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Pulmonary function
Chest x-ray ~ pattern
Nodules Restrictive ot mixed
obstructive and
restrictive
DLCO normal or
decreased
Linear densities,
pleural plaques,
calcifications
Usually normal Normal or obstructive
with bronchodilator
improvement

Normal or high DLCO

Hyperaeration Obstructive low DLCO
bullae

Small nodules Usually restrictive with
low DLCO

Hazy, diffuse air- ~ Usually restrictive with
space disease decreased DLCO,
hypoxemia at rest
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Occupational
Pathophysiologic  disease Pulmonary function
process example Clinical history ~ Physical examination ~ Chest x-ray ~ pattern
Fibrosis Silicosis Dyspnea on Clubbing, Nodules Restrictive or mixed
exertiof, cyanosis obstructive and
shortness of restrictive
breath DLCO normal or
decreased
Asbestosis Dyspnea on Clubbing, Linear densities,
exertion, cyanosis, pleural plaques,
shortness of rales calcifications
beeath
Reversible Byssinosis, Cough, wheeze, ~ Respiratory rate 1, Usually normal Normal or obstructive
airway isocyanate chest wheeze with bronchodilator
obstruction asthma tightness, improvement
(asthma) shortness of Normal or high DLCO
breath,
asthma
attacks
Emphysema Cadmium Cough, Respiratory rate { Hyperaeration Obstructive low DLCO
poisoning sputum, 1 expiratory phase bullae
(chronic) dyspnea
Granulomas Beryllium Cough, Respiratory rate { Small nodules Usually restrictive with
disease weight loss, low DLCO
shortness of
breath ‘
Pulmonary Smoke Frothy bloody ~ Coarse, bubbly rales ~ Hazy, diffuse air- ~ Usually restrictive with
edema inhalation sputum space disease decreased DLCO,
production hypoxemia at rest

DLCO = diffusing capacity; 1 = increased.
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I Size and Skape of Sma] Opacitles
ROUNDED OPACITIES

IRREGULAR OPACITIES

=< L5 mm diamcter

fine linear opacities > 1.5 mm width
1.6 - 3.0 mm di

opacities 1.6 - 3,0 mm width

3.1-10.0 mm diameter

coarse, blotchy opacities 3.1 - 10.0 mm width

Size recorded by two letters to distinguish single type from mixed type. For example,
if only g opacities are present, but q/1 if 9 opacities predominate but t are also

1L Concentration (Profusion) and Distribution

SMALL OPACITIES

Major Categories

Small Opacities Absent or Less than Category |
Normal Lung Markings Visible

1 Small Opacities Present but Few
Normal Lung Markings Usually Visible
2 Small Opacitics Numerous
Normal Lung Markings Partially Obscyred
3

Small Opacities Very Numerous 3/+
Normal Lung Markings Totally Obscured

LARGE OPACITIES
A One or Mare Opacities with Greatest Summed Diameter 1 - § ¢

B One or More Opacities Larger or More than Category A, Total Area < Equivalent of Right Upper Zone

¢] One or More Opacities. Total Area Exceeds Equivalent of Right Upper Zone
" Recorded by dividing lungs into 3 regions per side and checking all regi ini iti

_

1. Pleural Thickening
WIDTH' ’

a  Maximum UptoSmm | 1 Up to 1/4 1 One or Several Regions
Lateral Wall Summed Diameter < 2cm

b Maximum 5 - 10 mm 2 1/4-1/2 2 Onc or Several Regions
Lateral Wall Summed Diameter 2 - 10 cm

c Maximum > 10 mm 3 Exceeds 1/2 3 One or Several Regions
Lateral Wall

Summcd Diameter » 10 cm

€nt estimated as maximum length of thickening
wall, other) and cxtent are noted g

(profile or facc on),
cparately for two sides,
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Measurement

Tidal volume (V+)

Inspiratory reserve volume (IRV)
Expiratory reserve volume (ERV)
Residual volume (RV)

Vital capacity (VC)

Inspiratory capacity (IC)

Functional residual capacity (FRC)

Total lung capacity (TLC)
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Male

