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JIETESpiratory system structure
JISSRESE rrrp-’ ethods In Pulmonology
IMimagin ‘studles
J QQ‘—*[]FJ‘—‘_[}F“ py
SERROENLIE raphy (radiography)
SEFluerography.
S=Computed tomography
,,agi‘ lagnetic resonance imaging
=] 'S'lntlgraphlc imaging
‘Bronchography
- o Pulmonary angiography
¢ Ultrasound examination



ZAECHnIqUE for obtaining' biological specimens
gRlnstrumental methods

JIDICGENLES/S

BIOlICHOSCOPY

JIDIGCOSCOPY.

4 Methods for functional studies

= Spirometry.

== “Spirography

~ Peak expiratory flow rate (PEFR)

~ ~ ~ Pneumotachometry,

- pneumotachygraphy

Measurement of blood gases
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II. Research methods.in: —
: Pull’ﬂ‘onology

—

SYiaEnostic procedures for assessing the
,u;pr with suspected or known

re.:)c atory system disease include imagine
B SiUdies; technique for obtaining biological
’e’umens and method used to

= .characterlze the functional changes
developing as a result of disease.
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IT1.1. Imag,ir!é studies

IfMagine studies used to examine the patients with
ISOFAErS of the respiratory system include:
P RROENIEN0SCOPY
) F{JJ genography: (radiography)
J Drography
gcamputed tomography
?5; '~Magnetlc resonance imaging
~ e Scintigraphic imaging
~ o Bronchography

® Pulmonary angiography

e Ultrasound examination




' oentg_gposcepy} -

SNSRUIIE moest common method for assessmg
Elative lungs translucency, and for the
_JL]r nostic evaluation of disease involving
i ——pulmonary parenchyma (consolidation
~—: r—e ~1he pulmonary tissue, pneumoscler05|s
= tumor), the pleura (pleural fluid or air,

- pleural adhesions), and, to a lesser extent,

the airways. Presence of the cavity in the

lungs can also be determined during

roentgenoscopy.

g




S Roentc enography (radlogra]ahy;,.,
| — X‘rays)

—

SROULINE cnest radiography generally
IIGIUCES both posteroanterior and lateral
\/er , and used for filmrecording -

— ra 1ograph The detail that can be seen on
= adlograph allows better recognition of
parenchymal and airway diseases
(Indistinct focal consolidations,

bronchovascular pattern, etc.).
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ScNaliant o} “radiography, is a convenient
Method! for screening the population. The
[iiage in fluorography is made on a role
th: f a small size.
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Gomputed tomography ++

- —

PNEIGHOSS=SECLioNal sScanning of the chest. This technique is
[erersensitive than plain radiography in detecting
resp]raj oy abnormalities. Computed tomography makes
POSSIDIETO distinguish more accurate tumors, small
fdurations, cavities and caverns in the Iungs This
= 0 iethod is far better than radiographic studies at

— "naracterlzmg tissue density, distinguishing subtle
'5? — differences in density between adjacent structures, and
- providing accurate size assessment of lesions. The use of
computed tomographic scanning of the chest is very
useful as a means of gathering quantitative information
about specific radiographic findings.
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Maghnetic resonafceb-, —

~ imaging

e

SEBreVides a less detailed view of the pulmonary.
',):‘Jrelné lyma as well'as poor spatial resolution.
rJov\M S, magnetic resonance imaging offers
eral advantages over computed tomography
— ff»ertaln clinical settings: for imaging
gf‘ -éBnormalltles near the lung apex, the spine, and
- the thoracoabdominal junction. Vascular
structures can be distinguished from
nonvascular without the need of contrast.
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agnetic resonanc

Figure 2 - In a, coronal T2-weighted magnetic resonance image showing a tumor with low signal intensity
in the right lung and atclectasis with high signal intensity in the right lower lobe of the lung. Note the clear
differentiation between the tumor and the atclectasis (arrows). In b, axial T2-weighted magnetic resonance
image showing pleural thickening (arrows). In ¢, axial diffusion-weighted magnetic resonance image showing
the tumor {arrows) and pleural thickening.
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agnetic resonancer .

Imaging

Figure 3 - In a, axial CT scan showing an 8-mm lymph node in the subcarinal chain (arrow). In b, axial
T2-weighted magnetic resonance image with fat saturation, showing high signal intensity in the lymph node,

suggesting metastatic discase. In ¢, axial diffusion-weighted magnetic resonance image showing the lymph
nodec. Metastasis of small cell lung cancer was confirmed through biopsy.
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Sci tigrapzhié imagif?gjb p—

AGIIRISterea radloact|ve ISOLOPES aIIow the Iungs to be
I£rle) ged I'Withiaigamma camera. The most common use of
Stichimethod is ventilation-perfusion lung scanning
PEROrMEd for detection of pulmonary embolism.
Radioactive isotopes can be injected intravenously;
=" ¢ OUmMIn macroaggregates labeled with technetium 99m
s:used for this purposes, or inhaled - radiolabeled xenon
f'; -gas When injected intravenously, the distribution of the
- trapped radioisotope follows the distribution of blood
flow. When inhaled, radioisotopes can be used to
demonstrate the distribution of ventilation.



