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LUNG ANATOMY AND APPLIED Active space -~
CLINICAL ASPECTS : 1

Introduction 00:01:23

Right lung is bigoer § heavier than left lunoy

Fissures :
Deep depressions on the lung surface extending to the centre of the lung,
Lined b5 visceral pleuro.
a fissures on right and | fissure on left luno,.
* Right horizontal/minor fissure : Between right upper and middle lobes.
* Right oblioue fissure/major fissure : etween right middle and lower lobes.
* Left oblique fissure : Between lett upper and lower lobes.
* Inferior accessory fissure : Separotes median segment of lower lobe $rom
the rest of the lobe.

Anterior border

Apex Apex

Superior Parietal pleura
fobe Visceral pleur:

Oblique pleura
fissure

Oblique
Horizontal fissure
fissure
Inferior

= lobe
Middle lobe —

g : » -l ,
g ;. . o Cardiac

notch

Pulmonary
ligament

Inferior
lobe

Costo-
diaphragmatic
recess

Right Lung Left Lung

Fissures of \ungs expansile proper’cg of Iungs

npphed aspeck

Auscultotion over m&lmscapudar region and back : To examine lower lung
lobes/bose of the lunggs.

* Chest X ray PA view : Portions of lower lobes are hidden.

* To View lower lobes : Lateral view is pre?—erred.

* During inspiration, lungs can inflate to S L or by 4-k cm.
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2 01 Anatomy and Physiology of Lung

----- Active space ----- Pleura 00:06:10

Covering of lunggs. +Viscoral Pioura
a lagers :
° Outer \oger : Parietal pleuro.
° Inner laBer : Visceral pleura.
Lined by squamous epithelium (mesotheliun.
Pleural covity : Contains 15-30 mL of clear

pleural Siuid normally,
Note : mesothelioma is o malignant tumour Layers of pleura.

or'\g'moec'\ng Srom pleuro.

Cervical pleura
AN

Parts of parietal pleura. : \
I. Cervical p\eum, Costal pleura

a. Costal p\eura.

2. mediastinal pleuro. .

4, D\aphmgmoec\c pleurm

Normal pleurod Quid :

* volume : IS o 30 mL. sl 50
Ports of porietal pleura

Mediastinal ple

* Total count : 1700 cells/mm>,
* differential cell count : 75% macrophoges, 8% lﬁmpho%’ces, 1% mesothelial cells.
* microbio\og\cal and cg%o\og\cal omajgs'\s : Megah\/e.

* Function of pleural Sluid : To reduce friction.

microfltrotion $rom copillaries — Fluid reaches p\eurod spoce — Absorbed b5
stomao/stomoda. in parietal pleura — Absorbed into lymphatics.

Pleural efSusion :
Couses :
L. Increased capillary leak : Inflammoadion, infection.
a. Poor pleural lymphatic drainage : Mediastinol adenopo&hﬂ, l5mphoma,
[JoXgdiplelngtel lung, pulmonarg tuberculosis.

Chest x roy ?\nd'\ngs :
* Homogenous opac\‘cﬁ.
. 6\unhr\5 of costophrenic, cardiophrenic cmgles.

° Loss of heart/ diaphragmatic borders.
°* mediostinal shi®t opposite side.

Chest x roy shouu\ng
left pleural effusion

Pulmonology * v1.0 « Marrow SS Medicine




Lung Anatomy and Applied Clinical Aspects : | 01 3

Pleural Sluid O\r\O\JﬂS-\S P Active space -----
* Total count, di¥Serentiol count. ° microbiological analysis.
* Cytology, * Adenosine deaminase (D).

* Nucleic acid amplification test (\NBAT).

medical ’choracosco% :
* Direct Visualisofion of pleuro, pleural cavity,
* Biopsy $rom parietol pleura Sor h\s&opoechologg oand NAART.

Loteral wall lesions on chest x roy:

Pleural bosed lesion : Pregnan’c be\\g s'\gn.
Obtuse ang\e with the chest wall. Oleural based lesion ¢

Lung parenchSmaJ lesion : Rcute ang\e with the chest wall. Pregnant belly sion

Lobes of the lung 00:17:35

Right lung : 3 lobes (Upper, middle, lowe).

Left lung : & lobes (Upper, lower). ~ Le®t upper lobe

Right upper lobe ..