500
3,100
1,200
1,200
4,800
3,600
2,400
6,000

Female

400 16 500
1,900

800

1,000
3,200
2,400
1,800
4,200

1- FVC

Forced Expiratory Volume, Timed
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Percent predicted*

Type of

response FEV, FVC FEV,/FVC %
Normal . =80% =80% =75 %
Obstructive <80% =80%"° <75%
Restrictive =80% <80% =75%
Mixed <80% <80% <75%
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SEVERITY OF AIRWAY OBSTRUCTION Fev; (% oF PREDICTED)
Mild =70
Moderate =60 and <70
Moderately Severe =50 and <60
Severe =34 and <50
Very Severe <34
SEVERITY OF CHEST RESTRICTION® Fve (% oF PREDICTED)
Mild =70 but <LLN
Moderate =60 and <70
Moderately Severe =50 and <60
Severe =34 and <50
Very Severe <34

*When TLC is not available.
LLN = lower limit of normal.

1-Flow-Volume Loop

2- Volume-Time Curve

3- Restrictive pattern




s sl 5 b
(Mixed Pattern) iz S0

53 Nty Los ol Lol 5 1y (golsl 5 g G 6 lom S el 5o (825150 5
3 o 55 e SIS ST Il sl (g 15 1,5 5 S5 gl g S S8
Ui b 3y e ol 53 el Balibes (glad SG dheol G 50 N 5 2l sleol
Ll oo a8 Lgaan pled
Airway

Normal Obstruction

e

e

Volume

bl slbnil (5 g2 SN S (26 SR b oblei o = Ol et =T-0 S5

Restrictive
Normal Disorder

Lol iMool (S i g S 1 50 SRS Sbles e Ol e —r-g JKs
U,.‘..MSJ

Sl g 48 e 3 Ol




2 S55 0L ol

35S s el 550545 50 5%
(TLO),S Madl s Ola3ls
s 3 osle s sS
4 550 S g0 5

Nga s ol oo 2
o a0y o3 SINS Sad
S S Ll s 55 ge 50158
1Yy 5 s (e Y gons 3
0,95 Sy b 3 el ]
iyy oS sliss S Y - f
- b Sa Sy ol
iy o 8 S5
s lylre e 53 a0

o o 35S sl g
P F e

)CONIOSIS
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‘e ore

Jioxide

| dioxide

v
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{liters)
[ %]
]

Exhaled Volume

Normal

FEV; = 3 liters
FVC = 4 liters
‘FEV{/FVC=75% 7

e S
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Restrictive Disease

FEV, = 2.5 liters
FVC = 3 liters
FEV,/FVC = 83%
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FVC = 4’litcrs
14 FEV,/FVC = 63%
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Zirconium compounds
Chromate ore

). Cerium dioxide
Titanium dioxide

Iron oxide (Siderosis)
Tin ore (Stannosis)
Barium compounds (Baritosis

Antimony ore

1- Pneumoconiosis
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3022)(0}-—1)2
Sigojz)(OH)Z
Si8022)(OH)2
i8022)(OH)2
2)5(SigO52)(OH),
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DUSTS CAUSING A COLLAGENOUS
PNEUMONOCONIOSIS

Silica Asbestos
Quartz Coal Dust
Cristobalite Graphite
Tridymite Carbon black
Diatomaceous earth Aluminum
Beryllium Talc
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Asbestiform Nonasbestiform Chemical formula

Chrysotile Antigorite, Lizardite Mg;(Si,05)(OH)4
Na,Fes(Sig022)(OH),

Crocidolite Riebeckite
te-Grunerite (Fe,Mg)7(Si8022)(OH)2

Amosite * Cummingtoni

Anthophyllite Anthophyllite (Mg,Fe)7(S'18022)(OH)2

Tremolite Tremolite CazMgS(SigOn)(OH)2
Caz(MSQFe)s(Sisozz)(OH)z

Actinolite Actinolite
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Occupations with exposure to silica

Hard rock mining Tool grinding

Tunnel drilling Knife sharpening

Stone quarrying Silica flour production

Stone crushing Diatomaceous earth production
Granite monument carving Glass manufacture

