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May 29, 1981

)
R.ymnd L-H. “ul‘phy. 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
(commitice). | was delighted to hear from my good friend,
Bernie Cee, 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.”

t 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 of national guidelines
in either CARDIOPULMONARY MEDICINE or CHEST. The latter, -~
however, wou ve 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~
‘Ion.

-

Sincerely yours,

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

cc: Bernie Gee, M.D. Professor of Medicine
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respiratory system.
1 personally thank my former chief for his continued efforts in

- Contributors ﬁ‘%
Charles Scoggin, M.D. |
Assistant Professor of Medicine
Cobwado General _
University of Coloredo School of
Assistant Professor of Medicine |
Chief, Laboratory Service
National Jewish Hospital
- University of Colorado School of Medicine |
| s -
Charies seems incredible that 2 ago as a senior stu- |
‘_-.:::'.“ dent | chose an elective in pulmonary medicine with Dr. Mitchell, |
Colorado General Surgery Very clearly, as | look back, this was the major force that kindled my
University of Colorsdo School of Medicine interest in the fascinating field of medicine. Since that |
Denver, Colorado time many medical students have sought elective training in |
pulmonary medicine at the University of Colorado Medical Center. ]
Dennis Waits, Currently over 50% of our graduating class and many students from
" oy other medical schools choose our elective in the senior year. .
m"ﬂhﬂddhi-dm Hopefully they all become “turned on” to the delights of the practice
General Rose Memorial Hospital and science of pulmonary disease!
Deaver, Colarsdo Thus, members of the Division have been particularly dedicated
to the task of revising chapters from the first edition of this synopsis, 3
‘ Philip Ziporin, M.D. or writing new chapters, with hopes that collectively we may be able '
Assistont to spark the imagination of many more undergraduate physicians,
| e e v house officers, and our colleagues in the allied health professions
‘ University of Colorado School of Med who will be tomorrow’s servants for patients with diseases of the
i Denver,

medical education in our Beld and particularly for the effort of this
synopsis and all it means.

Thomes 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, sdds many illustrations, including both chest films and

practitioners other than the pulmonary specialist.

All but one of the contributors are members of the faculty of the
University of Colorado School of Medicine, and all but ome, a
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.

Poper §. bitechan
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Respiratory failure

Thomaes M. Hyers

Respiratory failure occurs when the respiratory system cannot
supply adequate oxygen to maintain metabolism and(w cannot
wm.nmawwunzm‘::ym-:

!‘M“m ure VS causes
ﬁm as well. Clinically, respiratory failure is recognized
-iu&e.ﬂieﬂ'lh.,hle-hm-nﬂlﬂ"[h'*"(‘-“
wmm—m-«hwﬂwm.

I'Ao.'-hsp'md Po.‘——-.——-—‘—‘—.—'l

respiratory sent is the ratio of CO, production divided by
:)?uphh uﬂnﬂmmedb\r tissue metabolism in the “‘-“j
state. The ratio usually takes a value of approximately 08, which
wlﬂn“hfmnﬂlmhhawhm
mmfm.smmdm&ishmmkmhﬂ\d
ﬁulydiﬁlﬁhk.dmhndmendlenwdlhspsmmb
always equal. Therefore, when Paco, rises, the cause is a widespread
inability to ventilate alveoli. This state is called diffusc alvevlar
h”wmmudhdnmhmmmnwd-ebﬂedh‘,
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tension or elevated carbon dioxide tension may

:‘dimﬂmﬂyhnmwdlwm.wmd
pulmonary artery wmmmemnuﬂym@lmu
failure analogous to the way systemic hypertension causes

2 Obesity-related (pickwickian syndrome)
3 Myzedema
4 Stroke, brain trauma
D. Other causes
1. Carbon monoxide inhalation
2 Upper airways obstruction (e.g. foreign body, tumor, micro-
gnathia)

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
neuromusculature, and disorders of the central ventilatory drive can
all lead to respiratory fuilure (see the above outline).

Of the intrinsic lung diseases, COPD is easily the most frequent
“dwu.mﬁdwm
interstitia) lung diseases, drowning. and inhalation of toxic
substances such as NOy can also be causative. In this setting the
chest wall and central ventilatory drive are usually normal; the lung

i b ibidadnentl
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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.
Acute causes include neuromuscular blocking agents used in anes-
thesia, more chronic causes are cervical spinal cord injuries,
myasthenia grevis, Guillain-Barre syndrome, amyotrophic lateral
mdh. myotonic dystrophy, and, rarely, poliomyelitis and bot-

Central ventilitory drive can be suppressed acutely by over-
doses of opiates, barbiturates, or tranquilizers. Stroke and brain
trauma can also cause respiratory filure by suppressing central
ventilatory drive, and some individuals seem to have a genetic
insensitivity to elevated Paco, and lowered Pa,,. Obesity-related
hypoventilation is a well-known cause of chronic respiratory failure
in this group.