Right middle lobe . :

Right lower lobe @ - It lower lokbe

Linguda
Lobes of lungs
On chest x roy, \ung fields are divided into upper, middle and lower z2ones to
decribe lesions. ‘
Q'\g\”\‘c upper lobe ca\/i’(g with \d‘\opa’ch'\c pudmonoxa Sbrosis : Reticular

consolidation : Pulmonar5 tuberculosis opacities in lower and upper zones.

Peeudotumour/phantom tumour : Azygos Rssure (Aecessory Rssure) :
Fluid flled within minor fissure Normal variant in 1-a% populodion

Pulmonology - v1.0 - Marrow SS Medicine



4 01 ‘ Anatomy and Physiology of Lung

————— Active space ----- Hilum 00:28:20

Anatomical location :
Areo Jchmugh which pulmona@ arteries, pulmonarﬂ veins, bronchi and lgmphoedcs enter the
lungs.

pttaches lungs to the mediastinum.

Q'\g\fﬁ hilum : Pudmor\cxrg ar+er3 lies in front of the bronchus.

Le®t hilum : Pulmonary artery lies above bronehus (mnemonic : LAR).

Q'\Sh’c bronchus

R'\Sh’c pulmonourﬂ ar’cerﬂ
Left pulmonarﬂ ar’cerg
Superior pudmonar5 vein Superior pulmor\arg vein

Inferior pudmonourg vein R'\Sh’r bronchus

Lymphatics Inferior pulmonary vein
Inferior pulmonary Inferior pulmonary
l'\gamen’c ligamenir
Q'\gh% hilum. Left hilum.

Left hilum i high than right hilum Pulmonour5 artery on left side is
above the bronchus.

1§ right hilum is higher than left : Qigh’c upper lobe collapse.

Lesions of hilum :

L. &ronchial lesion : Bronchogenic carcinoma. l E ‘

5 b q
golden & sign : Q‘\Sh’c
upper lobe collapse.

a. Diloted pulmonourg ar’rerlj : Pu\monar5 ar’cerﬂ hﬂper’cens'\on.
2, Pudmonarg vein dilotation : Rare.
4. Hilor \5mph node.

S. mMediastinal lesion.

e/L enlarged hilum : &/L hilar
Pudmonan:} ar&erﬂ h5per{ension. lgmphadenopod'hﬂ N sorcoidosis.

e/L er\lourged pudmonarg Var’cer'\es : Opaci’cg in righ’c h\lun—ﬁ:

Pulmonology * v1.0 « Marrow SS Medicine




Lung Anatomy and Applied Clinical Aspects :

Airways 00:37:32

Trocheo. divides into r'\ghic ond left bronchus ok corine.

Left main bronchus is norrower § \onger thon r'\gh’c maodn bronchus.

Right main bronchus divides into :
ls Q'\gh’v upper lobe bronchus.
3. Intermediote bronchus : Divides into middle lobe and lower lobe bronchus.
Le$t main bronchus divides into :
. Left upper lobe bronchus : Divides into upper lobe and \'mgudar bronchus.
a. LeSt lower lobe bronchus.(No middle lobe bronchus on left side).

Main bronchus — Lobar bronchi — Divide into segmental bronchus —
Subsegmental bronchus.

°* main bronchus : Primary bronchus.

° Lobar bronchus : Secondar5 bronchus.

* Segmental bronchus : Ter’ciarg bronchus.

L,O\r‘jﬂ)(

Trocheo

Righ’c madn bronchus

Coxino.
Qiah‘v upper

lobe bronchus

Left main bronchus
Left upper lobe bronchus

Q'\Sh’r intermediote bronchus. Le$t lower lobe bronchus

middle lobe bronchus

Lower lobe bronchus

Ano@comﬂ of olirways

Dimensions of airways :

* Total length of frachea : 10-1S em in adults.

* Intrathoracic portion of tracheoa : =9 em in adults.

* coronal diameter of tracheo : 1.3-3.S cm in adult moale.
I-a.J em in adult femoale.

° Sagittal diameter of frocheo : 1.3-3.7 cm in adult male.
I-3.3 cm in females.

* Left main bronchus length : 4 em.

. Q\gh‘c main bronchus \engkh 2 aem.

* Length of right intermediate bronchus : & em.

Pulmonology - v1.0 « Marrow SS Medicine
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Anatomy and Physiology of Lung

* Diameter of r'\Sh’c main bronchus ¢ 1S ecm.

°* Diameter of le®t main bronchus : 1.3 ecm.

o Qigh‘c main bronchus mokes an angle of 35-20° with midline.