Stone sculpting Plastics manufacture

Stone masonry Paint manufacture

Foundry casting Pottery
Abrasive blasting Ceramic manufacture
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Factors contributing to the severity of silicosis
Variety of free-crystalline silica

Quartz

Cristobalite

Tridymite

Intensity of exposure

Concentration of dust in ambient air (mg/m®, mmpcf)
Fraction of airborne dust that is respirable (<10 wm)
Fraction of respirable dust that is silica

Duration of exposure

Years of work in dusty trade

Portion of workday exposed to dust

Confounding influences
Coincident dust exposure (talc, silicates)

Coincident fume exposure (welding, foundry)
Tobacco smoking

Individual variation
Genetic susceptibility
Personal work habits

Use of respiratory protection
Coincident lung disease
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1- Coal Worker's Pneumoconiosis
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1- Caplan's Syndrome




K S5 SIS 4 585 57 50

NS SsisSsngy - R
S by M s 8
ke o Wb (u.ﬂ.ab-\ 0 5y
wo sl Jab Sl Olgeidas

o 3 OIS p ks 1P Y1
S Al 3 gy gy s g3 3,5
o it

s Sl ol dbss L ologo
s S gdowe ol se Olays @
CWP 4 81 .cils &K o
L PMF oo 3y ol (s
| s 07 5 giikass Dl
b S agrle o 5T
s, Sa b Sl 0diS o
45 4 ol 5558 g gy e

_

‘/y >
B gl 4 IS b

)\)josu:;.,lbijMﬁglﬁﬂﬁéiﬁJil{(_ILO))quLLJ\OﬁQu)'L,,LSx_,4_3,},

S

oilipiss ok (gl oy dS 0 s D9 5,0 G s Ko JIE IS SaisSp0 s -1=1F I3
' A pSTo o 5 S 30 g3 45 LS Spms 4y 3 h

SlalS T A SKaw SIS Sdrs L OF SIS s (PMF) okis pody s g ped <110 fSC3
ey Q/L«/vlf;? 5] .J/'/.J D ol gy ('.AJJ ‘51—6 ‘QL‘ ‘E‘?'LIJ_‘J.J—‘? s JJJ/.’ D24 Uy JJJAJJJ/_;..U
Al LS s o gl s i3 o 03,5 2 mlgs (S e 4y ilimd 4l (ols 034




VY

Cow S5 SIS s s SsR

e

L agrlp b dagye i aile oobly o o OLSNS SysS sy - BT
&3 Sy 4 M Oblen 03 ..sfbdao:\:u@&&g\ﬁﬁb\)o‘}!y\:&\))upﬁ
o gd ars 4y Ol dlor S la oS b Jo o b el e
.3 g wh 5 iy OMW\S p s U Gl Jads s Ol

sl g lS oo ATy cy il 4 Sio v OF (2o

1
AP G JJ@L(,»JM -r—?fulﬁj
CWP (gf 4ias) ol L] ok W’L{WJ)A’ Lpfj/d@gd_@/.ujgy ‘wlgzwy;;

Sy sSgys Sl sl dlmss - Ol

0 3 gdmen o)l 5E Oleys 4
CWP & 3| FORI L ENYE

OWa 5 a5 2ol 2573 ol Ol
wzlys ot By Bl Bl con ple Ay SpRA0R 3
S 201 sole OXLe el 4 hles cagerlpe O g9 3w
sl 4y >, See ISt oS 3 sl Ak S 69yt PME oo &y ol 500
\QMJ}A{\')&)L{;MJ\}\)bﬁob%\&&qb\j}@\.«?bb))
s DS Phadd Ko Q&5 Sbgs S b IS el ‘;P///w“;’
sl 0diS S

D yes Gy )
Sy 03l 53555 5
a‘)a.bﬁﬂ_’ 3,6 B Skl d‘ﬁﬂ u:“—")‘ L 4SS Alp °Jj})"i’)‘.,. s ‘))f:i