Scintigraphic imaging




Brong_;_gg ra-phyf" —

J JJ aiintedral part of the |agn05|s evaluatlon of
Pronchi diseases. The standard technigue
[edlires the injection of contrast medium,
Ustially iedolipol, into the bronchi lumen. This
gy e done through a catheter passed via the
= noseor mouth through the anaesthetized larynx.
_ Ifhen radiographs are taken, that give a distinct
— "patterns of the bronchial tree. This procedure is
~ of particular importance to the evaluation of
- bronchiectasis, abscesses, caverns in the lungs,
and compressmn of the bronchi by tumor.
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M monaw}__gngiegraﬁ"

IhENEchnigue of the pulmonary angiography requires
WENRJECtion of radiopaque contrast medium into the
gulmg ary artery through a previously threaded
GaUELEr, Radlogra ohs are taken and the pulmonary
JFFJ ial system can be visualized. Pulmonary
= ar igiography in pulmonary embolism demonstrates the
—— nsequences of an intravascular clot (a defect in the
’;"’* -Iumen of a vessel, or abrupt termination of the vessels).
~ Suspected pulmonary arteriovenous malformation can be

also visualized by this method.
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Imonary angiogra



http://www.vestar.ru/imgs/10166/lebedev_032.jpg
http://www.vestar.ru/imgs/10166/lebedev_032.jpg
http://www.medicreferat.com.ru/images/referats/1042/image007.jpg
http://www.medicreferat.com.ru/images/referats/1042/image007.jpg

asound examination

e
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—

SUlrasound examination generally is not useful
for ev* Itation of parenchyma of the lungs due
'ro PV ical properties of the ultrasound waves:
(ltrasound energy is rapidly dissipated in air-
— ﬂtammg pulmonary tissue. However, it is
-_‘f'f‘ﬁelpful In the detection and localization of

- pleural fluid and therefore is often used as a
guide to placement of a needle for sampling of
the liquid in thoracentesis.
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Ultrasound examination
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I1:2. Techniques for obtaining,.
- biologic'specimens

JlEchnigues for obtaining biologic
Specimens, some of which involve direct
yistialization of the part of the respiratory
& 5ystem), include

o -
C—

o
=

%

)

“Collection of the sputum

'q‘l

:

l

- Thoracentesis
¢ Bronchoscopy

!



Glo 'IEctlon,gf thesputf ——

SASPULUmM IS pathologlcal secretion

| Ape torated from the respiratory tract.
SPULLM should be collected after thorough
S puth and throat rinsing in the morning
= hours before breakfast. To collect sputum
= *for more than 12 hours is not expedience

- because long-standing storage leads to
rapid flora multiplying and autolysis of the
formed elements.



—
Sputum Analysi

SElinical spL um analysis includes:
rrur‘f@fc
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lacroscopic s«t-l!ldva
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WINMIacroScopIc study amount, chiaracter, color, consisternce,
gndadmixturein the sputum are assessed

SEArountof the sputum

PRNYEIlAamount and amount of separate portions of the sputum depends on
bhElcharacter off the diseases from one side, and from the patient ability to
EXPECLOrate fiom other one.

) e ?a'mount of: sputum observes in the patients with inflammation of the
SrEspiratory. tract: in laryngitis, tracheitis, at initial stage of acute bronchitis,
& bronchiallasthma out of attack, and in pneumonia.

w gr—
| ——
—_—
o—

=% “Jmpleamount of sputum (from 0.5 to 2 liters) secrete from the cavity in

——

=~ thelungs, in bronchus (bronchiectasis, pulmonary abscess), or in
~  pulmonary edema due to significant transudate in bronchi.

®  Significant amount of purulent sputum may forms layers on standing. Two-
- layers gpus and plasma) sputum is typical to pulmonary abscess, three-
layers (pus, plasma, and upward mucus) - to bronchiectasis, pulmonary
tuberculosis (in cavern presence).
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Gharacter.of the Ssputum ™"

SiiEleGHEIT0f the sputum'is determined’ by its'composition: mucus, pus, blood, and
SENOUSHUIG.

JYUGEUS SPUIUT CONSIStS of mucus - product of mucous glands. Such sputum is
PIOGUGEUNR acute bronchitis, at the peak of bronchial asthma attack.

aeoprdlent sputum is mixture of mucus and pus, moreover mucus is predominant
Pelitrand pus in a form of traces or small bundles is observed. Mucopurulent sputum
Gantbe obtained in chronic bronchitis, trachitis, bronchopneumonia, and tuberculosis.

S PUromucous sputum contains pus and mucus; pus is predominant part of the sample.
EESUchTsputum arises in chronic bronchitis, bronchiectasis, pulmonary abscess, etc.

fr’ SPlrilent sputum without mucus admixture appears in opened. to the bronchus

== Spujmonary abscess, in rupture of the pleural empyema to the bronchus lumen.
= & Mucous-bloody sputum consists mainly of mucus with streaks of blood, and can be
; = produced in inflammation of upper respiratory ducts, pneumonia, lung infarction,

= congestion in the pulmonary circulation, and bronchogenic tumor.