Inhalation of carbon monoxide causes a unique form of respira-
tory failure b inhibiting the access of axygen 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-flow oxygen
supplementation that speeds the clearance of carbon monoxide from
the blood.

Table 8-1. Blod gas patterns in respiratory failure

HCO,

Acute hypovemia <50 s T4 b2
Acute hyporemis and hypercapma <50 250 <7T% 24
Chronse hypavenma and hypercapnia,

with renal compensation <50 25 7.38 2%
*Approumate

M&mﬁl—-aﬁhlmﬂmﬂ
two priorities of therapy must be committed to memory. Adequate
is always the first priority. Oxygen can be
h‘mml-yatﬂ-ﬂﬂﬂlmwmh
if manual assistance in breathing is required. These methods are
-u,m-aumu-—--—u-m

rected by increasing alveolar ventilation. Rarely is administration of
intravenous NaHCO, necessary to correct respiratory acidosis, and
in some instances NaHCO; may be detrimental by overloading an
therapy of acute respiratory failure is maintenance of an adequate
airway, supplemental oxygen, and assisted ventilation as necessary to
correct Pag, and acid-base abnormalities.

mmmwmk--mlyh&mﬂuh
underlying cause. With this knowledge in mind, the clinician
selectively treats infection if present, administers antidotes as
available to counteract ingested drugs or toxins, initiates controlled
mw.dmmwnwuh
removal of obstructing secretions.

The use of intermittent positive pressure breathing (IPPB) lacks
proven benefit in acute respiratory failure In general, inhaled drugs
can be nebulized as effectively with powered but nonpressurized

il s
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88 Synopsis of clinical pulmonary disease

nebulizers. Furthermore, IPPB frequently can be tiring to a patient
mdmbdbm-‘irm massiv
pl;kbm. it ‘

m»mmu-m-am
mhnidvenllhﬁonhbudb&ondﬂmlm-dn
blood gas abnormalities. Many individuals with respiratory failure
mhmbmhlmdﬂmmw.
Mﬁﬂw‘mMMWMm-

tube should be 3 to 4 cm above the carina. A prestretched,

mduwumﬁmmﬁz
tracheal mucosa and cartilaginous rings. The internal diameter of the
hhrnmhehpw(zﬂim)bllueuymda
mm&:p‘?mmnuum

R which a tracheostomy is performed
intubation is still necessary. “ 3
Mechanical ventilators used today are of the

&bww.l“i.thywmﬂwrnmm?d‘:mdlnm:
mlybynnnh%“ymn(mlolmmﬂ,u)thu.npm
hﬁlw.wa*yﬂw.SWMMmmm
nmdﬂrdmddrlimmonlynnlihmkchdpnmndﬂmm
em Hy0 is reached. Pressure-regulated ventilators are subject to the
wdpﬂmrymplhuinthlulmm
detmshnmedpulmye&m.mmh.ovﬁm

Respiratory failure 89

CHECKLIST FOR ENDOTRACHEAL INTUBATION AND
MECHANICAL VENTILATOR THERAPY

A. Endotracheal tube
I.Tm—'l\i—-rp*thln-lm-ﬂm

compliance culf (cuff pressure < 30 mm Hg)
l:uudhu—d-&-lhnﬂhebdm
B. Mechanica) 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 sufficient)
3. Alarm—in-line, pressure or flow sensitive, continuous use
C. Patient
B M“”—h‘:.b'-h;.ﬂ:la".”
2 Vital signs—frequent monitoring simed at normalizing (fast pulse
and low blood pressure can be caused by a pneumothorax or &
large tidal volume interfering with venous return)
3. Cardiac thythm —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).

L
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Reupirstory feiure 91
90 Synopsis of clinical pulmonary disease