RS ge0 uf.g‘\}é\ Iy 00 gff Ol :Lf_\.é.ﬁm.a.)\..u S8 8S 305 e




zee ld (S)le p—*’T

&y S Il g o815 o s
2 Gl pize K5 D)
gl 0 Il B Al 3 g
5485 ol g e (olen S
L 5 el Ldis ol &) ey
5 Sl O ol S e
4 ey o i e 1l OLL
g ol Jas ool

e 4y 45 Sl JlZi g o815
)l (""”‘"K" Gk 5l ol See
A ol g Ol

85,2 Cosnlin- L}‘L’J“-P-“}‘
T gt Ol st 03 - Lt
S M OLE S 5 golass |25
il 4 ol agrlsn i ool
L ee (8l Ao Jelse o)l )
L2l oo i polatt 2
yo 5 56 0T deo s VY 550>
Jaurﬂh}s.w):\@ 594>

32U s Golen G mld

vy S slplay 4 I b

el DLegn 8 S WJ5 OLSIS 58S ey S 6, s cnre (_;j,:"f’“:;‘
k53,5 635 Olzee 0 518 D g 5 DT 05,5 (6 ol (0308 5 e 30 43565 3 4e
S S ks S Ol 81 Madl o lasslailinl pelulp cdias o (2815 1) Osles
0 o8 odsl s wal s il CWP i i 51 Olauidas j22y A36 14a ¥ mg/m?
dlLJ\wO)JUwLAJﬂ.w\éJkLgLAQIJA CWP_}l&UQ‘jUj\&xf}lg-)s
Jors s 315 6l o553 50 Olaidms 5 il Ko Do Oslee eal 5 oDl cnedlig
)'tLgJ,i_aiacmga}w:uuLSO}Jng)\S‘Lgl«bfﬁjscwpaﬁgk:»éa;)ﬂ
S5 5 S 0 ge 5pd Jime (ol V G/ 1 xS T L Lé s, cdile oS Oime
e O dglole £ b 53 1unl 48 ool &y ep s Ko JLe Olmiidian 53 dier s
Ol 55 i 15 OLES (6l 0y95 Slylan 558 a8, 3 S K I O LY a

Sl el S S Il Y B Y ol s g Ol o dases Sl gs S




i ]

J L{,,".._ﬁui._;Sb‘QTQWW}‘&W\@\ﬁd)W@uéjLHMT
aﬁ}_?-(,JL;;,&y,u;y.upf>w6usﬂqwdw,ﬂ,ﬁs\;&ﬁ
[_)LA_)J@ﬁg‘:ﬂ:ﬁw‘ﬁnisb‘}ud)m‘\&‘ﬁd)wWﬁQ)M
i'mg—‘ﬁ%ﬂjjéﬂ‘w‘uL;:JQMQ)MMT‘@?“%JEJN\%Q>M

r—-""
P ko (5 le SO

d)%ﬁww‘oﬁw.ﬁ&j}ﬁ@ujwt}.ﬂbﬁ)bﬂsw‘é
ST yane o LIS g edhe 09 b 0595 5 e 45l L g ¢ iy HpbZ5 ol )
)'U—’-e}-*-nis..;-*5d?““&k@’&)‘%wﬂﬁw“’”“uﬁc”w
-k"««ﬂ‘”ﬁ‘v‘cﬂ.&*"s@x«@c‘\eﬁibw45“)&15%0-“@‘0%
g})>v515_ﬁ55\)g5ﬁtﬁd)wﬂg@fﬁluuwﬁi
Joolse ol a2l SIS das 2 257 oo Gzl e 4y o8 ol JLiSs g5
L e el o e
Dlgon ¢ Comior 3 25 3 Joal 59 4 (S 532 A
S5 655 kIS b 2l 4 Comd Jols 3 i 21 (83 Sl Jalo 5 gl
C3pt o 3390 523l Ol S S JShe N gane s ol g Ol g 03 - K
‘J..';Su.agsji\)J)})lsyc._.aobf)ls)'\(_galm\ﬂj