-  Mucopurulent bloody sputum contains uniform mixed mucus, blood and pus. Such
sputum arises in tuberculosis, bronchiectasis, actinomycosis of the lungs, and
bronchogenic tumor. Bloody sputum observes in pulmonary hemorrhage:
tuberculosis, wounds of the lungs, actinomycosis, and bronchogenic tumor).

o ISerous sputum is plasma of the blood that passes to the bronchi in edema of the
ungs.

® Serous blood stained foamy sputum is characteristic of pulmonary edema, when not
only plasma, but also erythrocytes penetrate from pulmonary alveoli to the bronchi.

4
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'olarvag_gé sputum

T
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SOIBIFOIFLNE SpUtUMIdepends on Its character, and also by inspirited particles.
BHEGBIMINENCE of one of substrates gives sputum corresponding hue.

eoUsspUtum s usually: coloriess, transparent, and glass-like.

YueopUriIentsputum Iis glass-ike with yellow tint as its main component is mucus,
ORRHEvackgreund of which pus traces is observed.

RaronIUcoUs sputum is yellow-greenish due to predominance of pus.
ERNEOrenEsputum is greenish-yellow due to the pus.

SRY/licolis-bloody sputum is glass-/ike (due to predominance of mucus) with pink or
= ISty -tint (due to the presence of changed or unchanged blood pigment - hematin).
=== RUsty sputumis characteristic of lobar pneumonia, when blood is not expectorate
— — Immediately from the respiratory tract and stays there for sometimes. The

= —

= hemoglobin converts into hemosiderin to give a rusty hue to the sputum.

~ & Mucopurulent bloody sputum is glass-fike %predominance of mucus), with yellow
== tr_aces(p)us), with red color streaks (fresh blood) or rusty hue (changed blood
pigment).
® Bloody sputum is of red color. Peculiarity of the pulmonary hemorrhage is the
presence foamy secretions due to the air bubbles.
Serous sputum is transparent-yellow (color of penetrated blood plasma), and foamy.

Slautum_ containing foreign admixtures has color of these admixtures: white in millers,
black - in miners, blue in inspiration of ultramarine paint, etc.

o
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Gk '.s'tenqg___gf the»spﬂ?ﬁm‘“‘
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» Cojjl JJ IENCY tightly: connected with sputum character and
Iic\/AIIE tenacmus thick, and liquid.

JE r’f)JF'fF" the sputum depends on the presence of
UCUIS and' amount of it. For example, in bronchial
JSI‘ d, dcute and chronic bronchitis,

_ nchopneumonla consistency of the sputum is
:—,:::“ ENACIOUS

— ~ Thickness of the sputum is caused by the presence of
~ the large amount of the formed elements - leucocytes,
= various epithelium cells (bronchiectasis, chronic

bronchitis, pulmonary abscess, and tubercuI05|s)

® [iguid sputum can be in large it amount, when the
Rlasma IS significant composing component (pulmonary
emorrhage, pulmonary edema).
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-C dor olj,l;lze sputurm.

putum S usuaIIy odorless. Unpleasant
Jl san appears in protracted conservation of
utum Foul odor of freshly expectorated
Jm can be caused by it retaining in bronchi
caV|t|es in'the lungs due to putrefactive

Q- o
—-' _ \

e

e

’t’*:, *'sputum can be had in chronlc bronchltls with
‘bad bronchi drainage, strong smell -
bronchiectasis, pulmonary abscess, sometimes
in tuberculosis, in malignant tumor with
necrosis, fetid (putrid) odor is characteristic of
tissue decomposition - gangrene.
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IhENGllowing elements can be seen in the sputum by an unaided eye:
BlSChmann spirals - has diagnostic significance in bronchial asthma;
orieoLs=has significance in fibrinous bronchitis, and rarely in lobar
pREUmonia;

SN IETiL Ol Tice-/Ike bodles (Koch's lens) - observe in sputum in cavernous
LIErCUlosIs;

eSS eardient plugs (Dittrich’s plugs) - occurring in bronchiectasis, gangrene,
== chronic abscess, and fetid bronchitis.

e

= S=Dphtherias films;

——

=-5tiWeCf5(/c pieces of the lungs - observes in pulmonary gangrene and abscess;

1t

:?_ " Pleces of the pulmonary tumor,
e Actinomycete;

Lime grains - in decomposition of old tubercular foci;

Echinococcus bubbles - observe in sputum in rupture of echinococcus cyst
:c? _tge lung and expectoration of plentiful amount of colorless transparent
uid;

e [Foreign bodies.



