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May 29, 1981 

' 

Raymond L.H. Murphy, M.D. 
Yale University 
School of Medicine 
333 Cedar Street 
New Haven, CT 06510 

Dear Ray:~ - 

You are a leading member of a distinguished ACCP section 
(committee). | was delighted to hear from my friend, 
Bernie Gee, in his capacity as Chairman of the ACCP Section 
of Environmental Health. Bernie transmitted to me the original 
draft of the report "Environmental Pulmonary Carcinogens.” 
{ know that this is being reviewed by members of your committee 
and that revised versions are being contemplated. Permit me 
to share with you some early observations. 

The 1981 policy concerning publications is to publish “state of 
the art" reports in CARDIOPULMONARY MEDICINE, the ’ 
bulletin of ACCP. We contemplate publication ol national guidelines 
in either CARDIOPULMONARY MEDICINE or CHEST. The latter, -~ 
however, would have to be uniquely new auihoritative guidelines 
rather than review material. Would it be accurate to say that 
this report is intended as a current review more than the establish~ 
ment of new guidelines? The report is single-spaced and | 
assume that the final version would be double-spaced. The length 
is very worrisome in view of our current critical shortage of page 
space. Would revision include a more concise report? 

Please know that this letter is intended as a plea for more informa- 
tion. In no way do | wish to be arbitrary since | respect your 
position as a consultant and author and | am desperately eager 
to assist the Committee on Environmental Health. | hope that this 
opens a dialogue which will result in a superb published communica- 
tion. 

. 

. 

Sincerely yours, 

Alfred Soffer, .. F.C.C.P. 
Editor-in-Chief 

cc: Bernie Gee, M.D. Froalieser oF Wadisine 
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medicine has come a long way in the past 20 years! It 
seems incredible that exactly 2 decades ago as a senior medical stu- 
dent | chose an elective in medicine with Dr. Mitchell. 
Very clearly, as | look back, this was the major force that kindled my 
interest in the fascinating field of pulmonary medicine. Since that 

Hopefully they all become “turned onTM b&“fidhpfln 
and science of pulmonary disease! 

Thus, members of the Division have been particularly dedicated 
to the task of revising chapters from the first edition of this synopsis, 
or writing new chapters, with hopes that collectively we may be able 
to spark the imagination of many more undergraduate physicians, 
house officers, and our colleagues in the allied health professions 
who will be tomorrow's servants for patients with diseases of the 
respiratory system. 

1 personally thank my former chief for his continued efforts in 
medical education in our field and particularly for the effort of this 
synopsis and all it means. 

Thomaes L Petty 
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The first edition of this introduction to the intricacies of chest 
medicine published in 1974 was sufficiently successful to prompt an 
update. In response to suggestions, the present volume goes into 

more detail, adds many illustrations. including both chest films and 
tabular material, and updates and expands the bibliographies. 

As before, the intended audience for this pocket-sized volume 
includes both undergreduate and postgraduste medical students and 
practitioners other than the pulmonary specialist. 

All but one of the contributors are members of the faculty of the 

surgeon, are members of the Division of Pulmonary Sciences, 
Department of Medicine, to which all proceeds derived from the 
sale of this volume will again be donated. 

Roper 8. bitahet 
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Respiratory failure 
Thomes M. Hyers 

wflmmwhn!hmmnflrmmnfi 
supply adequate oxygen to maintain metabolism and/or cannot 
d-m;atmwbuwnnadwmm 
Mnmmum'“mm\swah 
G—M-dm.wwhm 
M&m’:hhhh”-nflgu-finbh‘h 
"u&-m—flguflmww. 

Pathophysiology 
Mpmuuflnhwh&e-—d&e 

partial pressures of nitrogen, oxygen, carbon dioxide, and water 
vw.smwdellpmadlhp-lflmd 

-dmm.ellfllbydnmam. 
&Mpflmdum-dufiuwudh 
mhmb.mwmdtbdwohpm 
shows the inverse 

- PAcor 
PA...l-Upuedl'n, - - 

The respiratory quotient is the ratio of CO, production divided by 
0, uptake and is determined by tissue metabolism in the steady 
state. The ratio usually takes a value of approximately 0.8, which 
means that an increase in Poo, will result in a slightly smaller 
decrease in P, meixhfib’Muw\-‘ 
M&fiufl*,imhrmdm:nnllmmdlhspsmm 
always equal. Therefore, when Pacq, rises, the cause is a widespread 
inability to ventilate alveoli. This state is called diffusc alceolar 
hmmndu&cmlywtmmd-ehudhm, 
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CAUSES OF RESPIRATORY FAILURE 

