $5 2|
* sl handle such agents.  While pusumoconiosis is a Reneric terms, sili- -
e cosis has for many years Leen its chief specific manifestation, ¢
T>miston Because of the increasing range of dangeraus tespicalle agents, i
however, emphasis is shifting from silicosi, ta other forms of g |
i \ pueutnoconioses,  The majority of the significant reactions repie. L iperl
3 o T8 WIUSNG - \ TAPPET - sent insidiously progressive cheonic responses, frequently with a f §
: distinct lutent period during which the workman is symptom-free. g '.‘1
e \ Fulminating cases also occur when exposure has been unduly se- g B3
= RIS TAPPET SEAT : il ‘i i+
vere or adjuvant factors play a part, A simplified etiological s
classification of the main varieties of pncumeconioses is given in 1 ii i
; the table, gt
i Preumoconioses ! =F1 N
3 ATTHTPE STEEL PE IR e e e MOIL OR STEEL — i
i Silicenus Nonsiliceous L o3 1“.1
_ ; . s ) Free sitica (Si0%) Carteviaceoas i
:', ..:,I:I:Q;Q‘ﬂ'l;:f':bﬁ. AMLNTALS OF COMPFJSLLD AR FORER FPIDLASHED BY THE COMPRESSLD c'giﬁ:“.l:ﬂel'w E::;'{;f:’"‘::. }...”‘m‘ ".‘;m E‘ ! ¥ ‘?
FORTADLE PNEUMATIC PAVING BREAXER l‘li-mli:‘ Graphitasis ... ++ Reaphite . R
i gf::"-m'wq- Smog lung ..o.o.o.. catbon and chemicaly ot e
et for hotizonta! holes in mining operations and tunnel diiving. brasives* Tea A
ime el aicoylinder bore diameters are 3 in, 3% in, and 4 in. Fourdry® “barium Yok
i dei'tis ounted o some type of tig or frame., The usual M-::%m i s Y sk
catier by mechwdeally fed into the work. Stoper drills are used Tﬁni-;:.n-u.'._"‘ Silene :
siarily on up-hole or overhead drilling.  The ysual stoper is a A,,,,E;;,‘,'.::;""“"'“ besy v g S
coiear il with a seff-rotating dvill and an automatic feed by Naturat Ny Mangasinis manraneys ¢
' Tesvs of an air pisgon, Histomatosdsleglioe o Vanad st
3 Loz aiv-operated earth drills, mounted on mutor trucks or N . e P w p
4 it wie used Tor putting down water wells and blast Loles o e - i L P i
. Sy opewiivaz. A high-capacity compressor provides ai Silicates (Ni0) cuppet b Mnc ¥ i
: 3 only to power the drilling too! but alzo to raise and lower the Silmstoghst Dol ar
¥ ¢t the hole i d remove drill cuttings frem the hole, Such Micatosis ysvigonls® . s i e
» chines ete wsed to advantage in areas where surface water "?,',‘m','!"’::‘m Pasasson s B !
; s are insulficicet to provide the drilling fluid needed for | Atineiat [ﬂﬁm R i iy
ad ety and eabiletonl well drilline machines. 15:-?'.::.'\'!" . Sabesouls. B B
fig Breutors— Hand-operated pncumatic paving breakers l“i' il Bsoike Adeo L i aa
cavrally e sofild deilt steels and are not equipped with auto- Disease in Caunite cxtractors® E
e rotation. Oae type of ol is valve actuated; the other is g‘,:',;“m:',‘":"" 5 (5T
“iveless. Heavy miachings, weighing about 80 b, are used to ml*;.*:';'" e 870
L conercie paveinent, foundations and boulders.  Medium Basie .?;.._.,1.,. LRy
Jrekers, weighing 50 to 70 I, are used to break light concrete ;&j‘;;:;!.‘g':‘.:g:::, pie
s anacntin and frozen ground. The light tools, weighing hulsr ok tniners Miscellaneous ol
s thaa 300 are used for breaking floors, paving and masonry -'ﬂ‘.‘:,';-'.':;;;‘"..:,’{:,,- m';‘:;.','};’:’l st ol v
U Maavy- and pedinmeweight breakers can be adapted for t:;:f';;:?" ........ bydrogen fluoride, ete, ; , i
© i dving spites, (R. C. Br.; X)) | ..,.’;-.Z_Mn_s,g,,;.;._wfs,._\g.-,g_:c‘h_] . L feisd
PXEUMATISM. The theory of pneumati-m in medicine,  Divabliag and hotha), Pisptent pnitie. fsa sl
oo the presise that Dite is associated with a subtle vapour o
ol the e, was eapounded by the Alexandrian anatomist History.. ~Man made lung disexses have been known for the A
ihvanlogist Krad ratus, who flowi hed about 300 b past 2,000 years and were discussed hy, among others, Hippoc- Py
Lt of puewsiatism had been previousty suggested by rates and Pliny, “Potters’ rot” of ceramic workers, “grinders’ b g
LU tmimcataton Unlike Herophilus, who accepted ihe old  rot" of steel implement sharpences, and “coal miners' asthi " 3o £Y
TU ol el pahology, Erasisteatus held that Fealih and - evolved as by-products of the Tndustrial Revolution. But this !
vl and, in fuct, the nature of fife were intinately connected  group of disorders first assumed major importance when, at the ! ,s-f,‘v
, ke pnencc, which had afinities with the aie man breathes.  tuen of the zoth century, thuusands of gold miners in South Afvica : t 3|
Pt deew a distinetivn hetween two kind. of pheumas  began to die from “miners’ phithisis”  Since that ticae, research MEa o
e WA a vitat spivit” formud in the heart from air; the second  and the introduction of rigorous environmental hygiene measures By