Chronic respirstory fallure
Adequate oxygen supply to tissues the remembering that .
u-uemmisdrpm:;lmb:hb&:r'nnmw-d CﬂDuthmde:yﬁhv.
cardiac output. Therefore, careful attention must be paid to pulse, lzumruuudududr mmmwmw < obesity
Mm.dwﬂfm:duﬂnmﬂ:dw. mu&dm‘*m‘m ot .dch: Rl:d
hmw(wt@pmmh&epdmm- mmwmdm respirstory
mdmww.mmumdum m‘l&ﬂmuﬂhnqn: -'lnlmb*.*:
hhm-.“muhh:mad hmmwmhamh Mk-:y‘m
mdu:t?-phumhdlmmww:«hwmm mwuuwwm .
.!m-dmlrw.‘lhmhddemh- &mﬁﬁwﬂrm -.h::-"
al-iu-u-ndd a ww - "dlhv;ltlhwp-em:- ‘Hn&m’-d&zhmhu'plpuln'com'r.t
lneled. “by m. ' ' hdlbtnluﬁlducd'i-emh-ddl- may v
- - Whﬂn-ﬂm.mﬂ |
Weaning procedures completely compen.. v and each leads o further problews. |
wm-&-«-wmwh '&l“r"bwmh:‘ﬂomd-lwm |
viewed wkw&umu-um- ﬂﬂ!mu‘“mm‘m_ﬁ - |
mwt:ﬂ sbnormalities, e.g.. preumonia, bronchitis, sion hastening the onset antphn-lle' puffer
e&ummm&mlwd to be Mm#m-ﬂ *H’h:‘ F
treatment for the underlying cause of respiratory disease. b -
MM; -: -:y’u above mw-ﬁ:ﬂc failure and elevated Paco,
oy w‘.h “' -hw&hebhﬂekwbymhu.
- N ot & Pl B i b sudden introduction of high-flow oxygen can cause
ventilation less that 10 liters as measured » Wright respiromet- and the _— = o e
a(:la—ﬂ-dvd-d-yv-ﬂ-uh-lmlhm Mh “qul"k u-M-Ib.d wl-nda
mimute ventilation, and (4) u vital capacity at least 2 to 3 times the In practice oy oom. ot sl v 3
removed through en- acceptable When someone chromic
:lvnhulr:'l\e should be the same or slightly higher than m“hmw’y.:uzn;::“-
‘l‘ Hwﬂih*d“wmh .-u-um-mhw —:
added to the inspired air Ihpmmu-hhdnm -u—l.lul-puuud qw-d:-‘--l.ﬂhm
| i - e -lha,:hdhm-g“m-ﬂm
Mmcﬂudhwndmﬂuer(m 2 o e "
\ weaning postponed. If the patient remains stable and arterial blood ::r..,..u-h:hmum the pH
| :M%&mhﬂmhw hwwb retention. i .
| can usually removed. gullenin - ¥ ’
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I.ﬁ—ch-wlh-l\mhmudﬂuﬂ 1974
: The oxygen

e,
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Chronic obstructive puimonary

Roger §. Mitchell

Definitions
cmmma—-(mmwm
ddmnmﬁmﬂh‘m*.
m«ﬂtﬁhﬂaﬂhﬁwhuwm.
Reduced airflow is detected on physical examination by diminution
in the sounds of ait movement, especially on expiration, throughout
both lungs. Reduced sirflow may be messured by the standard
ventilation tests (MVV, FEV,, MMEF) or by measuring increased
airways resistance (in the body box). Synoayms include chronic
obstructive mm(m chronic obstructive
lung disease (COLD), chronic airways obstruction (CAO). diffuse

walls. The Ciba Symposium in 1958 took the position that increase in
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
Mmhrﬁp&duwmv-mwhud
observers, however, is that overinflation alone should be labeled
simply as overinflation and not as emphysema

Chronic brouchitis is defined dlinically. it is charterized by
excessive mucus secretion in the bronchial tree, with chronic or
recurrent productive cough on most days for & minimum of 3 months
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100 Synopsis of clinical pulmonary disease Chronic obstructive pulmonary disease 107
: mbalance
a year for not less than 2 successive years. The diagnosis can only be ptfubai-ududm-'lcﬁ.tﬁhm:v’ol

made after excluding the presence of specific diseases of the lungs or with hypercapnia and especially hyporemia. The latter 2

others el identical symptoms. . episodes of right heart failure. - '
i COPD in its advanced stages sometimes presents as “pink
Pathology and physiology m'_mmnwwmwu_‘:
COPD in abmost always a mixture of emphysema and chronic n-dlh:m.nd-nde-rthwﬂﬂ--‘ .
bronchitis, plus, at times, elements of bronchiolitis and asthma. M—hmn#hb—:&ﬂ
Emphysema has been classified as centrilobuler (CLE) or cen- right beart failure, erythremia, hypercapnia, W‘*

' riaciasr iavelvig nitislly the sespiratory bronchislen, punisbuler majority of cases tend to fall between these two extremes H
; (PLE) or panacinar imvolving the entire acinus, paraseptal, and clinical spectrum. Untreated, the “pink puffer” tends to show severe |
‘ irvegular or “scar” emphysema. As CLE progresses, it becomes m—uwu&mu—.um&m
} mcreasngly difficult to distinguish it from PLE and it may be labeled tends 1o show severe airway diseases and less emphysema.