A Intrinsic lung diseases 
1. COPD (e.g.. chronic bronchitis and emphysema) 
2 Interstitial lung diseases 
3. Infections 
4. Inhalation of toxic gases 
5. Drowning 
6. Chest trauma 

B Neuromuscular and chest wall 
1. Neuromuscular blocking agents (e g . curare) 
2. Cervical spinal cord injuries 
3. Diseases (e.g. myssthenia gravis, amyotrophic lateral sclevosis. 

tulism) 
4 Kyphoscoliosis 

C. Central ventilatory drive 
1| Drug overdose (e.g.. opiates. barbiturates. tranquilizers., 
2 Obesity-related hypoventilation (packwickian 
3 Myxedema 
4 Stroke, brain trauma 

D. Other causes 
1 Carbon monoxide inhalation 
2 Upper airways obstruction (e.g.. foreign body. tumor, micro- 

gnatha) 

ventricular failure. This state is called cor pulmonale, that is, heart 
failure caused by lung disease. 

Causes 

Intrinsic diseases of the lung. disturbances of the chest wall or 
peuromusculature, and disorders of the central ventilatory drive can 
all lead to respiratory filure (see the above outline). 

Of the intrinsic lung diseases, COPD is easily the most frequent 
cause of respiratory failure. Severe viral and bacterial pneumonias, 
interstitial lung diseases, drowning. and inhalation of toxic 
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88 Synopsis of clinical pulmonary disease 

architecture itself is the deterrent to effective oxygen transport (see 
preceding chapter). Some of these causes of respiratory failure can 
be cither acute or chronic, and the degree of renal bicarbonate 
retention in compensation for any respiratory acidosis present (Paco, 
elevation) often furnishes the clue to chronicity (Table 8-1). 

Distubances of the chest wall or neuromusculature are less 
frequent than intrinsic lung diseases, but important to recognize. 

Inhalation of carbon monoxide causes a unique form of respira- 
tory failure b inhibiting the access of oxygen to hemoglobin. Since 
only the L. ot oxygen to hemoglobin is affected, the Pa,, can be 
normal even with massive carbon monoxide inhalation. Thus, the 
problem can be difficult to recognize and must he suspected in any 
type of smoke inhalation. The treatment is high-low oxygen 
supplementation that speeds the clearance of carbon monoxide from 
the blood. 

Table 8-1. Bloxl gas patterns in respiratory failure 

HCO, 
Pay, Paco, pH (meq/liter) 

Acute hyporemia <50 sS40 Tue % 
Acute hypusemia and hypercapnia <50 250 <73 24 
Chronic hypoxemia and hypercapnia, 

with renal compensation <50 25 738 2% 

*Approumate 
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88 Synopsis of clinical pulmonary disease 

nebulizers. Furthermore, IPPB frequently can be tiring to a pati 
patient M:Hhvmd&mmm, 

m»mmuum.aw 
mechanical ventilation is based both on clinical evaluation and on 
blood gas abnormalities. Many individuals with respiratory Gilure 
mdhmbmhlmdwflmmw 
chest physiotherapy, bronchodilators, and antibiotics without resort. 
ing to intubation and mechanical ventilation, although arterial blood 

gases interpreted alone might dictate otherwise. In contrast, some 
WflhmMu“mm 
immediate mechanical ventilation. General indications for en- 
dflmhdhl-&hdwwfihuh“m 
“""M(l)mmmm&dw 
"'"”"hmuflmmm,“h that 

rings. The internal diameter of the 
nh-mhh,“(z‘mu-)h‘wm”dl 

Mhmlu;fllry. ' “ 3 
Mechanical ventilators used today mostly of the volume drbwryw.thds.lheywin&lw:n;fimd-w 

ulyhy.wryhfliwaymn(flhlflmfl,o)uw 
Mw.wa&qm.wmmmm 
WMMMpmlymtihmwmndflwm 
e-ll.O:‘rr::rd Pressure-regulated ventilators are subject to the 
vagaries monary compliance in that as lung compliance 
decreases because of pulmonary edema, preumonia, or fibrosis, 

Respiratory failure 

CHECKLIST FOR ENDOTRACHEAL INTUBATION AND 
MECHANICAL VENTILATOR THERAPY 

A Endotracheal tube 
1 Typ—'l'h-w'*thhvdm-flm 

high compliance cuff (culf pressure < 30 mm Hg) 
2 Position —check with portable chest radiograph 