o= PNEUMATISM —PNEUMOCONIOSIS

v fatmed in B brain from the first kind “The former was
CUsported Ly acteries o the parts of the body and the lateer,
Sl the “aniaiad spirit," by the nerves, bong the prine canse
tvemeat Althouch Boasisteatus held that hindrance of the
0 the pnenmn, or an varess of Wood, was the essential
SR eaadn dieres, he did not follow the contemporary puac-

79

have brought about control over these diseanes,

In modern indasteirs, dut hizacds have been vietually elini.
nated by advance engineering plapning. Enployees in well con.
trolicd plants can anticipate teouhte-free viorking periods of 30
to g years in spite of procesiing highly dangerous subistances.
incumoconiosis aeies in such indu-teies in exceptional cases only,
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bility, pecdlispning dicensr such as tuberculosis, accidental ex-
cessive expuores, hazardous technical fmmovations, or the po-
teatintiog eitects of exposure to several different sulistances. “The
poeanaconioses have in a few instances afiveted nonworking per.
son- Police offiwers, housewives, and sclon! children have con.
tracted berylliosis from the inhalation of emokestack effluvia,
dust from soiled worki: « dlothes, or Muorescent Lunp phophors.
The lung injury ¢ o by city smog results from the action of
chemical agent~ ad orhied onto carbon particles emanating in in-
dustrial operations.  ‘The catastrophic deaths at Donora, Pa.
(1916), the Meawe Valley in Belgivm (1949), and in London
(1952) ilstrate the dishstrous potential of indutedal waste prod-
ucts immoderately disserninated into the aic of cities.

Causes.—Theorics of the camantivn of preumoconiosis include
tissue injury by mechwical teatiua, protoplasieic poisuning, meta-
bolic changes in cells through a disturbance of pu, protein de-
naturing through piczoslectric and surface molecular forces, im-
mune and antibody reactions, polymerizatinn, and the nonspecific
action of submicron particles. No single explanation is universally
acceptable. The pathogenic propensity of a number of specific
agents has been proved by experimental reproduction of charac-
tetistic lesions in animals.

Symptoms.—-Pneumoconioses range from innocuous through
variably disabling to lethal syndromes. Symptoins are determined
by the focus of major lung injury, combinations of lesions, se-
verity and rate of exposure, and infective or other complications.
Dominant states include bronchitis, bronchiolitis, bronchiectasis,
ewnphyvsema, pulmonary fibrosis, and pulmonacy hypecteision,
The main complications, which also determine the mode of lethal
cutcome in most instances, are cor pa'monale fpulmonary heart
disease) with congestive cardiac failure, tubercnlosis, pneumonia,
pulmonary insufliciency, hemorrhage, Juny gangrei e, and erosion
of a blood vessel, a bronchus, or the esophagus.  Kemote lesions
may also occur; e.g., portal artery obstruction, metustatic tuber-
culocis, and liver, kidoey, or suprarenal failure. Respiratory tract
cancer is closely associated with exposures to monochromates,
asbestos, berylliuin, nickel, arsenic, and radioactive particles.

Diagnosis and Treatment.—Precise diagnosis depends largely
on rrdiography, but so eclactic and diversified are the manifesta-
tions of the pneumoconioses that interprotation of the X-rays
requires great skill and experience,  Advanced phiysiological studies
have contributed greatly to understanding of the associated dis-
ability. Final diagn.sis, however, often must await histopatho-
dogici wid grtvogiigaac Lenfimatien, )

Once established, the majority of the severe pneumoconioses
are irreversitle, Some syndromes may become arrested on cessa-
tion of exposure but others, such as silicosis and ashestosis, pro-
gress inexorably, Therapy is directed at the alleviation of symp-
toms such as pain or bronchospasm, support of the failing heart,
and treatment of complicating infection. Apart from dust sup-
pression, adequate ventilation, and the use of exhaust equipment,
the only efiective prophylactic agent against silicosis is inhaled
aluminum administered in the form of aerosols of aluminum
oxide, hydrodde, or hydroxychloride. Good results have been
achieved in cases of berylliosis by means of the chelating agent
aurice tricachoxylic acid or by cortisone, Na specific therapy is
availuble for other pneumoconioses.

See alio Daxcerous Occupations; Dust, INpusTRIAL MEDI-
cine, Ruspirarory Syarest, Diseases oF; SiLicusts.