MErpscopic study, ..
— Cellular‘elements

EINST 1 ToUS epltriel/urm)= 1S epitheliim-of the oral cavity mucous membrane ,
NasephianynX; larynx, andivocal chords. Single cells of squamous epithelium are
gIWaySIopSEVed in sputum, and have no diagnostic significance.
oIdmnErRclated epithelium - is epithelium of bronchi and trachea mucous
Membrane: Itis contained in small quantity in any sputum, but its large amount is
eURANRTacLe bronchitis, in bronchial asthma attack, and in acute infections of upper
[ESPINatory/ tract.
SR IVeo]ar macropnages. Insignificant quantities of alveolar macrophages are present in
SNanyssputum, large amount —-in various inflammatory processes of bronchi and
s pulmonary. tissue: pneumonia, bronchitis, and professional diseases of the lungs.
== Siderophages arise in the sputum of the patients with congestion in the pulmonary
—— circulation, especially in-mitral stenosis; in lung infarction, acute lobar pneumonia.

- e /eycocytesobserve in an% sputum; in mucous - single, and in purulent - all
-~ ~micrescope vision area. Thelr large amount is characteristic of inflammatory and
especially purulent process. Sometimes among leucocytes eosinophils can be
identified. £osinophils are the large leucocytes with uniform large lustrous grains.
Eosinophils presence in the sputum suggest bronchial asthma or chronic bronchitis
with asthma component.

s Erythrocytes Single erythrocytes can be visible at any sputum; in large quantity
observed in bloody sputum: pulmonary hemorrhage, lung infarction, congestion in
the pulmonary circulation, etc.

o Ma(/j/'gnant tumor cells. Sputum with such cells is underwent then special cytological
study. Tumor cells are found in the sputum especially when tumor degrades or
agrowth endobronchially.




Icroscopic stud o

: Flbraﬂ§—elements

WIS CTIana spirals - are found in the sputum of
H,uéni S \with respiratory pathology accompanied
IYAbIONChospasm: bronchial asthma, bronchitis
Wikl asthmatic component, bronchial tumor.

o El) SHiC fibers presence in the sputum indicates
= degradation of the pulmonary tissue: in
,.._,:f_.:‘Eubercquss pulmonary abscess, and tumor.

S Fbrin fibers - are found in fibrinous bronchitis,
tuberculosis, actinomycosis, and lobar
pneumonia.



Z'lfascapic study. ..
Crystaﬁ'elemen is

@B/aIGOL-I'Eyaer crystals. PrEsence of Charcot Leyden
siyStalsiin the sputum is characteristic of the bronchial
g5Uiia EVEn Not In attack, and between attacks period.
LESS fre aguently they can be observed in the sputum of
patients with: eosinophilic bronchitis, lobar pneumonia,
el "bI‘OnChItIS

=== S Lematoldin crystals. These crystals are the product of
- : emoglobln degradation, and are formed in hemorrhage,
and necrosis tissue.

' (Cholesterol crystals - observed in the sputum of the
patients with tuberculosis, tumor, pulmonary abscess,
etc.

e [atty acid crysta/s are frequently found in purulent
sputum (Dittrich’s plugs), produced in sputum
congestion in the cavity (abscess, bronchiectasis).

g

,-:»



terlq,sgoplc-st-udf*‘"
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SN IIIEIGUIOS/S mycoacter/a presence N the
S|ULLIN Indicates tuberculosis.

SIEUMOcocCUs, streptococcus, staphylococcus,
Pfieiffer’s bacillus-all these microorganisms occur
Jf Small amount in the sputum of the respiratory
== ducts of healthy persons and only become

=— :Taathogenlc under the certain unfavorable

- condition to cause pneumonia, lung abscess,
bronchitis.

“® Microbes, their virulence and drug-resistance
can be |dent|fy|ng by bacterioscopic study

-



1. 3 ThoracentesM«——
 (pleurocentesis)

PINSIPEROMEd to Sampling off pleural fluid for diagnostic
r),Jr,)gs*- In the case of a large effusion to remove fluid
fiem the: pleural cavity; and, whenever necessary, to
duinISter drugs.

/& t-mf n/que ihe patient should sit facing the chair back

SWILh arms crossed on the chest. The puncture is done in

e @‘sterlor axillary line at the preliminary determined by

- ,:‘percussmn point of maximum dullness - usually 7th or

~ 8th interspaces at the upper edge of the underlying rib

-~ (at the lower edge intercostals vessels are located).

- Previous the place of the puncture is treated with alcohol
jodine and then anesthetized. Sampling is obtained by
10 ml syringe with a thick and Ion? needle. For
diagnostic purposes 50-150 ml of fluid is taken, and then
puncture site after needle removing is treated with a

® 5 9 iodine solution.




» | Nleedlela inserted into
- pleural space
to withdraw fluid




Figure 1. Diagnostic thoracocentesis producing purulent



udy‘of the Pleural Fluid -
dcroscopic study".h p—

——

PIEREStHC Sampling allows the collection of liguid for macroscopic,

shemical, microscopic, and bacteriologic studies.

S acroscopic study

ERNINTIECIOSEOPIC study character, color, consistency, and relative density of

bepIelral filiid are assessed.

SeNGliaracter. The pleural fluid is divided into two large groups transudates

gndiexudates.

=== Jransudates - are non-inflammatory fluid that occurs in disorders of lymph
=l dbleod circulation in the lungs (for example in heart failure).