B8 Mechanical ventilator 
1. Tidal volume—12 to 15 mi/kg body weight 
2 Rate—as set by the patient or to maintain the Pag, and pH listed 

below (usually a minute ventilation of 5 to 10 liters is suficient) 
3 Alarm—in-line, pressure or flow sensitive, continuous use 

C. Patient 
1. Arterial blood gases—Pa,,: 60 to 90 mm Hg: pH: 7.35 to 7.50 
2 Vital signs—frequent monitoring aimed at normalizing (fast pulse 

and low blood pressure can be caused by a pneumothorax or & 
large tidal volume interfering with venous return) 

3 Cardiac rhythm —should be continuously monitored 
4 End organ function —especially mentation. urine output 

delivered tidal volume also decreases. All ventilators must be used 
with an in-line audible alarm system sensitive to changes in airway 
pressure or flow. Large tidal volumes are used (12 to 15 ml/kg body 
weight) to help prevent atelectasis, and when possible the machine is 
adjusted so that the patient’s breathing effort will trigger the 
machine. When a patient is apneic, the rate is set to achieve a Pag, 
between 60 and 90 mm Hg and a pH between 7.35 and 7.50. A 
minute ventilation between 5 and 10 liters will usually approach this 
pH and oxygen tension. Because of the physical characteristics of 
oxygen-hemoglobin affinity, a Pao, higher than 90 mm Hg does not 
result in an appreciable increase in blood oxygen content but can 
cause lung damage from hyperoxia. In all instances, oxygen tension 
and acid-base status must be monitored by repeated arterial blood 
gas determinations. Other maneuvers may be necessary. These 
include sedation, the addition of respiratory dead space if the patient 
is markedly hyperventilating, and the use of PEEP in certain types 
of ARDS when oxygenation is difficult (see preceding chapter). 

- | 
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CflDhb&W”dew. 
MMMMWM!&M~ 

dependent in part on a genetic . Neither response is 
vudu-wmm 

“blue bloster” ilates with @ resultant respiratory acidosis 

Wfl“deduwflm 
of Paco, can lead to severe metabolic alkalosis with scizures, 

-d-muh,nu-—lymn* 
hhhh“hwhm the pH 
with bicarbonate ion retention. 
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82 Synopais of clinical pulmonary disesse 

the administration of continuous low-flow (1 to 2 liters/minute) nasal 
oxygen can frequently correct or alleviate 

Asmundsson, T., and Kilbum, K. H.: Survival after acute respiratory failure: 
145 patients observed 5 to 8% years, Ann. Intern. Med. 80:54-57, 1974 

Bigelow, D. B., Petty, T. L., Levine, B. L., et al.: | 
9 7 b ?
 i 
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not explained by specific or infiltrative lung or heart disease. 
Reduced airflow is detected on physical examination by diminution 
in the sounds of air movement, especially on expiration, throughout 
both lungs. Reduced airflow may be measured by the standard 
ventilation tests (MVV, FEV,, MMEF) or by measuring increased 

mma&.w-muumumu 
the size of the air spaces may result either from dilatation or 
destruction; in other words, in their view overinflation alone (i.e., 
dilatation without destruction as in one lung after removal of the 
M"hW.W&VWW”“ 
observers. however, is that overinflation alone should be labeled 
n’mp),vumfhldhmdwtunnp’-ym 

Chronic brouchitis is defined clinically. it is charaterized by 
excessive mucus secretion in the bronchial tree, with chronic or 
recurrent pmdudh’exuldlmmda_nhlmm»mnm of 3 months 
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100 Synopsis of clinical pulmonary disease 

a year for not less than 2 successive years. The diagnosis can only be 
made after excluding the presence of specific diseases of the lungs or 

Pathology and physiology 
COPD is almost always a mixture of emphysema and chronic 

bronchitis, plus, at times, clements of bronchiolitis and asthma. 
Emphysema has been classified as centrilobular (CLE) or cen- 
trincinar involving initially the respiratory bronchioles, panlobular 
(PLE) or panacinar involving the entire acinus, parsseptal, and 
ivegular or “scar” emphysema. As CLE progresses, it becomes 
increasingly difficult 1o distinguish it from PLE and it may be labeled 
mixed or endstage. CLE is predominantly a disease of bronchitic 

capillary bed so that ventilation-perfusion (V/Q) imbalance is slight 
or absent 

Chromic bronchitis is characterized morphologically by hypertro- 
phy and hyperplasia of the mucous glands lining the bronchi, chronic 

may he almost or totally occhuded by inflammation, exudate, or dried 
mucus plugs (as in bronchiolitis and asthma). 