(G. W.IL. S)

PNEUMONIA, an inflammation of the lung. Pneumonia was
recogrized o5 a disease by the ancients, but no progress was made
in the knowledge of it until the time of Leopold Aucnbrugger
(1761) and René Laénnee (1819), when order was brought into its
classification.  From then until the bacteriologic era opeaed, classi-
fication depended on the anatomic or clinical features, and adjee-
tives such as fobar, fobular Hroncho-, interstitial, pleural, douts ¢,
central, croupous and catacshal were used.  Other pneumonias
were cxlfed aspiration, contusion, shypostatic or terminal pricu-
monias, depending upon the cause,  AMthough after 1580 various
bacteria and viruses were kiown to cause picaaniz, the modern

PNEUMONIA

" . A PO TN :
“The exphwation usuatly is eithee extreme individaal suscepti-

elindugic classification did not become popta unt” Swat 1930,
Peevise knowledze of the bacterial or other cause e its the ue
of specifi therapeutic or preventive measares and otier ratioul
management in the control uf the disease, More than 39 ditferent
infectious, physical or chemical causes of pneumonia vere known
by the second half of the 20th century, but of these, relitively few
were of common occurience,  Vacumunias may be grouped as fol-
lows: (1) primary, ie, these caused by pathogenic cocd, Inacilli,
virvses and Tungi that attack the hung primarily; (2) piicumonias
that occur in more or less specific forms as part of sysfemic in-
fections such as tularemia, pittucosis, tubereulosis, theumatic fe-
ver. rickettsial and protozoal diseases, fupus ersthematoius and
others; (3) puenmonias cavsed by miged infeciion induced by
physical or mechanical injury of the lung such a; shock, debility,
passive congestion, aspiration of foreign bodics of fluid, obstrue-
tion o airway, atelectasis, trauma and others; and (1) prieumoniag
caused by the aspiration of oil, chemicals or dusts, by expasire to
roentgen rays, by allergic reaction and other causes,

Pneumococcal Pneumonia.—The modern eia of this dise: e
began with the discovery of the pneumococcus in 1880 by G. M.
Sternberg and its association with pneumonia by A. Fraenkel and
A. Weichselbaum in 1884, F. Neufeld first pointed out serologic
differences among strains of poeumococci in 1910, and shortly
afterward F. S. Lister and A, R. Dochez independently classified
them into types. Much fundamental work on the bacteriotozy,
etiology, pathogenesis, clinical aspects and treatment of pnzumo-
coccal pneumonia was done after 1911 at the Hospital of the
Rockefeller Institute under the leadership of Rufus Cole and Os-
wald Avery. Extensive bacteriologie, clinical and epidemiolozic
contributions on the subject were also made, notably by Russell
Cecil, 0. H. Robertson and Maxwell Finland in the United States
and by H. Loeschke and Max Gundel in Germany,  Specific im-
mune serum for treatment reached its greatest eifectiveness and
popularity as the refined, concentrated form, only to he displiced
by the sulfonamide compounds after 1935 and by penicillin in
1942, 1

Etiology.—There are about 75 types and subtypes of pneu-
mococci, of which only a few are of clinical importance. Types 1,
2,3,4,5,7,8and 14 account for about §0% of all pramococcal
lobar pneumonias. The rest are caused by preumocacci of othee
types that, in contrast with those mentioned, often are present in
the throats of healthy persons.

Pneumococci rarely are primary invaders of the lung. In almost
all instances there is evidence of some preceding condition that

_iniures the lung and favours iavasion, especially minor infections

of the respiratory tract commonly called colds; emmung or wie
body, and debilitation, The pneumacocci that become invasive
are acquired by inhalation from cutside sources or are nready
present in the pharynx; the first circumstance indicates that pneu-
monia may be a contagious disease contracted from other patients
or carriers of pneumococei, and the second that it may arise as an
autogenous infection,  Under certain conditions when the general
resistance is fowered by serious conditions, and in old age. the
pneumania is apt to be atypical or lobular (hronchopneumonia); in
other words, it does nat behiave like the lobar form.  The onset is
gradual, pulmonic solidification may not occur and the course is
irregular. The pueumococed rausing this form are usually of the
higher nuabzred types, indicating that they are part of the normal
flora of the respiratory tract and have hecome invasive,

Pathology.- Pneumococci veach the lung by way of the air pas-
sages, settle in an area where they find circumstances <uitable for
growth and give rise to an area of inflammation conditioned by
complex factors, nmong which partial immunity, allergy and nerv-
ous influences seem to play an important role. The inflareation
spreads rapidly and soon involves part or most of a lobe. first as
congestion and then with an outpouring of fibrin and polymorpho.
nuclear leukocytes into the alveolar spaces.  The exudate hecomes
rather solid and geayish over a period of severl days and finally,
when recovery occurs, it softens and is resorbed. Prewmacoccl
often entee the bload steeam and may lacalize on the valves of the
heart, the meninges or cliewhere,  The pleura may be invaded,
resulting in empyema,
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