—— s Exudates - are of inflammatory character, and occur in inflammatory
- afffection of the pleura. Exudates can be:

=~ - Serousand serofibrinous in exudative pleurisy, rheumatic pleurisy;
- Seropurulent and purulentin bacterial pleurisy;

- Hemorrhagic more frequent in traumatic pleura affection, less frequently
in infarction of the lungs, and tuberculosis;

- Chylous in congestion of lymph or destruction of the thoracic duct by a
tumor or an injury;

- Chylous /ike in chronic inflammation of serous membrane as a result of
cellular degradation with fatty degeneration;

= DrifFrofarftio in wolinde acecnciatad with niitrafactivie flara




St d of the Pleural Fit
- Macroscopic study

SNy anIsparency of pleural fituid "depends on IS character.
liienstidates andi serous exudates are transparent and slightly
OpalEscent: Another exudates in most cases are turbid that can be
GalISEd by abundance of leucocytes (seropurulent, purulent),
Siyshrecytes (hemorrhagic), fat drops (chylous), and cellular detritus
Ehylous-like)

PECoJ/or of the pleural fluid is also depends on its character.

= Iransudates have pale yellow color, serous exudates - from pale to

o
" — -
- e
—_—

=== golden yellow, in jaundice - deep yellow. Purulent and putrefactive
= éffusions are of grayish-white or greenish-yellow color; in blood

g

- admixture they can be reddish or more frequent - Erayish-brown.
-~ The color of hemorrhagic exudates varies from pink to dark red or
even brown depending on amount of blood in the fluid, and also on
the time of its retention in pleural cavity. Chylous exudates
resemble thin milk.




budy 6f the Pleural Fluid: .
. Macroscopic study

LoNIsIstency of pleural fiuid'in transudates and
4,<,Jd:] 2S IS usuaIIK liguid. Only purulent exudates are
BHIGK: J_; crieam-like. In old encapsulated empyema the
,)J,JI) Gantbe of puree consistency with grains and fibrin
flokes.

= O« dor. The pleural fluid as a rule odorless. Only
‘putrefactive exudates have unpleasant, offensive smell
._,,,,, *‘due to decomposition of protein by anaerobic enzymes.
o Relative density of the pleural fluid is determined by
= urometer. Relative density of transudates is less than of
exudates. Relative density of transudates varies from
1005 to 1015 g/cm?2; relative density of exudates is

usually higher than 1015 g/cm2 (1018-1022).
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Study of the Pleural Fluid -
- Chelﬂical study y

—

zrorer|evel in tne pleural fitid s assessed by refractometer. The
reIJrJve density and! protein contents are the main criteria that allow
BHERENilSIon to be classified as either exudative or transudative.
FOLEInFcontent in transudates is 5-25 g/1 (0.5-2.5 %), in exudates -
more than 30 g/1 (3-8 %). Qualitative proteln content is also of
ghedt 6 ilagnostic significance for differentiation between transudates
didrexudates.

= Frelatlon of protein fractions of exudates is about the same as of
= = Blood serum; albumin-globulin ratio is 0.5:2; the fibrinogen contents

.’_:,:.., 5.lower than that of blood (0.05-0.1 %) but its quantity is sufficient

- to clot spontaneously.

- ® In transudates albumin-globulin ratio is 2.5:4; albumin prevail while
flbrmlog)en IS absent or almost absent (therefore transudates does
not clot
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JTi erentiation between
exudate aﬂ’fd transuda te

SPliameter  exudate transudate
jotaliprotein <30 > I0g/2
Da Jf:}d- -rum
,)rc m ratlo <0,5 >0,5
~I'DH <200 >200 mcmol/L

_-__;: 'P]eural/serum
- LDH ratio <0,6 >0,6
Cholesterol <45 >45 mqg/dl



Stuc y of the Pleural F!H:I'd
3 Chelﬂ‘ical study y

g

Rivalta's reaction was proposed for differentiation between
tiansuedates and exudates. In a cylinder filled with 100-150 ml of
distligtediwater and 2-3 drops of acetic acid, 1-2 drops of the
PUNCLALE are added. Exudates drop cause turbldlty in a form of
WHITEE!CIC ud (or like cigarette smoke), which sinks to the bottom of a
cyllglelsls (positive reaction). Transu ates drops or do not leave a
GlOUdY trace, or It can be insignificant and quickly disappears

== (negative reactlon)

== xZ-ucaerlm test. To 2 ml of 3 % hgdrogen perOX|de solution placed
= onia watch glass (against a black background) one drop of punctate
~ Istadded. Exudates drop leaves opalescence turbidity (positive
reaction); transudates drop cause no turbidity (negative reaction).

In both reactions the cause of turbidity is the presence of seromucin
- mucopolysaccharide complex in exudates. In transudates

seromucin is absent.




St d of the Pleural E id
~ Microscopic study

MIEieseepy- allows study cellular composition of the pleural precipitate obtained by
GENUtgING. A native preparation before staining is recommended to study.
SERNative preparation

SIS LUIGYReIriE native preparation allows assessing quantity of cellular elements,
giglitatiVercontent of precipitate, presence of suspected atypical cells, etc. In native
prEpanauien the following elements can be revealed.