In normal lungs mast of the resistance to airflow lies in airways 
more than 2 mm in diameter, because the total cross sectional 
diameter of the smaller ones is so much greater than those larger 
than 2 mmn in diameter. Thus, involvement of the small airways must 
be extensive before conventional tests of expiratory airflow (MVV, 
FEV,, MMEF) will be abnormal. As chronic bronchitis progresses 
to severe obstruction, ventilation becomes severely impaired while 

smokers than in nonsmokers. It is also more common in urban than 
in rural dwellers and in the socioeconomically disadvantaged than in 
the economically privileged classes. Cigarette smoking is probably 
the uwmm-&mdm. 
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104 Synopsis of clinical pulmonary disease Chronic obstructive pulmonary disease 105 

Fig. 10-1. COPD with diffuse emphysema. severe. A, Posteroanterior: note Fig. 101, cont'd. For legend see opposite pege. 
nght hemudaphragm at seventh anterior rib No pnenmothoras is present 
despite absence of lung markings. B, Lateral (Courtesy Medical Mustration 
Service, Veterans Administration Hospital, Denver, Colorado.) 
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108 Synopsis of clinical puimonary disesse 

NI‘&C‘“-\I&M:&MM-‘“ML . P ) 1 Posteroanterior. Note huge pulmonary arteries. B, Lateral. (Courtesy B 04, ewt'd. e i s Medical [lustration Service, Veterans Administration Hospital, Denver, 
Colorado ) 

- - - 
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108 Synopsis of clinical pulmonary disease 

Fig. 103 Bronchioktis manifested by scattered, nonuniform, fine. “soft” 
nodulation A complication of severe COPD and asthma. (Courtesy Medwad 
Miustration Service. Veterans Adminsstration Hospital. Denver. Colorado | 

Fig. 10-4. Bullous emphysema. bilateral. left more than right (Courtesy 
Medical Mustration Service, Veterans Administration Hospital. Denver, 
Colorado ) 
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1% de,mvm 

sternal space. Indications of chronic bronchitis include increased 
bronchovascular markings. increase i the size of the main and 
branch pulmonary arteries. and an enlarged heart Chest fluoroscopy 
may be uselul m estimating the speed of expiratory airflow, this 
dynamic measure of air trapping cannot be reliably predicted from 
an inspiratory flm, not even when accompanied by an expir! 
film since some patients can cmpty their lungs if given enough ! 
Compheating bronchiolitis may be manifest radiographically by a 
fine stippling in both midlung fields (Fic 103). A bronchogram. if 
performed. may reveal bits of contrast medium in dilated bronchial 
mucous gland ducts. especially under the left main bronchus, as well 
as a lailure of the bronchi to taper peripherally. In centrilobular 
emphysema, contrast medivn may peol peripherally and look like 
scattered “leaves on a winter tree,” a finding that has been labeled 
bronchiolectasis (Fig. 10-5) The bronchogram should be used with 
great care however (i.e.. including one side at a time) in patients 
with severe airway obstruction; the information provided is of 

pulmonale and pulmonary hypertension. Various findings are asso- 
md-uhwwmhmm.m 

1 MMM(“W) 
2 trmdhflw*#dydmw(“ 

reliablbe) 
3 1‘00'-“"&\'..-'\!. 
4 WSM--\'.->|.W§!---V.-<I 
S5 nR or SR, in V3R with R >S5 mmor >%of § 
6 lAI)dm-h-lh«‘nbm sotched sV, or SrV, and 

promncnt SV, o (early RVID 
7 S,. Sg. Sy syndrme 
8 RinaVR>5mm 
9 With RBBB 

o RAD of unblocked QRS forces 
b RV, >15 mm 
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| — 

wnusual cause of chronic cough and, at times, of recurrent 
xpflh*dflynflumu 
-mhhwflfiyfi*m 
aspiration of irvitant matevial, usually at night. That postpoliomyelitic 
wmwdmdmbfiyln 
wuumhmwwm 

Trestment* 
backbone of the treatment of COPD is the regular daily use 

d:::flm,‘l\hmfld&c“dw 
M-mm)-fiummfih&e 
inhalation of a nebulized bronchodilator drug (e.g., isoproterenol 
1.200 dilution, racemic epinephrine, metaproterenol, or isoetharine, 
MMMM*).‘MMW 

pressure device. 
These patients should avoid persons with acute respiratory 

infections and should therefore avoid crowds, especially in winter. 
Mwflih.mmiflwfiuflwm& 
even mild acute upper respiratory infections. 