* Left main bronchus makes an angle of 45° with the midline.

Foreign boo\g goes commor\\5 in r\gh% main bronchus : Wider, shorter and more in

line with tracheao.

Trachea midline
Adult coronal diameter

Cricoid cartilage

e
Yy
Y Male Female
E’ . Adult sagittal diameter
- 1.3
e Male|=—=19¢cm, . .
:E...
Normal tracheal Female m—1cm . 5 3 o

length 10-15cm

— Intra-thoracic

Ty

Right main
stem bronchus
2cm

Left main stem
bronchus 4 cm

Right main
stem
bronchus
diameter
1.5cm

intermedius
2cm Left main ¥
stem bronchus
diametor 1.3 cm

Dimension of airwoys.

tracheal length 6-9 cm

Voheme ()

Plom (msec)

Flottening of expiratory loop :
Intrathoracic obstruction of trachea.

/\

/ /. — -
1

P \
|
\

: T

e 17 08 Kt
Tome (sa<)

F\o&‘cen'mg of ‘\nsp'\ra’corﬂ loop
extrathoracic obstruction of fracheo.

Clinical importance of Slow volume curves : Site of obstruction can determine the

size of stent required to relieve tracheal obstruction.

Cross sectional anoecom3 of odrwaﬁs :

Cross sectional omoecomg of bronchus :

l. Smooth muscle \a5er * Criss eross pattern, couses bronchoconstriction on

contraction.

a. Connective tissue \aﬂer : \ncomp\e%e cour’ci\age.

goblet cells and submucosaol 3\ands.

2. gpithelium : Pseudostratified ciliated columnar epithelium.

Pulmonology - v1.0 « Marrow SS Medicine




Lung Anatomy and Applied Clinical Aspects : | ,jvj; 01 =

Smooth muscle lo%er

— goblet cells and

submucosal 8\ands

&p'\’che\'\um.
Cross sectional ana’cOmB

of bronchus

Cross sectional anoecom5 of bronchiole :
° No carh\age.

° No Sob\e’c cells. eronchiole

° Smooth muscle \aﬂer present
Smooth

muscle ' “ :
gpithelium
nucus
Normal H:r?ohdne]fed mbrane
<Smooth muscles Bronchiole Bronchiole
Cross section of bronchiole
- [ Thick, wide
Thin, - - b
gy cobleteells a7 Sy
Mucus——‘-—i; : % ——o—; " Mucus
Normal ——T's/ o7 4 Enlarged, swollen
. submucosa > submucosa
= = ‘.( C&r‘\'\\age Discrete

epithelium Edematous, swollen
epithelium

MICrosScopic Cross .
P Normal bronchiole vs chcmges

section of airoy i e B s

Changes in bronchioles in podients of COPD and asthma. exacerbadtion
° Smooth muscle hﬂper’croph&
° Novrow lumen.
°  excessive mucus ingide lumen.

° Glondulay hﬂper’crophg.

eronchial ’chermop\as’rﬂ :
°  For treotment of uncontrolled severe asthmo.

° Targe’r . &mooth muscle ticsue volume ie reduced.

mucoc'\l'\ar5 escalotor :
* Protective mechanism of upper airway,
* gpithelium Pseudostratitied cilioted columnar epithelium.
* goblet cells produce mucus \akjer over the ciliated epithelium.

Pulmonology - v1.0 - Marrow SS Medicine
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Anatomy and Physiology of Lung

Structure of cilio :

To and $ro movement of cilia (mucoc'\l'\a% escalator) moves mucus towards
the pho\rgr\x.

Normal frequency of ciliary movement : 12-30 Hz.

Foreign bodies Ioo\ged in Mucus laﬂer is pushed out into the phargnx b5

mucoci\iarg escalofor.

Pseudostraitified cilioted columnar
ep'\’chehum with Soble’c cells

inner dynein arm

Perphem] microtubules :

9 doublets CO\’\S'\S‘HHS of microtubule B )
outer dynein arm

ond .

Central microtubules : | pair.

Rodial spokes connect peripheroJ

microtubules to central microtubules.

Perpheml doublets are connected b5

microtubule B

central microtubules microtubule A

nexin. . o
Cross section of cilia

Dgen‘m : Outer and inner dSen'm.
ATP producing part of the cilio.

Pr'\mourﬂ c\hourg dgsKmes\a= Immotile cilia SSndrome.

Mutodion in c‘\harﬂ structures.