mized or endstage. CLE is predominantly a disease of bronchitic COPD is much more common in men than in women and in
patients who smoke cigarettes, whereas PLE, the type associated smokers than in nonsmokers. It is also more common in urban than ‘
with o -antitrypsin  deficicncy (zz type), is also often found in in rural dwellers and in the socioeconomically disadvantaged than in ”
bronchitic patients who smoke cigarettes. The airway tissues, the economically eh-m(:—-u-—hu:'pobﬂy
especially the cartilaginous tissue, are often atrophic, resulting in the most important known factor in the pathogenesis of COPD,
flabbiness and premature collapse . whether it is manifested by emphysema, chronic bronchitis, or both. ‘
advanced emphysema is mast commonly identifiable by loss of elastic w*“mmhwm
recoil, increased total lung capacity, and impaired O, diffusion. The M_ﬁﬂ“hﬂyeﬁymhﬁ*
impaired diffusion tends to be balanced by the destruction of cough, and ultimately cause alveolar wall damage. Persons
capillary bed so that ventilation-perfusion (V/Q) imbalance is slight regularly smoke cigarettes are also more susceptible to recurrent
or absent. deep respirstory infections, which appear to play an important
Chronic bronchitis is characterized morphologically by hypertro- contributory role in the evolution of COPD. Cigarette smoke
phy and hyperplasia of the mucous glands lining the bronchi, chronic contsins a high concentration of carbon monoxide, M:
lencocytic and fymphocytic infiltration of the bronchial walls, aggravate the hypozemia that is a frequent complicsting problem .
increase in goblet cells, loss of cilia, and squamous metaplasia These in the course of the disease, especially after the appearance
changes often extend to the noncartilage-bearing bronchioles that congestive right heart failure. d
may be almost or totally occduded by inflammation, exudate, or dried Urban air pollution plays a role in COPD similar to that
mucus plugs (as in bronchiolitis and asthma). w*hm.hmm.m*ﬂd
In normal lungs mast of the resistance to airflow lies in airways WMW“NMMMM
more than 2 mm in diameter, because the total cross sectional bronchiolar, and alveolar walls. This opinion is supported by the
diameter of the smaller ones is so much greater than those lurger clinical observation that progression of disability 1. 1ds to slow down
than 2 mn in diameter. Thus, involvement of the small airways must ammmbu&dhhummﬂ
be extensive hefore conventional tests of expiratory airflow (MVV. patient  Microscopic pulmonary thromboemboli. possibly induced
FEV,. MMEF) will be abnormal. As chronic bronchitis progresses by nicotine, carbon monoside, or other ingredients of cigarette
to severe obstruction, ventilation becomes severely impaired while smoke, may play a role in causing alveolar wall damage.
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insist that dyspac. on exertion was their first symptom. but when

Mm.mddhdd!hduwn—dmdd‘

eeiiinll
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1
.
Fig. 10-1. COPD with diffuse emphysema, severe. A, Posteroanterior: note Fig. 181, cont'd. For legend see opposite page.
nght hemidiaphragm at seventh anterior rib. No pnenmothora is present ]
despite absence of lung markings. B, Lateral (Courtesy Medical Mustration ]
Servier, Veterans Admmistration Hospital, Denver, Colorade.)
\
\
t
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T

Fig. 10-2. COPD with predominant chronic bronchitis and cor pulmonale. A, legend see opposite
Posteroanterior.  Note huge pulmonary arteries. B, Lateral (Courtesy BN 06, el i —_—
Medical llustration Service, Veterans Administration Hospital, Denver

Colorade ) ’
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Fig. 10-3. Bronchiokitis manilested by scattered, nonuniform, fine. “soft” Fig. 10-4. Bullous emphysema. M.‘H more than vdn.(('-bq
nendulation A conmphication of severe COPD and asthma. (Courtesy Medical Medical Mustration Service, Veterans A ation  Hosp Deover,
Hiustration Service. Veterans Administration Hospital. Denver, Colorado | Colorado )
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sernal space. Indications of chronic bronchitis include increased
bromchovascular markings. increase in the size of the main andd
branch pulmonary arteries. aned an enlarged heart. Chest flunroscopy
may be useful m estimating the speed of expiratory girflow, this
dynamic measure of air trapping cannot be reliably predicted from
an inspiratory flm, not even when accompanied by an expiry’
flm since some patients can empty their lungs if given enough !
} Complicating bronchiolitis may be manifest radiographically by a
fine stippling in both midlung fields (Fi 10-3). 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 medimm may peol peripherally and look like
scattered “leaves on a winter tree.” a finding that has been Labeled
bronchiolectasi« (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
academic interest rather than practical valve.
- Bronchoscopy in severe chronic airway obstruction will show
r-ym“qp‘ﬁ'hynfull tllevhilslrmwindm&t
trachea. Inchmh‘bmmrhm‘.thenmhsandvehrn
Wmmdmﬂhumhmmqﬁwm
|- involved airways.
l ﬂu-rltdnrmmhwfulhmll\rmdm
pulmonale and pulmonary hypertension. Various findings are asso-
wd‘ﬁhmwmhm-m

1 Mﬂmmﬂlw)

2 rrmdhnwu&mb-dmwmcmu
rediable)

Tall 0 04 v Rin VaRor V,

RS ratio V, = > 1 RIS ratin Vg = <|

R or 1SR, in V3R with R >5 mm or >Wolf§

RAD of terminal forces with shallow notched sV, or Sr+ V, and
prowinent SV o (carly RVID

7 8,. Sg. Sy synchrome

i 8 RinaVR>5mm

‘ 9 With RBBB

‘, s RAD of unblocked QRS forces

F h RV, >15 mm
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112 Synopsis of clinical pulmonary disease

orrhage of a peptic ulcer, and spontaneous pneumathoras, in
approximately that order of frequency.