‘;:"MK‘QJ@“JMKJ&.})‘@‘Q&“

g 33 amp paria paFlE (et
.,\_>-)"ui._:.guf_.'s‘j}QLQ\}'JJLMM\‘L’_%jT‘}ALJOL{}:»LS‘WJJJ\)&.:):b
a8 i ol By s LIl el S a5 agrlgn ) 536 0T daopa VY 250
‘;;_.:r_,dmms&;ugﬁ.wtu.u,:r.juc,-)\ouf);uw‘tt}swﬁ\aw,




el " sl sl loo 5 I b

JsSe 055 b ols 5 (Y
as . Sl Gaseial Jad
b et Jol gl 5
DS 5
oo hodkgl Sl ST s
3 sl et (b
o > Pl (S o
Nt P CRCI Iy

JJ}J@M‘U.MD
Sl L 34 e sl (] : .
A8y g o 2lml sba @by =T 5 T s sty 5y b 51 S(HMW) YU S 055 L LS 5 ()

: o= S Sl el ol TgG s sl Sl a8 5 ol IgE
“ . L:

By b egyoB g g Ol Do D il (o bz 5 5L L Lty ol s ol Lid ol g . 55

..u)ub&i;)ﬂ@wtﬁL,,J-fsw.x?s@us.u@&w:hw”v}wau)uﬁ(v—?

J@Jbéuw)ﬂu—kﬁﬁ“—k'f@fWﬁu&zwid@M'ww%‘:‘“
SortenrS 5 Gl oS |y i (=1 O (o ol (65 sam Sl

3 gl
Mo e Lo 05,01 g A5 i ool 65 ol kit b e 3 B el ( ity
bt Sl Sl Gy« S Gl 53 358 s slol IS Jaome s Sk b e 6l 5, 0L
Sl 65 (5 gy 39ty Jlm ol e sl slealy s by s Ll
9242 oS el ol S 5k 35 8 (6 len e s Al e sl 0L Jale

ht dopl SSlenl LuSly & Esl, HMW L;lgiLgL@JJJJTl{'"u_BLi;;J"uiUﬁLgLaM
02 G gl Sl (2815500 e ( e ERCST- DRCVY R Rt P TP
: s .JADJB'CJQ).U{I'MW CJL:SJ:LiualLQJ
) ( lrritant-induced Hypersensitivity induced
j Initiators
| Chemicals Proteins
% Chlorine Enzymes
|4 p . 5 N
E Ammonia Animal urine proteins
Sulphur dioxide Flour
Provokers Latex
o Complex biological molecules
L‘ il . Colophony
l Cotddry a Plicatic acid (Western Red Cedar)
| Sulphur dioxide Antibiotics
E Inhaled histamine/methacholine

aw«_g;jm".ﬁl},a_; owéjjﬂi.}!}ngu.aﬁr‘//——r—fdj.«b‘-

1- High Molecular Weighe
2- Inhalation Challenge tests-
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1 - Low Molecular Weight
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e Absence of preceding respiratory complaints is
documented.

e The onset of symptoms occurred after a single specific
exposure incident or accident.

e The exposure was to a gas, smoke, fume or vapour that was
presentin very high concentrations and had irritant
qualities.

e The onset of symptoms occurred within 24 hours after the
exposure and persisted for at least 3 months. '

e Symptoms were consistent with asthma - with cough,
wheezing and dyspnoea predominating.

® Pulmonary function tests may show airflow obstruction.

° Appropriate challenge testing demonstrated increasing
airway responsiveness.
e Other types of pulmonary diseases were excluded.

2- Reactive Airway Dysfunction Sysndromw
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1- Bronchoprovocative Test
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1 - Hyperinflation
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Grade Criteria
0 No particular respiratory symptoms on the first day
of the work week
Va Chest tightness and/or other breathing difficulties
on some first days of the work week
1 Chest tightness and/or other breathing difficulties
on all first days of the work week
2 Chest tightness and/or other breathing difficulties
on the first and subsequent days of the work
week
3 Grade 2 symptoms as well as symptoms of perma-

nent incapacity (from standard questions regard-
ing dyspnea)
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Clinical responses caused by cotton dust \
inhalation: the Manchester criteria -

Mill fever (i.e., organic dust toxic syndrome)
Chest tightness

“Monday” pattern with diminishing severity over workweek
(i.e., classic symptom of byssinosis)

Worsening and stable pattern over the week (uncommon;
probably a form of occupational asthma)

Chronic bronéhitis (chronic cough and phlegm after
years of exposure)

Pulmonary function effects

Gradual across-shift decline in ventilatory function (e.g.,
typical FEV1 decline associated with “Monday” symp-
toms).