SRNErythrocytes in small quantity can be present in any pleural fluid because of
PURACLURING Of the tissues. In transudates and serous exudates insignificant amount of
enythrocytes is detected; in hemorrhagic exudates in paticiilN with tumor, infarction
piEtherltng, injuries, hemorrhagic diathesis liny usually covcred all vision area.

= % “Jeucocytes in a small quantity gt_o 15 in vision field) are revealed in ti iinsiulutcs
= and in a large amount - in fluid of inflammatory genesis éespecally in purulent
= = exudates). Qualitative content of leucocytes are assessed.

- = Mesothelium cells recognized by their large size (to 50 mcm). In canceromatosis,
and semetimes in tuberculosis.

e Tumor cells In exudafes sometimes contain cells suspected for tumor. In absence
of distinct cellular borders, polymorphism of their size etc. The nature of tumor cells
is difficult to assess in native preparation.
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Stained.preparatorn =

ByLeIegIcal picture of the pleural IS differént and deﬁend on character, etiology.
anefdUration of liguid presence. In stained preparation t
glepaiifierentiated. .
Welbrophils arerpresent N extdates o any etology. In'serous exudates o
WIBErRGUIar or rheumatic etiology they are found in significant amount at initial stage
piREXUdatesidevelopment (approximately during first 10 days), and then their amount
griaduallysdecreases - replaced by lymphocytes. Long-standing neutrophilia indicates
GlieVENCOUNSE Of diSease; appearance of predominant amount of neutrophils is a sign
BIRLENSILION Off Serous exudates to purulent. In purulent exudates neutrophils are
prevalentcells.
SRy mphocytesare obligatory elements of any exudates. They are predominant in
Gytelogical picture of serous exudates at a peak of clinical manifestation (80-90 % of
==l eucocyics).

= s FEosinophils are contained sometimes in serous and hemorrhagic exudates of
———— Various etiology: in rheumatic, tubercular, tumor exudates, composing 20-80 % of all
= cellular elements.

- & Macrophages resemble morphologically monocytes, but differ from they by the
~  presence in the cytoplasm of phagocytosis products.

- &  Mesothelial cells are always present in transudates, at initial stage and at the
period of reparation of exudates, in significant amount in canceroma- tosis of serous
membrane. In long-standing and sometimes in acute pleural affections and also in
transudates coarse vacuolized mesothelial cells acquire many properties of blastoma
cells that can be lead to mistakes.

e Malignant cells. 1t is very difficult to differentiate between tumor and mesothelial
cells. Luminescent microscopy helps in this situation: when stained with rhodamine,
acridine orange or some other fluorochromes, tumor cells luminescence differently
than normal cells.

e following cellular elements
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JerisaEes as a fiulerare sterlein microbiological studies, but they
senbeintected during repeated thoracentesis.

Unaresinay be sterile, for example in rtheumatic pneumonia,
simoereiithe lung, and Iymphosarcoma Bacterioscopy of serous
_.ALJCIJT'-:& In tuberculosis rare gives positive results. More effective
mrf,nc difor tuberculosis myco %acterla detection is inoculation to
guinea pigs: In pleurisy caused by pyogenic flora the bacteria can
— -Etected in Gram-stained smears. Pneumococcus, streptococcus,
=35 staphylococcus, enterococcus, Klebsiella organisms, Pfeiffer’s
.—x'r - bacillus, colibacillus can be found in bacterioscopic study. Microbes
-~ are tested for antibiotics sensitivity in order to prescribe a correct
“treatment.

- ® (Characteristics of the pleural fluid obtained in thoracentesis
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Endoscopic studies
- Bronchoscopy

ERHOScopic studies include bronchescopy and' thoracoscopye.

Bronchoscopy Is used to direct visualization of the tracheobronchial tree.
BIONChoscopy. is now performed almost exclusively with flexible fiberoptic
WIONCHOSCOPE. The upper airways mucosa is preliminary anaesthetized by
IFSRYGrdicaine solution. The bronchoscope is passed through the nose,
WELWEER the vocal cords, and into the trachea. The ability to flex the scope
Makes It possible to visualize virtually all airways to the level of subseg-
Snental brenchi. Samples from airway lesions can be taken by biopsy. Using
=== dismall"brush or biopsy forceps at the end of a long cable inserted through
== =3 channel of the bronchoscope, allows recovery of cellular material or tissue
~  {or analysis by standard cytological and histopathological methods.
-~ Photography can also be made whenever necessary. The bronchoscopist is
- -able to identify endobronchial pathology including erosions and ulcers of the
brenchial mucosa, tumors, granulomas, bronchitis, foreign bodies, and sites
of bleeding. The bronchoscope may provide the opportunig for treatment
as well as diagnosis. For example, an aspirated foreign bo 3/ may be
retrieved with an instrument passed through the scope, and bleeding may
be controlled with a ballon catheter similarly introduced. Bronchoscopy is
used for extracting polyps, treating bronchiectasis, and centrally located
abscesses of the lungs.



Bronchoscopy.
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Endoscopic studies .