Differential disgnosis
The differential diagnosis of COPD should include other causes
dmhmﬁlur.ohmd'm and the

or encephalitic impairment of pharyngeal
role in this syndrome has been suspected (personal observations).

Trestment*

The backbone of the treatment of COPD is the regular daily use
of bronchial hygiene. This consists of the inhalation of nebulized
(heated or room temperature) water or steam, preceded by the
inhalation of a nebulized bronchodilator drug (e.g., isoproterenol
1200 dilution, racemic epinephrine. o isoetharine,
diluted approximately 2:1 with water) and followed by postural
drainage, usually aided by an assistant (e.g.. the spouse) thumping
the chest with the cupped hands. One treatment should consist of

3 drups of bronchodilator diluted with water, followed
hlomlsmdmuwm% Such a
treatment should be taken from 1 to 3 times a day. The bron-
WWEWMlWM.-ﬁQ
mmw—mmhﬁwum'ﬂ*'
pressure, with a pump, or with a gas-activated intermittent positive
pressure device.

These patients should avoid persons with acute respiratory
infections and should therefore avoid crowds, especially in winter.
demdhﬂ.m-uyﬁu-wi.udbmeludlh
even mild acute upper respiratory infections.

*See also Chapter 8

N —
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.

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

n
recommended for tetracycline. A trial of streptomycin, 0.5 to | gm
intramuscularly per day, may also be indicated. Sputum culture is
of empiric treatment. Ouly one

|
F
¥
i

antimic
benefit from the continuous daily

qﬂeﬂnﬁr-uhar-dhnlhe,w i

Voluntary effort to resist the desire to cough except when it is
Mbw,wwhmnbnw
ewyw:.htlhy-qhudm*“dht

Nebulized detergents are not recommended. So-called
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Am.muhmuﬂd'S!bﬂmgij
intravenously (i.e., approximately 40 to 50 drops a minute), as often
as every 4 hours if needed, is a veful hronchodilator for the acutely
ill patient in the hospital. Aminophylline rectal suppositories or
enemas may also be helpful in treating acute dyspnea; the Pao,
shoukl be followed closely as V/Q relationships change with bron-
chodilators and hyposemia may be worsened.

Corticosteroid drugs (preferably prednisone by mouth or
bmnlwvdn)npd-uyﬂ-meﬁﬂwm

gas exchange.

Chronic obstructive pulmonary disease 115

Sedatives and tranguilizers should not be used in COPD because
of their depressing effect on ventilation. The restlessness and
irritability for which they are generalh prescribed are common
symptoms of both hypercapnia and hypovemia. Meprobamate, 200
mg, or chlordiazepotide, 10 mg, may be used sparingly (ie., not
more than 2 or 3 times daily) for restlessness and sleeplessness in
selected cases.