*See also Chapter 9 

Chronic obstructive puimonary disease 113 
. 

Empiric antimicrobial therapy should be given as soon as a 
respiratory infection has descended to the chest. as evidenced by the 

promptly relapse will often benefit from the continuous daily 
preventive use of 0.5 gm tetracycline or erythromycin or | gm 
ampicillin for weeks or months at a time. 

Polyvalent influenza vaccine should be given in fall and winter. 
These patients should not smoke anything. especially cigarettes. 

1 they cannot stop smoking, they should try not to inhale smoke. 
Some patients can be persuaded to stop smoking by switching to 
snufl, or chewing cigars or tobacco. 

Voluntary effort to resist the desire to cough except when it is 
th.wwhm-&nw 
essary or wise, but they may be used judiciously when all other 
measures have failed. 

mouth and by inhalation, is the best expectorant. 
Oral bronchodilators such as capsules containing ephedrine, 24 

mg, with phenobarbital, 8 mg 3 times a day, may be useful. 
Terbutaline sulfate is a recent addition to this group. Theophylline 
and its derivatives may also be useful by mouth. 

The measured-dose aerosol cartridge may be used when patients 
are away from home. They should be cautioned not to use it more 
Ml&wtfimn&yh&nd’&erfild’nflfinu@“ 

e 
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114 Synopsis of clinicsl puimonary disease 

W.Wuhm-ldsfidrnmp‘m‘mfly 
intravenously (i.e., approximately 40 to 50 drops a minute), as often 
-nw(hnnlmlfll.bamrfi"mnh-lnhovhflrufidy 
ill patient in the hospital. Aminophylline rectal suppositories or 
enemas may also be helpful in treating acute dyspnea; the Pao, 
should be followed closely as V/Q relationships change with bron- 
chodilators and hypoxemia may be worsened. 

Corticosteroid drugs (preferably prednisone by mouth or 
hmhfl)npowyh“eficfiwm 
dilator” drugs available. Their action is somewhat delayed, which is 
w-:htu-dby(l)nud-mdm.m 

of thinner mucus, and (3) shrinking of mucous glands 

Chronic obstructive pulmonary disease 118 

Sedatives and tranqguili-crs should not be used in COPD becanse 
of their depressing effect on ventilation. The restlessness and 
irvitability for which they are generally prescribed are common 
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116 Synopsis of clinical pulmonary disease 

function better when not receiving oxygen. Patients are urged to 
mhmmfltrds&w'l 
permit. 

Comptications and prognosis 
The most common of COPD is respiratory failure. 

Myocardial infarction and stroke are common diagnoses 
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Motorman Fnameler 
e buslter Fettler 
Tipple worker Filter maker 
Trimmes Foundry man 

) ol Miner or miller 

Brick maker Paint maker 
Cetamics worker Polisher Chona maker Quarry man Miner Sandblaster Potter Shotblaster 
Stcderois (iron) “"""'"I. 
Ship bovaker Well driller Welder 

Talcosis (certain talcs) 
Ceramics worker Abrasives worker Caomatics worsor 

Bentonite mill worker Miner or miller 
Brick maker 
Ceramics worker Plasti 4 
Conal minev Rubber worker Liatomne worker 

mmfihmwmbnhub 
M&mnflmfly““lwm 
Mw“flhhmmhfluhfi!mi- 
Mwhdr&mh—dhynhw&dpd&tm.w and intemsity of the esposure, the particle size of the potentially 

Mdiwmhu\duhmhn 
hused on maximum alfowable concentrations, permissible con- 
centrations, or target levels. Over the lust 20 to 30 years these levels have been steadily lowered because of the following considerations: 
(l)n‘rm-flhilhr-n.mdrdlud-odmad@my. 
The goal of standards listed in Table 24-1 is the level to which 
mhnmlrwhflhu:lmkhuvuh.% 
without appreciable harm 

