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LUNG ANATOMY AND APPLIED .. Active space
CLINICAL ASPECTS : 1

Introduction 00:01:23

Right lung is bigger § heavier than left luna,

Fissures :
Deep depressions on the lung surface extending to the centre of the lung,
Lined b5 visceral pleuro.
a fssures on right and | fissure on left lung.
* Right horizontal/minor fissure : Between right upper and middle lobes.
* Right oblique fissure/major fissure : Between right middle and lower lobes,
* Lebt oblique fissure : Between left upper and lower lobes.

Inferior accessory fissure : Separates median segment of lower lobe $rom
the rest of the lobe.

Apex
Anterior border

Apex

1strib
Superior

lobe

Wlefofifls o lslefelelils

Superior Parietal pleura

lobe

Oblique Visceral pleura
fissure
Oblique
Horizontal fissure
fissure
R i
b E 4 . 1 ,2;,!'” Pulmonary
Middle lobe = b i 8 ligament
5 " ~ e v b - LRI e
Inferior —————— < y & notch
[! : ¢ 3
oo &} : ke 1 Costo-
L Right Lung Left Lung S $(a:22;agmat'c
Fissures of lungs expansile property o¥ lungs

Applied aspect :
*  Auscultation over in¥mscapudar region and back : To examine lower lung
lobes/base of the lungs.
* Chest X roy PA view : Portions of lower lobes are hidden.
* To view lower lobes * Lateral view is preferred,

Buring inspiration, lungs can inflate to S-6 L or by 4-6 cm.
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2 | ol Anatomy and Physiology of Lung

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

Covering of lungs.
a \agers :

* Outer \ager : Parietal pleuro.

° Inner \a\:}er » Visceral pleuro.
Lined by squomous epithelium (mesothelium.
Pleural cavity : Contains 1S-30 mL of clear
pleural fluid normally,

Note : mesothelioma is a malignant fumour

orig\r\oec‘mg Srom pleuro.

Parts of parietal pleura. :
L. Cervical pleuro.
a. Costal pleuro.
2. mediastinal pleura. .
4, D\aphmgmo&ic pleura.

Normal p\eurod Quid :

\\ Medias

p— Py . Diaphragma
* volume : IS 10 40 miL. ot
Ports of parietal pleuro.

* Total count : 1700 cells/mm®,
* Di¥Serential cell count : 5% macrophages, a3% \5mphoc5%es) 1% resotheliol cells.
. m‘\crob'\o\og‘\cod and cﬂ’co\ogicod anodgs\s * Negoadtive.

* Function of pleural Sluid : To reduce $riction.

microfittroadion $rom cap‘\\\ar‘\es — Fluid reaches p\eural spoce —= Absorbed b5
storma/stomata. in parietal pleura. —= Absorbed into lymphatics.

Pleural efSusion :
Couses
L. Increased capillary leak : InSlammadion, infection.
a. Poor pleural \5mpmﬁc drainage mediastinal adenopoechg, \5mphoma,

COXrciINOMOoL \ung, pulmonarﬂ tuberculosis.

Chest x ray findings *
* Homogenous opac'\%ﬂ.
° Blunting of costophrenic, cardiophrenic angles.
* Loss of heart/diaphrogmoatic borders.
* mediastinal shi$t opposite side.

Chest x roy shouo\ng
left pleural eflusion

Pulmonology * v1.0 - Marrow SS Medicine



Lung Anatomy and Applied Clinical Aspects : | 01 3

p‘eur&] 'Q\u.\d QﬂQJBS\S L Active Space _____
* Total count, di¥Serentiol count. * Microbiclogical analysis.
* Cytology. * Adenosine deaminase (ADR).

* Nucleic acid amplification test (NRAT).

medical ’choracoscopg :
* Direct visualisadion of pleura, pleural covity,
* Biopsy from parietal pleura. Sor his’copa’cholo% ond NRAT.

Lateral wall lesions on chest x roy :
Pleural based lesion : Pregnan’c be|\5 sign.

Obtuse angle with the chest wall. Pleural bosed lesion :
Lung parenchﬂmaj lesion : Acute angle with the chest wall. Pregnant belly sign
Lobes of the lung 00:17:35

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

Left lung : & lobes (Upper, lower. Right upper lobe . _ Left upper lobe

Right middle lobe .

Right lower lobe _ Left lower lobe

L'mguda
Lobes of lungs
On chest x ray, lung fields are divided into upper, middle and lower 2ones +o
decribe lesions. ?
Qigh’c upper lobe cow‘\’cB with \diopa’ch\c pulmonar5 fibrosis : Reticulor

consolidation : Pulmonary tuberculosis opacities in lower and upper zones.

Pseudotumour/ phantom tumour :
Fluid filled within minor Sssure

Azygos Rssure (F\ccessorg Rssure) :
Normal variont in 1I-3% popudoedor\

Pulmonology « v1.0 - Marrow SS Medicine



. Anatomy and Physiology of Lung

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

Anatomical location :
Areo. through which pulmonary arteries, pulmonary veins, bronchi and lﬂmpha’dcs enter the
lungs.

pttoches \ungs to the mediastinum.