When secondary erythremia (a hematocrit of 55% or more st sea
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function better when not receiving oxygen. Patients are urged to Mitchell, R S., et al.: The morophology of the bronchi, bronchioles, and : 1
n .!“‘m,...&-“bn&-e-'l alveoli in chrunic sirways obstruction: a clinicopathologic study, Am. Rev.
’m""" ' Respir. Dis. 114:137-145, 1976,
. Mitchell, R S., et. al.: The right ventricle in chronic sirways obstruction: &
- Mittman, C. l-hiu“—.‘r:‘ -ﬁ;’&lﬂ-lﬂ.lu 'i
The most comman complication of COPD is respiratory failure. : . F.. et. al: Smoking and chronic
Mwﬂmdwnmbm::“m mﬂlm lung disease in alpha,-antitrypsin deficiency, Chest 80:214-
made with respiratory failure. Peptic E )
hmdm Mmmm Petty, T. L., Stanford, E. R, and Neff, T. A.-w-mhmdh
in COPD than in the general population. Spontaneous pacumo- survival, Ann. intern. Med. 75:361.367, 1971,
! { Mahumh;w“":& . l-:.‘l..dn-l:nc.c-u-u.h._
Prognosis on severity obstruction, structural chaages in emphysema, Clin. Radiol.
of cor pulmonale, the history of congestive heart failure, 1964, -
and the degree of abnormality of arterial blood gases. Thurlbeck, W. M.: Chronic obstructive lung disease: correlation of structure 1
and function. In: Lane, D. |.. editor: Tutorials in postgraduste medicine.
SUGGESTED READINGS diseases of the respirstory sysem, London, 1973, Willam Heineman
Burnwws, B., editor; Symposium on chronic respirstory disease, Med. Clin. Medical Books Lad.
mlh" Y “ourse and of chronic obstructive hde::“-h; Respar Thorse.
B.. and Earle, R. H.: C prognosis Basics . Dis. Am.
Tung disease, a prospective study of 200 patients, N. Engl. |. Med. $80:397- Soc. k16, 1974
1969.
w“' . P., Philipson, K, 'ML.‘.‘.;“_M
clearance studies: with Buorocarbon resin particles tagged with *F, Arch.
Environ. Health $8:444-440, 1971
Fak, G. A, snd Smith, ] P.: Chronic bronchitis: a seldom noted
manifestation of homozygous slpha,-antitrypun deficiency, Chest 60:166-
189, 1971
Gelb, A. F, Bruch, H., Wright, R R, et al.: Physiologic diagnosis of
chinically unsuspected pulmonary emphysema. Am. Rev. Respir.
Dis. 103:801-802, 1971.
Hodghin, . E.. Balchum, O. )., Koss, L, et al.: Chronic obstructive 2 rway
diseases: current concepts in diagnosis snd comprehensive care, J.A.M.A.
£32:1243-1260, 1975,
Hogg. ). C.. Macklem, P. T., and Thurlbeck, W. M.: Site and nature of
airway obstruction in chronic obstructive lung disease, N. Engl ] Med.
£78:1355-1360. 1968
Macklem, P. T., Thurlbeck, W. M., and Fraser. R. G.. Chronic obstructive
disease of small sirways, Ann. Intern. Med. 74:167-177, 1971
Mitchell, R S., Silvers. G. W., Dart, G. A, et al.: Clinical and mor-
phological correlations in chronic sirways obstruction, Am. Rev. Respir.
Dis. 87:54.62, 1968
| 4 — - =
|
k.
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Roger 5. Michell {
Definition and etology
AW&””“*‘““"“”M
wwhm ‘\
Neon maker
Aluminum paewmoconiosis N-Il:'-ﬂﬁ—." ‘
Ammunition maker Phosphor maker |
f Fireworks maker Propellant manufacturer J
Ashestosis Toxicologist
Asbestos weaver X-ray tube maker ]
Brake manufacturer Beryllium disease
: Clutch maufacturer .
Filter maber e
- Floor tile meker Ceramics worker
Insulator
Demolition person
Mill worker ' wehe 1
Miner or miller Extraction worker
Fettler
Roofer Flame cutter
ww' Foundryman
Stoam Grinder
‘ Metallizer 4
Barite miller and miner
Ceramics worker Polisher
Fluorescent lamp maker Scarfer 1
:;‘M“ Coal workers pneumoconiosis
Missile worker Coal miner |
.
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Motorman Fnamcler

Hamdd buslter Fettler

Tipple worker Filter makes
Trimmes Foumdry man
K (elag) Miner or miller
Brick maker Paint maker
Ceramics worker Polisher

Chana maker Quarry man
Mincr Sandblaster
b Shothlaster
Sidevosis (iron) Stonecutter
Ship breaker ome drifles
Welder Well driller
Sticwele Taicosis (certain telcs)
Abrasives worker e
Bestunite mill worker Cosmetics woier
Brick maker or miller
Ceramics worker ml—'d'w'
Cadl miure Rubber worker
Liatomite workes

The simple fact that even prolonged exposure (o a dust can be
MM“M“H.MM
disorder or disability has occurred. Any harinful effect resulting from
Mwhdrkmh«lbyahwkdpdlhmn.m
dw;—dbw.hm&mdhm
hazardons .l::hmm or not the individual also smokes
cigarcties. susceptibility to pulmonary injury, for
example. differences in pulmonary clearance efficicncy,
important role. v

Standards of sde working conditions in most nations
hased on maximum  alfowable concentrations, pemh::l?,:
centrations, or target levels. Over the lust 20 to 30 years these levels
Mflmﬂcuﬁblmdhmndckmm;
(nn;n-m-nhélhem.mhlud-ulmmdmhﬂihy.
:h::dmlr MWAthkulnunbvde

may be ey for 40 hours a week for a working lifetime
without appreciable harm. *

T
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Table 24-1. Examples of currently scceptable
threshold limits of dust "

Substance mrpel®

Silica

Crystalline (quarts)

Amorphous, including natural distomaceous earth
Silicates (<1% crystalline silica)

Ashestos

Tale

Coal dust

*Millions of respirable purticles pev cuble oot of axr

lumm-h&iﬁdhnqm-w“ﬂ-
ity-producing occupational disease, a complete and detailed work
H-hryh-d.ﬂ. Genenal job terminology is much less desirable
than the worker's pe: sonal job description. It is nat enough to know,
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(i €., Jess than 0.5 wm) in size, on the other hand, some
Mhmdm'wwwlhap.hm.mmx
than lOmththbWh&e
mmluqm;!hmhlhns;mnmlﬁdyhhw
hlh-mwmmwh.mw*.