Table 24-1. Examples of currently acceptabh: 
threshold limits of dust 

Substance mrpel® 

Sidics 
Crystalline (quartz) 
Amorphous. including natural distomaceous earth 

Silicates (<1% crystalline silica) 
Ashestos 
Take 
Portlend cement (inert) 
Coal dust 

*Millions of respirsble particies per cubie oot of s 

In determining whether an individual has a symptom or disabil- 
ity-producing occupational disease, a complete and detailed work 
history is essential. General joh terminology is much less desirable 
than the worker's pessonal job description. It is not enough to know, 
hm“bw-.%mbm 
“hflwh.hwaw*;- 
iron torch in the casting-cleaning department foundry, s 

because different 
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In many instances it is desirable for the physician to obtain 
M.fikvm&cpflmfldflmm‘hwd. 

Eiven occupation from the state department of industrial or oe. cupational hygiene. At times a specific on-site investigation of the 

(lvev.hlho.swbh.u'hdhvll.d.muym hmdnwu“m.u.hm.mhn thmhmanythh& m'mlh'hthpnm“Mhhw hlhmflflmmwh‘“fl. 

1 Inert pneumoconioses 
& lron: siderosis 4 C 

b Tin: stannosis e Fiborgh 
. Bartum: baritosis £ Tale 

tmmdhfl.-‘nm—u..h 
and other pathology producing) 

.fi
 j i ; | f 

o Alminum snd asluminum ouide [ Beryllium 

" & Cadmium 
¢ Craphite hC 

. corbey! . Hair spray () 
e Tungsten carbide 

siucosis 

“Coul. expecially sntnracite, sometimes containg an sppreciable amount of 

m 

The preumoconioses 203 

. and sandblasting. The duration of exposure needed to produce 
T&:‘-Wh-“fi-'whn-h-xm 
depending on the intensity of the exposure. The discase process, 
once started, continues to worsen for at least | to 2 years after 

which are destroved. some pass into the 

produced; they ingest the liberated silica particles and are in turn 
destroyed. Collagen formation and hyalinization ensue, mfl. 
silicotic nodules measuring 2 to 5 mm in diameter. These 
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Fig. 201 Progressie massive fliwmis (PMP) alvanced sibcosin with 
spwrimpened tulwereudonis Note very Larger cavity with air fuid Jovel eft 
T Vb mote contral maves and preripheral cophysema (Courtesy 
Medieal Mustratiom Serviere. Veterans Adwinisteation Hospital, Denver, 
Caborader ) 

Fig. 342 Eggshell nodes, bilatersl hilar wodes cakeified ouly n thelr 
periphery, characteristic of both advanced siliconis and coul warkers piecumo- 
coniosis. (Courtesy Medical fllustration Service, Veterans Aduinistration 
Hospital, Denver, Colorado.) 
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288 Synopsis of clinicsl pulmonery disesse 

A characteristic radiographic feature of some cases of silicosis is 
the finding of the socalled eggshell nodes at the hila they are 
enlarged, numerons, and characterized by caleification only in their 
periphery —a virtually pathognomonic sign of silicosis, but seen in 
only approximately 5% of cases (Fig. 24-2) 

The treatment of advanced, disabling silicosis is not very 
effective. it consists of relieving the hypovemia with oxygen-enriched 
air and treating the congestive heart Lilure with digitalis, dinretics, 
and salt restriction. The inhalation of aluminum powder to neutralize 
the eflects of inhaled silica was once recommended, but is of no 
demonstrable benefit, 

By far the most important consideration is prevention, which 
inchides the use of wet drilling methods to keep down inhalable dust 
concentrations, adequate ventilation, effective and tolerable masks, 
and regular monitoring of dust counts in the mines. Routine annual 
chest radiographic examinations and change of occupation when the 
presence of simple silicosis is well established are helpful in 
preventing the progression to PMF 

Silica and silicon dioxide react synergistically with mycobacteria; 
not only is their growth accelerated on culture media, but also host 

chematherapy: furthermore, it is devastating to pulmonary function. 
Patients with sibicosis who react to tuberculin (i e, 10 mm induration 
or more to purified protein derivative intermediate) should be given 
M(INII)MMWh!md\fluflm 
of the presence of active tuberculosis, especially by sputum mi- 

Ashestos, a commercial term, is a mixture of hydrous silicates of 
magnesium, sodium, dimhmm-‘hflufl: 
form. There are two major : the 

serpentine, are more prone to cause harm possibly because mac- 
rophages are less able to engulf them. Ashestos is used industrially in 
many ways, including the manufacture of clutch facings, brake 