Q'\gh’c filum Pudmonarﬂ ar‘rer5 lies in front of the bronchus.

Le$t hilum ¢ Pulmonary artery lies above bronchus (Mnemonic : LARM.

Righ’r bronchus
Q'\gh’c pulmonarg ar’cerﬂ
Left pulmonary artery
Superior pudmonourg vein superior pulmor\arg vein
Inferior pulmonary vein Right bronchus
Lymphatics Inferior pulmonary vein
Inferior pulmonary Inferior pulmonary

I'\gamen’c l'\gamen’r

Qish’c hilum.

Left hilum is h'\gh thon r\thr hilum : Pulmonary artery on left side is
above the bronchus.

\& r\gh’c hilum is h‘\gher thon left : Q’\gh% upper lobe collapse.

Legions of hilum :

. Bronchial lesion : 6ronchogemc corcinomMo.
4 .

golden S s'\gn : Q'\S &
upper lobe collopse.

. Diloted pulmona@ ox’cerg : Pquonar5 ar’cerg hﬁper’cens‘\on.

3 Pquonarg vein dilotodion : Rove.

a
2
4, Hilax \5mph node.
S

. mediostinal lesion.

o/L enlarged pulmonary arteries : Opacity in right il e/L eh\oxgeo\ hilum ¢ B/L hilor
Pudmonarﬂ our’cerg hﬂper’cension. \3mphadenopo€ch5 in sorcoidosis.

Pulmonology * v1.0 « Marrow SS Medicine



Lung Anatomy and Applied Clinical Aspects :

Airways 00:37:32

Tracheo. divides into righ’c ond left bronchus ot carino.

Left main bronchus is narrower § longer than right main bronchus.

Qighir main bronchus divides into :
l. Qigh’c upper lobe bronchus.
a. Intermediote bronchus : Divides into middle lobe ond lower lobe bronchus.

Left main bronchus divides into :

L Left upper lobe bronchus @ Divides into upper lobe and lingudar bronchus.
3. Le®t lower lobe bronchus.(No middle lobe bronchus on left side).

Main bronchus — Lobar bronchi — Divide into segmental bronchus —
Subsegmen‘cal bronchus.

®* mMain bronchus : Pr\mourg bronchus.

* Lobar bronchus : Secondarg bronchus.

. Segmenkod bronchus : Ter’darg bronchus.

TR
I~

LOXBF\X
o,
=~
Am—
—
—
=
;—;> Trochea
=
Right main bronchus = .
8 — Corino

Q'\gh’c upper

Left main bronchus
lobe bronchus

Left upper lobe bronchus

Qigh’c intermediote bronchus. Le®t lower lobe bronchus

middle lobe bronchus

Lower lobe bronchus

ﬂnoecomg of airwoys

Dimensions of odruoaﬂs :
* Total leng’ch of tracheo. : 10-1S ecm in adults.

Intrathoracic portion of trachea : -9 ecm in adults.

* Coronal diameter of trachea : 1.3-3.5 em in adult male.
I-a.l em in adult female.

Sagittal diameter of trachea : 1.2-a.7 cm in adult mole.
I-3.2 cm in females.

* Le® main bronchus length = 4 em.

Right main bronchus leng%h P a em.

. Leng’dn of r\gh’c intermediote bronchus : a ecm.

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

* Diameter of right main bronchus : 1S em.

* diometer of lett main bronchus : 1.3 em.

* Right main bronchus makes on angle of as-20° with midline.

* Left main bronchus makes an angle of 45° with the midline.
Foreign boo\5 qoes common\5 in right main bronchus @ wider, shorter and more in
line with trachea.

Trachea midline A
Adult coronal diameter

Cricoid cartilage

Frow (e ¥tec)
°

N

Female

P Ay

Adult sagittal diameter I o
o — Malep—=13¢cm, ., :
s Female F—=1¢m , 5 3 ¢m

Velurne {(fri}
Normal tracheal -
length 10-15 cm

Flottening of expiro@ror5 loop

- Intra-thoracic Introthorocic obstruction of tracheo.
tracheal length 6-9 cm

Right main
stem bronchus
2cm

Left main stem
bronchus 4 cm

Vokene (45
\
Y
N\
3
N
\
I

Right main g \
stem i
bronchus 4, / \
diameter intermedius v ’ .

3% 7z i & Lt
Tevve (swc)

1.5¢m 2cm Left main

stem bronchus & ) o
diametor 1.3 cm Flottening of inspiradory loop

Dimension of airways. exdrodhoracic obstruction of tracheo.

Clinical importance of Slow volume curves : Site of obstruction con determine the
size of stent required o relieve tracheal obstruction.

Cross sectional anatomy of airways :
Cross sectional anatomy of bronchus :
. Smooth muscle \ager : CXisS eross podtern, couses bronchoconstriction on
controction.
a. Connective tissue \ager * Incomplete car’d\age.
goblet cells and submucosal Slano\s.
3. gpithelium : Pseudostrotified ciliated columnar epithelium.