Accelerated annual decline in ventilatory function (chronic

pulmonary impairment after years of exposure)

Immediate and severe decline in ventilatory function. (un-

common; probably a form of occupational asthma)
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1- Hypersensitivity Pneumonitis
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Antigen Exposure Syndrome
;) Sl Og.aw a J—w W Bacteria - )
b Thermophilic bacteria
. ; p Micropolyspora faeni **Moldy"’ hay Farmer’s lung
) }A,J L@,A Thermoactinomycetes vulgaris **Moldy"* sugarcane Bagassosis
S Sr o “;u)"f’ T. sacchari Mushroom compost Mushroom worker's lung

R0 WA T Y B

T. candidus

Nonthermophilic bacteria

Heated watcr reservoirs

Humidifier lung
Air conditioner lung

j Bacillus subtilis, B. cereus Water Humidifier lung
.. .oa Detergent Washing powder lung
)8+ u‘):.A .Ju\-hﬂ\.e ‘j)‘)“)iu Fungi
Aspergillus sp. Moldy hay Farmer's lung
Water Ventilation pneumonitis
) 4+ / C De+ C)‘J‘.ua 45 JJ.‘ [} !J Aspergillus clavatus Barley Malt worker's lung
2 Penicillium casei, P. roqueforii Cheese Cheese washer's lung
Alternaria sp. Wood pulp Wood pulp worker’s lung
- al e . - Cryptostroma corticale Wood bark Maple bark stripper’s lung
""\"” "‘)’9| )I f}f 239 ‘ Graphium, A basidi Wood dust Scquoiosis
Merulius lacrymans Rotten wood Dry rot lung
. " ., Penicillium frequentans Cork dust Suberosis
Og.o.a )‘ Jy G Lﬂ &3 Lh—-ﬂ )AJ Aureobasidium pullulans Water Humidifier lung
Cladosporium sp. Hot tub mists Hot tub HP
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Trichosporon cutaneum
Amocbae

Naegleria gruberi

Acanthamoeba polyphaga

Acanthamoeba castellani
Animal proteins

Avian proteins

Urine, serum, pelts

Wheat weevil (Sitophilus granarius)

Chemicals
Toluene diisocyanate (TDI)

Diphenylmethanc diisocyanate (MDI)

Hexamethylene diisocyanate (HDI)
Trimellitic anhydride

Copper sulfate

Sodium diazobenzene sulfate
Pyrethrum

Damp wood and mats

Contaminated water

Bird droppings, feathers
Rats, gerbils
Infested flour

Paints, resins, polyurethane foams
Paints, resins, polyurethane foams
Paints, resins, polyurcthane foams
Plastics, resins, paints

Bordeaux mixture
Chromatography reagent
Pesticide

Japanese summer-type HP
Humidifier lung

Bird breeder’s lung
Animal handler’s lung
Wheat weevil lung

Isocyanate HP
Isocyanate HP
Isocyanate HP

TMA HP

Vincyard sprayer's lung
Pauli's reagent alveolitis
Pyrethrum HP
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1- Inhalation Fever




Yo g_,.:_..-rL..’- J‘f.})" Cd g0 e

ol SRl g gy S s ii-P -1 o

Inhalation fevers Humidifier fever
Organic dust toxic syndrome
Silo filler’s /unloader’s syndrome
Pontiac fever (non-pneumonic
legionellosis)

Granulomatous disorders Sarcoidosis
Beryllium disease
Drug-induced pneumonitis
Granuloma-vasculitis syndromes
Lymphatoid granzlomatosis
Eosinophilic granuloma

Immunologic diseases Asthma
Collagen-vascular diseases

Allergic bronchopulmonary
aspergillosis
Eosinophilic pneumonias

Infections Viral and mycoplasma pneumonias
Psittacosis
Fungal infections
Mycobacterial infections

Idiopathic pulmonary fibrosis
Bronchiolitis obliterans from other
causes
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