Cardiopulmonary Journal Correspondence on the ACCP Report on Environmental Pulmonary Carcinogens (1981)
ACL Doc 25459 · Page 30 of 34

Published by AsbestosClaims.Law

asbestosclaims.law/library/25459/30

https://asbestosclaims.law/library/25459/30


268 Synopsis of clinical puimonary disesse 

milling are quite hazardous unless wet drilling and proper masks are 
usedd. The ashestos fiber causes a physical type of tissue iritation, 
morphologcally seen as a diffuse, nonnodular, pulmonary fibrosis 
imolving the terminal airways, alveoli, and pleurse (Fig. 24-3). 
Aslmhalflmylrwh'kw.mdyhpbdl-fl. 
Symewflydyw-d&yeufl.bdbwhfi" 

Fig 244 Mewthehoma ket pleura, with hydmpneumothoras and oblit- 
eration right costophrenic angle (Courtesy Medical [llustration Service, 
Veterans Adminastration Hospital, Denver, Colorado.) 

——_——f 
The pneumoconioses 269 

particularly in the parietal pleurae and in the kwer hings Pleural 
effusions, including bilateral effusions, are common, but often 
overlooked. The process tends to progress after exposure has ended. 
Physiologic changes include restriction and impaired diffusion 
caused by widespread fibrosis. The major complications of ashestosis 
in addition to pleural cffusions and Bhrosis are bronchogemc 

TALCOSIS 
Tale (or soapstone) is a hydrated magnesium silicate widely 

mined and milled for use as a dusting powder, and as a constituent of 
paints, ceramics, asphalt, roofing materials, insecticides, and cus- 
metics. Whether tale per se (free of fibers) can cause disease is not 
known. It is generally agreed that the discase of tale workers is 
attributable to tremolite fibers and possibly to chrysotile and 
anthophyllite (i.c., asbestiform) as well. Exposure may produce 
rather massive Auffy densities, especially in the midlungs, without 
significant symptoms or physiologic disturbance. There is a distinct 
risk, however, of disabling or fatal progressive fbrosis. Inhaled in 
Mm&wpfin-mw 
that may be fatal in children. Pathologically, the process is initially a 
Mmmmnb-*p&hn 
gulfed in macrophages: this is followed by interstitial fibrosis and 

Corticosteroids may cause symtomatic reliel in swvere 
cases. 

COAL WORKERS' PNEUMOCONIOSIS 
Coal workers' pneumoconiosis (CWP) is defined as the accw- 

mulation of coal dust in the lungs and the reaction of the tissies to its 
presence. It should not be confused with “Iack lung,” which has 
been defined as any chronic respiratory discase in a cual miner The 
m‘wnfiulbfi%h!&b\rfiwmm 
hflummmbmaflmmnnwlnm&mmd 
coal miners with respiratory disability after 25 or 30 years of exposure 
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279 Synopsis of clinical pulmonary disesse 

without the necessity of cmfirmation of CWP by chest radiograph. 
This ix a result at keast in part of disagreements over the interpreta- 
tion of chest rdiographs of miners. Legishition under consideration 
n 1977 would grant compensation to coal miners simply because of 
their expasure without proof of respiratory disability or radiographic 
evidence of CWP 

While some silica is present in some coal dusts, especially the 
-&uzifi-—dlfidrvmh('-!rdfln-l.-dthm 
appearances of silicosis and CWP are indistinguishable, the con- 
census of informed opinion is that contaminating silica does not 
play & major role in the causation of simple CWP. This opinion is 
hased an two fxcts: (1) pure carbon exposure in humans can pro- 
dice a discase and pathologically similar to 
CWP. and (2) the pathalogy of CWP is quite different from that of 

The initial puknonary reaction to coal dust is the cosl macule, 
which consists of dust enmeshed in connective tissue or around 
respiratory bronchioles with accompanying focal emphysema, these 
changes are scattered widely but with a predilection for the upper 
higs. This proctss is distinguishable from the cen:rilobular em- 
physema of cigarette smokers by the absence of an associated 
hronchiolitis. Reticulin accumulation, collagen formation, and fibro- 
sis ensue. In time, the fbrous areas are replaced by PMF as in 
silicosis. When more than 13% (some say 18%) of the lung ash at 
autopsy proves to be silica, the case is diagnosed as silicosis. In 
addition, silica is believed to play a key role when simple CWP 
progresses to PMF. 