: thafarascop y

e

PO racoscopy. Recent advances N V|deo

e rmo have allowed the development of
BKACOSCOPY. for examination of the visceral and
palfit tal pleura, and for severance of pleural

&= cdhesion bands that may interfere with placing
— artificial pneumothorax. This procedure, done

- -

— '-under general anesthesia, involves the passage
~ of a rigid scope with a dlstal lens through a
- trocar inserted into the pleural space through
separate small intercostals incisions.
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SAVEROUS INdICES are used to assess lung
vr*ruLIr . Their size and relationship to each
OIERG Ve clues to underlying functional

diSo! der. How normal a volume is will depend on
= What we predict it should be for that person’s

Y
| —
—
oc—
—

g:*f’ﬁelght weight, sex, and age.

® The total lung capacity is broken down into its
various volumes.

——



T&sts of ventilatory-function”

IhE respiratory volume (RV) or tidal volume is the total air volume of cach
pormaliresting breath (inspiration and expiration).

RVAvaries from 300 to 900 ml; 500 ml on the average. It consists of two
pantsi

Alveolar volume: the volume of gas, which reaches the alveoli - the volume of
alveolarventilation;

Dead space volume (about 150 ml): the volume of gas, which passes the lips
S and s present in the larynx, trachea, and bronchi, but does not take part in gas
= exchange. However, the air of the dead space is mixed with I lie inspired air to

—— ~ Warm'and moisten it, which makes it physiologically important.

i

@5  The expiratory reserve volume (ERV) is the volume of air that can be

= expired after normal expiration - 1500-2000 ml.
- e The inspiratory reserve volume (IRV) is the volume of air that can be
— inspired after normal inspiration - 1500-2000 ml.
= The vital capacity (VC) is the largest volume that can be expired after full
inspiration - 3700 ml on average.
o The residual air volume (RAV) is the volume of air that remains in the lungs
after maximum expiration - 1000-1500 ml.
o The total lung capacity (TLC) can be derived by adding RV, ERV, IRV, and

RAV. It is about 5000-6000 ml.






Sp u‘gg'ré phyJ‘ -

dJru of respiratory volumes allow assessing ability.
& ek plratory fallure compensation at the expense of
fas rvé Inspiratory and expiratory volumes. All these
voiurr es) apart from RV, can be measured by

JgJ neter.

ﬁgraphy gives more reliable information on

‘ 'sojratory volumes. It can be used to measure
additional ventilation characteristics such as minute
“volume, maximum lung ventilation, respiratory reserve,
- and volume of lung ventilation.
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PSRNWENmInute volume (MV) Is the volume of as, WhICh passes the
[PSARIGNE minute. It can be calculated by mu tlplylng RV by the
réy;wrgﬁ rate (frequency, f): MV = f x RV. It is about 5000 ml on
e AVETAgE:

e iz aximum. lung ventilation (MLV) is the amount of air that
Call De anded by the lungs by maximum efforts of the respiratory
System. MLV is determined during deepest breathing at the rate of
—— _}9 Der ‘minute by spirometer; normally - 80-200 1/ml.

: »-:The respiratory reserve (RR) may be calculated by the formula:

tt"

= & RR =MLV - MV. Normally RR exceeds the MV by at least 15-20
. times; RR is 85 % of MLV ?n respiratory failure 60% and lower).
This value reflects ability of healthy person in considerable load, or
of patients with pathology of the respiratory system to compensate

significant insufficiency by increasing of minute respiratory volume.
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disturbances in gas exchange. —For further discussion of disorders
relating to CNS control of ventilation, see Chap. 246.

DISTURBANCES IN VENTILATORY FUNCTION

Ventilation is the process whereby the lungs replenish the gas in the
alveoli. Measurements of ventilatory function in common diagnostic
use consist of quantification of the gas volume contained in the lungs
under certain circumstances and the rate at which gas can be expelled
from the lungs. The two measurements of lung volume commonly used
for respiratory diagnosis are (1) total lung capacity (TLC), the volume

T HTOOTE O 7 U1 TIC -G [TOTCCU CA POy oW (T et Weetr =
and 75% of the VC, or FEF;5_;55. also called the maximal midexpir-
atory flow rate (MMFR)] (Fig. 234-2).

PHYSIOLOGIC FEATURES

The lungs are elastic structures, containing collagen and elastic fibers
that resist expansion. For normal lungs to contain air, they must be
distended either by a positive internal pressure—i.e., by a pressure in

of gas contained in the lungs after a maximal inspiration; and (2)
residual volume (RV). the volume of gas remaining in the lungs at the
end of a maximal expiration. The volume of gas that is exhaled from 75% VC
Obstructive
y g B
=
S Slope = MMFR
~ IC IC 25% VC
—. b L3 vC
e - A Normal
= vVt 4 1
o gt = ey Ve Vi Restrictive (parenchymal)
~ ERV T ERV
- FRC — _f _____ S L
RV || RV l R*V Time

FIGURE 234-1 Lung volumes, shown by block diagrams (left) and by 2 spirographic
tracing (right). TLC, total lung capacity; VC, vital capacity; RV, residual volume; IC,
inspiratory capacity; ERY, expiratory reserve volume; FRC, functional residual capacity;
V;, tidal volume. (From Weinberger, with permission.)