Clogg'mg of airways due to secretions — Infections.
Sinusitis.

Recurrent |un5 infections — Bronchiectasis.
\nSPerﬁMB.

SO% cases : Situs invertus.

har’cagener 35ndrome :

. Triad of sinusitis.

3. pronchiectosis, Cystic shadows in /L lower lobe
. . eronchiectasis and situs invertus
2. situs invertus. ‘ \

Young syndrome har’cagener’s triod + \n?er’dlﬂg.

Pulmonology - v1.0 « Marrow SS Medicine




LUNG ANATOMY AND APPLIED
CLINICAL ASPECTS : II

Segments of the lung 00:00:10

Apex hulmonis Anterior Apex hulmonis

Apico—Pos’rerior

Anterior

Superior lobe

Fissure horizontal
pulmonis dextro

Loteral

Fissuro. oblique By
Apical

Apical

Inferior lobe

Inferior lobe
Laterol

Loteral
Anterior

Anterior Midle lobe medial Inferior \'mgula Superior |'\nguda

Fissura oblique

Part of lung No. Of seoments | Name of segments
Right upper lobe 8 Anterior, apical and posterior.
Right middle lobe a medial and loteral.
. Apical, anterior, posterior, medial and
Right lower lobe S
loteral.
Apicoposterior, anterior, superior lingulo
Left upper lobe 4 PSSP ’ FLSRPAETIG
and inferior linqulo.
Left lower lobe 4 Apical, anterior, posterior and loderal.

eronchopulmonary segments :
* pasic functional anatomical unit of lung, with s own bronchial artery, vein
and lymphatic channels.
~* goch ’segmen’c is supplied by o segmer\’cal/ tertiary bronchus along with o
tertiory branch of pulmonary artery,
° Pgmm'\dod in shape, apex directed towards hilum and base is directed

fowards pleurol surfoce.

Pulmonology * v1.0 - Marrow SS Medicine
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Anatomy and Physiology of Lung

Segments o% lung.

Clinical significance :
* ach segment can be surgically recected without affecting the function of
adjocent segments.
* Certain diseases commonly ofSect specific segments :
o. Apical and posterior segments of righ% upper lobe : Tuberculosis.
b. Anterior segment of right upper lobe : Lung concer.
¢. Posterior basal segment of le®t lower lobe : Intra—pulmonary lung
sequestrotion.
d. Posterior segment of r‘\gh% upper lobe and superior segment ot righ’c
lower lobe in supine position : Aspiration/lung abscess.

e. basal segments o both lower lobe can also be afSected b5 aspirodion.

T® : Apical ond posterior segmen%s Lung obeess @ Posterior segmen’( of
of r'\thc upper lobe. right upper lobe.

Pulmonology * v1.0 « Marrow SS Medicine



Lung Anatomy and Applied Clinical Aspects : Il

Divisions of airways 00:14:06

Tgpes :

l. Conduction zones :
* 14 generotions of oirways.
° Only involved. in conduction of air alone (Terminal bronchiole included).
® AKA anatomical deadspace.

3. Acinar airways/terminol respiraory unit :
* Last 8 generations of UGV
° Involved in gas exchange.
° Acinus : Parenchgmod unit in which all airways have alveoli oxtached to
their wall and thus participate in qos exchange.

Z
Trachea
o]
Bronchi 1
m
: =
s 7 ( 2
o
£
g VAN 3
2 V/ 4
o
o —
N\ 5
Bronchioles H l
Terminal
bronchioles 14| Z
Transitional
bronchioles 15
6] 1
Respiratory
bronchioles 7] 2
'd
g 18| 3
= 19| 4
§ Alveolar 200 5
g ducts 211 6
221 7
Alveolar
sacs 23} 8

Bronchiole :
* Silent 2one of lung,
* pronchiole is o non cartilaginous adrway < drem in diameter.
* Terminal bronchiole — Qesp'\roecorg bronchiole — Alveolar duct and alveoli.
* upto and '\nclud\ng terminal bronchiole is the conduc’dng zone — Involved in
conduc’dng air not in gas exchange.

° From the resp\roecorﬂ bronchiole onwayrds : Qesp'\roecorﬂ 20ne starts.