The following are various occupational dust diseases:

|

d. Cement

o
HHH
}hli
I

¢

.

s

|

;.,-
ff
I
} f
F
i

o Alvminum and sluminum ozide [ Beryllium
l&d‘c“ & Cadmium
:WM Y
e Tungsten carbide ¢ Srowo
siLcosis
Siliconis

!
i
f
E

il
b
i
il
H

m

;m.

work, and sandblasting. The duration of exposure needed 1o produce
silicosis varies from as little as 18 months to as long as 30 years,
depending on the intensity of the exposure. The discase process,
once started, continues to worsen for at least | to 2 years after
exposure ends.
Thnh&dﬁuuyﬂuﬂnuihdh&pﬁhh:
ingested by macrophages, which are destroved. some pass into
fymphatics, which drain into the hilar nodes More macrophages are
produced; they ingest the liberated silica particles and are in turn
destroyed. Collagen formation and hyalinization ensue, produciag
silicotic nodules measuring 2 to 5 mm in diameter. These nodules
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Fig. 241 Prgressihe e fibomis (PMP) alvanced sibcosin with

sopwrimpunerd tuleerodonin Noer very bargge cavity with air flud |-(w| li;ﬁ
P Aba sote contral mavses amd peripheral crphy s (::;r y
Medical Wlustratum Servier. Velerans Administiation Hospital, ver,

Cobowadn )
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Fig. 342 Eggshell nodes, bilatersl hilar wodes cakibed ouly in their
m.mmdum*«mnlﬂﬂmt&n'm
coniosis. (Courtesy Medical [llustration Service, Veterans Aduistration

Hospital, Denver, Colorado.)
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A characteristic radiographic feature of some cases of silicosis is
the finding of the so-called egeshell nodes at the hila they are
enlarged, mumerons, and churacterizned 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 hypoxemia with oxygen-enriched
air and treating the congestive heart Lilure with digitalis, dinretics,
and salt restriction. The inhalation of alumi powder to neutralize
the eflccts of inhaled silica was once recommended, but is of no
i demonstrable henefit
| 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
immunity to them is reduced. Fully developed silicotuberculosis is
difficult to treat even with the most effective antituberculosis
k. chemotherapy: furthermore, it is devastating to pulmonary function.
| Patients with silicosis who react to tuberculin (i.e., 10 mm induration

or more to purified protein derivative intermediate) should be given
! isoniazid (INH) preventive therapy for 2 years after careful exclusion
| of the presence of active tuberculosis, especially by sputum mi-
| crobiology.
ASBESTOSIS

Ashestos, a commercial term, is a mixture of hydrous sificates of
magnesium, sodium, and iron in various proportions and in fbrous

|
|
|
|

—

form. There are two major types: the amphiboles (crocidolite, Enings, suto undercosting. roofing. insulation, and fire resistant
amonite, anthophyllite) and chrysotile. Crocidolite fibers, long, thin, textiles. The heat generated by applying brakes converts & high
and straight in comparison with the others, which are larger and percentage of the asbestos brake lining into forsterite, an

serpentine, are more prone to cause harm possibly because mac- "dw'ymhdmm&dnwnulm
rophages are less able to engulf them. Ashestos is used industrially in is reduced because the mining is mostly open pit and the crude ore
many ways, including the manufacture of clutch facings, brake mﬂhhhwmﬂ-md
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268 Synopsis of clinical pulmonary disssse

milling are quite hazardous unless wet drilling and proper masks are
usesl. The ashestos fiber causes a physical type of tissue irritation,
morphologically seen as a diffuse, nonnodular, pulmonary fibrosis
imolving the terminal airways, alveoli, and pleurae (Fig. 24-3).
Admh&smylrwhlkm.mdyhpk-ﬂhﬂ.
Symptows, especially dyspaea and dry cough, tend to occur before

Fig 244 Mewtheloma ket pleor, with hydmpneumothorax and oblit-
eration right phicmc angle (O sy Medical llustration Service,
Vetcrans Ad Hospital, Denver, Colorado.)

The pneumoconioses 269

particularly in the parietal pleurae and in the lower lungs. 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 effusions and fibrosis are bronchogenic
carcinoma, pleural mesothelioma (Fig. 24-4), and calcified basal
parietal pleurae. The risk of bronchogenic carcinoma is Largely
confined to cigarette smokers in whom the risk is many times greater
than in those smokers without asbestosis.

TALCOSIS
Tak (or soapstone) is & 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 cos-
mmﬁ:pﬂn(hd’lwmmhe-h-ﬂ
known. It is generally agreed that the discase of talc workers is
attributable to tremolite fibers and possibly to chrysotile and
anthophyllite (i.e.. asbestiform) as well. Exposure may produce
i M—l:::m-u distinct

or ! 2

:ﬁgwm"?'wlwﬂmﬂwh. Inhaled in
Lﬂmﬂeqplmnuﬁew
that may be fatal in children. Pathologically. the process is initially a
mmmmmmn
Wh“ﬁhwhwﬂhﬂ
endarteritis. Corticosteroids may cause symiomatic relicl in svere

cases.
COAL WORKERS' PNEUMOCONIOSIS
Coal workers’ (CWP) is defined as the accw-

mulation of coal dust in the lungs and the reaction of the tissies 1o its
presence. It should not he confused with “llack hung.” which has
been defined as any chronic respiratory discase in & cual miner. The
reason for making this distinction is that black lung compensation
benefits are now given to surface coal miners as well as undergronmd
coal miners with respiratory disability after 25 or 30 years of exposure
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without the necessity of amfirmation of CWP by chest radiograph.
This is a result at keast in part of disagreements over the interpreta-
tion of chest radiographs of miners. Legislation under consideration
in 1977 would grant compensation to coal miners simply because of
their expasure without proof of respiratory disability or radiographic
evidenoe of CWP.