FIGURE 234-2 Spirographic tracings of forced expiration, comparing a normal tracing
{4) and tracings in obstructive (B) and parenchymal restrictive (C) disease. Calculations
of FVC, FEV,, and FEF,._,., are shown only for the normal tracing. Since there is no
measure of absolute starting volume with spirometry, the curves are artificially posi-
ticned to show the relative starting lung volumes in the different conditions.
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Spirographys=

e

SIERSTUAY Off MECNANICS 0 t1e resplratory act
,JJL)W~ 10 evaluate changes in the inspiration and
,,<,)Jr:1 correlation, breath efforts at various
IESPIT atory phases, etc.

o il e forced. expiratory vital capacity (FEVC)
etermmed accordlnfc_; to Votchal-Tiffeneau
félUrlng maximum fast, forced expiration. FEVC is

-3-11 % (100-300 mI) lower than VC in healthy
~ persons.

“e The forced Inspiratory vital capacity is
assesses during maximum fast forced
Inspiration.




ypes:of ventilation deficiency
according to spirw,i&»’
~ examinations
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/entilation deficiency  Spirographic indicators

e~
. -

tive VC> FEV1> FEV1 / VC
= VC = FEV1> FEV1 / VC
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Restrictive VC<FEV1 <FEV1 / VC
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~Mixed VC = FEV1 <FEV1 / VC
VC> FEV1 <FEV1 / VC



!_Tesl Predicted ~ Before After Tmprovemen-l-
| bronchodilator Bronchodilator

FVC 3,75 1.73 1.92

VC% 16% 5%

LV 307 (.63 (.71 12%, $0ml
EV1% 21% 23%
FEVI/FVC 7% 3%
{PEFR 801 266 249

Exercise 1: Spirometry of a 55 year old man, smoker with smoking
index of 24 pack years and history of chronic airway obstruction
showing obstructive abnormality with poor post bronchodilator

reversibility,




Test  Predicted  Before After  Improvement
bronchodilator Bronchodilator

FVC 3.2 2. 2.95

FVC% 79% 93%

EV 2.3 .15 .55 +34%, 300m|
‘EV1% 4% 73%

FEVI/FVC 0% 67.4%

"EFR 476 280 32)

Exercise 2: Spirometry of a 60 year old man, chronic smoker with
smoking index of 16 pack years presented with history of chronic
airway obstruction showing obstructive abnormality with good
bronchodilator reversibility.
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SRNISHSIan extremely simple and cheap test. Subjects are

gsredrtor take a full inspiration to total lung capacity and

thERMBlow out forcefully into the peak flow meter, which

[SthEeldrhoerizontally. The lips must be placed tightly

arolind the mouthpiece. The best of three tests is

iecorded. Although reproducible, PEFR is not a good

==—1neasure of airflow limitation since it measures the

- =expiratory flow rate only in the first 2 ms of expiration

= and over estimates lung function in patients with

- moderate airflow limitation. PEFR is best used to monitor

progression of disease and its treatment. Regular
measurements of peak flow rates on waking, during the
afternoon, and befrore bed demonstrate the wide diurnal
variations in airflow limitation that characterize asthma
and allow an objective assessment of treatment to be

made.




‘Pheun otachometry,
PHE! motachvgraphy

PNIELNOAS off speed and pressure measuring a
Vanous phases of the breathing by
pnew otachygraph. Pneumotachygraphy allows
iordetermined volumetric rate of the airflow
= dUring Inspiration and expiration (normally in
S esf breathing it is about 300-500 ml/s; in forced
=~ - 5000-8000 ml/s), duration of the respiratory

= cycle phases, MV, alveolar pressure, airways
~ resistance, eIasticity or distensibility or stiffness
of the lungs and chest, and some other indices.
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(Channe 2!

(Channet 1)

Transducer

Disposable filter

Disposable mouthpiece
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or-respiratoryfailure™
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SRIVELErMINation of oxygen consumption and
pXygen deficit is carried out by spirography
Withira closed CO02z absorption system. Obtained
SpIffedgram compared then with spirogram that
el @rds with apparatus filled with 02.

—-'P“ \—

== sErgosplrography is the method, which allow
”-’j-» -assessing reserves of the resplratory system.

~ Oxygen consumption and deficit is detected by
spirography in the patient at rest and during
exercise on ergometer.



'Measurement of blood....
gases




)] —LJJ"“ emenLof bleed!f e§"

BEESICOMPOSItoN of blood"samples obtained from
Wenied upifinger is measured on a Van-Slike apparatus.
iENOllowing is determined:

) ()2 chf'ﬂ” t in units of volume;

2OXygen N capacity of the blood (the amount of 02 that can
— -rcE by a blood unit);

== ercentage of 02 saturation of the blood (95 % in norm);

= -partlal pressure of 0z in the blood (90-100 mm Hg in
_ -norm);

- ® (02 content in arterial blood (about 48 % in norm);
® partial pressure of C02 (about 40 mm Hg in norm).
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