Pulmonology * v1.0 - Marrow SS Medicine
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12 02 Anatomy and Physiology of Lung

----- Active space -----  Airway Generation Generations Characteristic Role TRU
Trachea 0 Cartilaginous Conducting
Bronchi 1-3 Cartilaginous Conducting
Bronchioles 4-13 Membranous Conducting
Terminal bronchioles 14 Membranous Conducting
Respiratory bronchioles 16-18 Partially membranous  Partially conducting and gas exchange Yes
Alveolar ducts 19-22 Gas exchange Yes
Alveoli 23 : Gas exchange Yes

TRACHEA/BRONCHUS BRONCHIOLUS ALVEOLUS

Mucus/surfactant —
Epithelium
Capillary Surfactant
Baseme_nt membrane — == & - — Interalveolar
L.propria e, 1 Septum

P S
S T

Smooth muscie layer—
Type 1 epithelial cell

Fibrocartilaginous

T i Tl
layer %"—_ e

Bronchus vs bronchiole :

gronchus eronchiole
e C,ar’c\lag'\r\ous rings present ° No car’d\age‘
* Cilioded columnayr epithelium. ° Ciliated cuboidal epithelium.
* Goblet cells present. ° No 3oble’c cells.
® Submucosal glands present. * No gland, Instead club cell present.
* Smooth muscle present. * Smooth muscle present.

Club cell :
e Pre\/'\OuSB Known oS clara cell.

* Non-cilioded cell in bronchiole.

° Function :
a. Produces CLSP (Club cell secre&orb pro’ce‘m). AN SIRd
b. Produces surfactant components. Terminal bronchiole

¢c. Xenobiotics.

r 3\ S S
S N

ybf { ,,-? 7 i :f :-h""

£

<

2 £ e I Dy ¥ X
%, BB At o
A/ N A S
FTE0Y ey
ek il A P

< ¥ SN, 8 1

~ d ! ~ 4
Y v & 3 /
> o J .

Qesp'\roeconj bronchiole
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Lung Anatomy and Applied Clinical Aspects : |l 02 13

Secondary pulmonary lobule 00:23:35

Features :

Functional unit of lung,

enclosed b5 connective tissue septo on all sides.

Contains 2-S terminal bronchioles.

Interlobular septum mode of Lobular artery
* Connective tissue septo.

e Lﬁmphod'\c channels. Lobulax bronchiole

¢ Pudmonourﬂ veins. 4
_ . Terminal bronchiole e S
eroncho-arteriol unit : - = ‘

e zoch lobule hos its own bronchiole ond arterial Supp\g.

Dimensions and geometry :
® Pen’ragonod in shape.
® Sige:sS-dcem.
° 320 acini preser\t
* 1SO0-4000 alveoli present.

COmponen’cs -

° Septal structures :
o. Consists of \5mphoec'\o channels and veins.
b. 0.l mm thickness in the per\pherg.
c. Diseases cousing its thickening ¢ Pulmonary edemao, \5mphan5\hs

coxrcinomodosis.
° Centrilobular structures : Include bronchiole, \Smphoedcs ond 2° artery en-
closed in connectve tissue sheath called bronchovascular bundle.

° Lobular parenchgmal structures :
o. Congists of acinus and alveoli.
b. Peripheral \Bmphoec\cs

Centrilobular structures CT p\c&wre

Pulmonology * v1.0 * Marrow SS Medicine
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Anatomy and Physiology of Lung

Distribution of diseoses in secondarg pulmonar5 lobule :
Per‘\lﬂmphoedc spread :
° Spreads alon bronchovascular bundle and interlobuloy septa.

® Sarcoids, lymphangitis carcinomatosis and silicosis.

Centrilobular spread :
) H'\Sher pred'\spos'\ﬁon to central part

. Hapersens‘\’ci\/ﬂ'g pneumon'\hs Mos denuation), resp\ro&org bronchiolitis

ABPA and centrilobular emphggema,

Pulmor\arﬂ edema

Distribution of nodules
Primarg pudmonarﬂ lobule :

* Lung unit distal o resp\m’corﬂ bronchioles.

* Composed of alveolar ducts, alveolar sacs and alveoli.

* gach seconda@ pudmonarg lobule : Composed of 20-50 primary lobules.
* Cannot be identified by HRCT.

Vessels of lung 00:41:38

nr’cer5 :
° main pulmona@ our’cer5 :
Divides into right and le®t pulmonary artery,
® RPA lies anterior to r\gh’c main bronchus and
behind aorta.
* RPA divides parallel to bronchial divisions.
® LPA lies above the left main bronchus.

veins : Superior and inferior pujmonarﬂ veins.
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