While some silicn is present in some coal dusts, especially the
anthracite and higher ranks (grades) of o), and the
apprarances of silicosis and CWP are indistinguishable, the con-
census of informed opinion is that contaminating silica does not
play a major role in the causation of simple CWP. This opinion is
basedd an two facts: (1) pure carbon exposure in humans can pro-
dwe a discase radiographically and pathologically similar to
CWP. and (2) the pathalogy of CWP is quite different from that of

The initial pubnonary reaction to coal dust is the cosl macule,
which consists of dust enmeshed in connective tissue or around
respiratory bronchioles with sccompanying 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 iormation, and fibro-
sis ensue. In time, the Bbrous 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 aithough

the mining of coal goes back another 1400 years or s0. CWP is fow
found in from 6% 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
i 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 @l preumocn-
nioses was developed by the UICC/UC* in 1970, Fach g is di-
vided into three zones. Each film is read twice. The fione nodelation is
classified as predominantly rounded or irregnlar 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 measares at
least | cm in dimneter (Category A). when one or more opacities
combined measure more than 5 cm but less than one thind of one
lung (Category B), and when one or more large opacities added to-
gether have a diameter exceeding one third of one lung (Category €).

The onset of symptoms and physiologic deficits (especially
impairment of gas tranfer, restriction, and sirways 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
often have the symploms, signs, and physiologic fndings of COPD,
but careful studies of miners and controls indicate that the incidence
of COPD is relsted 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-

monale.

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

OTHER PNEUMOCOMNIOSES INVOLVING SILICA

Shacer's disease is caused by the inhalation of funes comtaining
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 Niagana Fal's énc—h'l'hmdthehhm‘vﬂt
severe dyspnea, pontanecus pneumothoraces, severe fespiratory
insufficiency, and death.

*International | ... . +gainst Cancer/University of Cincinnati.
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272 Synopsis of clinical pulmonary disesse

Diatomite or diatomaceous earth contains amorphous silicon
Mﬂhnﬁdhmmﬁ&emﬂwyu
coastal California. lcsmhmﬁuvepdu.m
tion. and cleaning materials. In the calcined or flux cakeined form
it can produc: a severely disabling pneumoconiosis because of the
wmﬁw«y:dludlu

“aplan’s syndrome was ﬂmbweud*n'ﬂ
rheumatoid arthritis. hmdﬂsd’lhp“wwd
“‘*”'hhhwh‘m%nwﬂﬂpw
symptoms. ﬂwuﬁhmim&rbmﬁhm
lesions have more recently heen found in hard rock miners and even
blhnmnﬁmvﬂhdrﬂnun‘ﬂ“ﬂsh—ym
parts of the world (see Chapter 23).

hyﬂumbabume-lw-duﬁlneulbmud
its lightness and tensile strength. It has been used in the phosphors
used in fuorescent lighting tubes, in the cement used to

- manufacture false teeth bridge work, in the solid fuels for space

m.-dhm-dmﬂwl. Because of the h.zards
involved. it is currently used mostly in nuclear physics, since it
*Ndlﬁ-m-ﬂul%h--m

H

Beryllium granulomas may occur in the skin.

(Mhryﬂhamnnl:mdmhha:yﬁmkdh—elhd
produces granulomata throughout the body, especially in the lungs.
It has occurred as long as I5 vears after initial exposure. The
exposure may be slight and even indirect, as for example, the wife of
a beryllium worker exposed to beryllinm oxide dust on hic work-
clothes. There is a considerable variation in individual susceplibility,
with only a small fraction of the population being highly susceptible.
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It zpparently occurs only after exposure to processed beryllium such

OTHER MISCELLANEOUS PNEUMOCOMNIOSES
Arc welder's siderosis probably should not be classified as a
disease, since symptoms, abnormal signs, and disability do not accur

welder's lung is apparently a pneumonitis occurring in response to

Tungsten carbide, or hard metal, workers are exposed to a very
fine powder and may develop interstitial Rbrosis or airways ob-
struction possibly because of cobalt content.

Nickel carbonyl. emitted during nickel processing and utilized as
a catalyst 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,
some biopsy results fail to reveal the inhaled material. and many who
are exposed do not develop the condition, its existence as an entity
remains questionable.

Uranium miners are unavoidably exposed to silica Especially

1
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