CWP was first described in Great Britain in the 1830s although 
the mining of coal goes back another 1400 years or so. CWP is fow 
found in from 8% to 10% of current U.S. miners, more in ex-miners. 
The frequency of CWP is falling off because of markedly improved 
dust control in the mines in recent years. In the past, it took 15 to 20 
years of exposure to acquire the disease. 

The diagnosis is based on a detailed and reliable history of 
expasure (including dust counts made in the involved mines and the 
nature of the miner’s work (i.e., intensity of exposure, in the mines) 
and interpretation of a chest film of good quality showing at least 
some fine nodulation. 

The pneumoconioses 271 

An elaborate system of reading the chest film for all preumocs- 
nioses was developed by the UICC/UC® in 1970, Each lung is di- 
vided into three zones. Each film is read twice. The fine nodulation is 
classified as predominantly rounded or irregular and rated as 1. 2, or 
3 according to the profusion or intensity of the shadows. The process 
progresses from simple to complicated when any opacity measures at 
least | cm in dimneter (Category A), when one or more opacities 
combined measure more than 5 cm but less than one third of one 
lung (Category B), and when one or more large opacities added to- 
gether have a diameter esceeding one third of one lung (Category (). 

The onset of symptoms and physiologic deficits (especially 
impairment of gas tranfer, restriction, and asirways obstruction) 
reliably attributable to the presence of cnal dust is delayed until the 
appearance of complicsted CWP, usually of Categories B and C. 
Coal workers with or without radiographic evidence of simple C\WP 
oflen have the sympioms, signs, and physiologic findings of COPD, 
but careful studies of miners and controls indicate that the incidence 
of COPD is related 1o cigarette smoking and not to coal mining. 

Death caused by CWP is invariably related to the development 
of restriction (i.e., Abrosis) usually with some degree of airways 
obstruction, hypozemia, pulmonary hypertension, snd cor pul- 

Treatment of CWP is essentially nonexistent. Prevention depends 
on dust monitoring and control, adequate ventilation of the mines, 
wet drilling. effective and tolerable masks. annual chest radiographic 
examination, and termination of employment of thosw with Category 
2 or more CWP. 

OTHER PNEUMOCOMIOSES INVOLVING SILICA 
Shaver's disease is caused by the inhalation of fumes containing 

aluminum oxide and silica produced by fusing hauxite powder in iron 
pots st over 2000°C. It occurred almost exclusively in a small region 
near Niagara Fal's mcfl.mmdmhknflflh 
severe dyspnea, spontaneous pneumothoraces, severe fespirstory 
insufficiency, and death. 

*International | ... . +gsinst Cancer/University of Cincinnati. 
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M“rmdflumu\lmmdlkw Mdumummd&flwh u-ul(‘“w-hllh-din“-e“wpfil.“— 

Beryllium granulomas may occur in the skin. 
Chronic beryllium granulomatosis is a systemic disease that 

mdnv‘mhmatwmthhdy.mfllyhflbhm Ilhuuwnnlmhgml!b\m\d\flw:tpmn,flw 
nmnm-hzm-dmindimi.mhmmpk.lhw‘rd 
a beryllium worker exposed to beryllium oxide dust on hic work- 
clothes. There is a considerable variation in individual susceptibility, 
with only a small fraction of the population being highly susceptible. 

The pneumoconioses 273 

It zpparently occurs only after exposure to processed beryllium such ‘: beryllium oxide and not on exposure to beryllium ores. The 
disease has an insidious onset characterized by persistent, -::' 

cough, severe weight loss, and severe dyspnea on exertion; nwm“nhwhflmfi 
chest radiographic findings resemble the miliary form of sarcoidosis, 

il carbide, or hard metal, workers are exposed to a very 
develop interstitial fbrosis or airways ob- 

ruction possibly because of cobalt content. 
Nickel carbonyl. emitted during nickel processing and utilized as 

acatalyst in petroleum. plastic, rubber, and nickel plating industries, 
may cause acute pneumonitis and/or bronchiolitis; it is also asso- 
ciated with an increased incidence of lung cancer. 

Thesaurosis (storage disease) is a syndrome of mild cough, 
dyspnea, and miliary infiltrate occurring after exposure to hair sprays 
(polyvinylpyrrolidine). Results of biopsy sometimes show deposits of 
inert macromolecules. Since it has not been reproducible in animals, 

: 

remains questionable. 
Uranium miners are unavoidably exposed to silica Especially 

—_fl 
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