Pulmonology * v1.0 » Marrow SS Medicine



7 Smooth muscle lager

/T~ goblet cells and
submucosal Slands

‘&pi‘chehum.
Cross sectional anoecomﬁ
of bronchus
Cross sectional anatomy of bronchiole :
® No car’dlage.
* No goblet cells. ronchicle

* Smooth muscle |a59r presen‘c.
Smooth

muscle l
mucus
; Asthma
Normal / Remodeled membrane

Bronchiole ; Bronchiole

Cross section of bronchiole

Thick, wide
hypertrophied
smooth muscle

Thin, strap-like
smooth muscle

Mucus

Normal —=J'%/ 8%

1 Enlarged, swollen
submucosa

submucosa

Discrete
epithelium Edematous. swollen
epithelium

m\croscopic Cross

Normal bronchiole vs changes

section of oirwoy in COPD and asthmao.

Changes in bronchioles in patients of COPD and asthma. exacerbodion :
* Smooth muscle hﬂper’crophg.
* Noyrow lumen.
®  excessive mucus inside lumen.

* Glondular h5per’croph5.

Bronchial ’chermoplas’g :
* For treatment of uncontrolled severe asthmao.
L Targe’c : Smooth muscle tissue volume is reduced.

mucoc'\liargj escalotor :
* Protective mechanism of upper airwoy,
* gpithelium : Pseudostratified cilioted columnar epithelium.
* &oblet cells produce mucus laﬂer over the cilioted epithelium.

Pulmonology * v1.0 « Marrow SS Medicine



Anatomy and Physiology of Lung

Skructure of cilio

To and $ro movement of cilia. (Mucociliary escolotor) moves mucus towards
the pharﬂnx.

Normal frequency of ciliary movement : 13-40 Hz.

Foreign bodies \odged in mueus layer is pushed out into the phargr\x bﬂ
mucociharg escalator.

I3 b ‘J‘
Pseudostraitified cilioked columnar microvilli and cilio. on
epi’chehm with 8o\o\e’c cells electron m'\croscop5

inner dynein arm

Perpheral microtubules

9 doublets consisting of microtubule A
ond B.

Central microtubules : | pair.

& Louter dynein arm

Rodiol spokes connect per'\pheml
microtubules 1o central microtubules.
Perpherod doublets are connected b5

microtubule B

central microtubules microtubule A

nexin. A B
Cross seckion of cilio

Dﬂen'm : Quder and inner dgen'\n.
ATP produc‘mg port of the cilio.

Pr‘\mar5 c‘\hourﬂ dﬂslﬁ'\nesim Immotile cilio s5no\rome.

nMutodion in c‘\l\ar5 structures.

Clogging of airways due to secretions — Infections.
Sinusitis.

Recurrent lung infections — Bronchiectasis.
\n?er‘d\i’c&

SO% coses  Situs invertus.

har’cagener sgndrome :

I. Triod of sinusitis. Ea

4. Evenehiechneis. Cystic shadows in /L lower lobe :
. . gronchiectasis and situs invertus

2. Situs invertus. el

Young syndrome : \‘xar’mgener’s friod + \n¥er’d\ik5.

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-Posterior

Anterior
7 Superior lobe

Fissure horizontal
pulmonis dextra.

Loteral

Fissura. oblique
\

Apical

Aplca]

; / Inferior lobe

Inferior lobe

Loteral

Loteral
Anterior

Anterior mMidle lobe medial Inferior \ingu]a Superior \ir\gulcx

= Fissura oblique

Part of lunq No. OF segments Name of segments
Right upper lobe 3 Anterior, apical and posterior.
Right middle lobe a medial and loteral.
Apical, anterior, posterior, medial and
Right lower lobe &
loteral.
Apicoposterior, anterior, superior linqula
Lett upper lobe 4 PIEop g Y i 3
and inferior linqulo.
Lebt lower lobe 4 Apical, anterior, posterior and loteral.

Bronchopulmonary segments :
* Basic functional anatomical unit of lung, with #'s own bronchial artery, vein

ond \gjmphaﬁc channels.
~* gach segment is supplied by o segmen’cal/ker’darﬂ bronchus along with o
tertiory branch of pulmonary artery,
8 Pgramidod in shape, apex directed towards hilum and bose is directed

fowards pleural surfoce.

Pulmonology * v1.0 - Marrow SS Medicine

02



10

Anatomy and Physiology of Lung

Segments of lung,
Clinical s\gn\%cance :
* each segment can be surgjcally recected without ofSecting the Sunction of
adjacent Segmen’cs.
* Certain diseases commonly ofSect specific segments
o. Apical and posterior segmen&s of r'\gh{ upper lobe : Tuberculosis.
b. Anterior segment of right upper lobe : Lung cancer.
¢. Posterior basal segment of le®t lower lobe : Intra-pulmonary lung
sequestrotion.
d. Posterior segment of right upper lobe and superior segment of right
lower lobe in supine position Qsp'\roec\on/ lung abscess.
e. Bosol segments 0% both lower lobe can also be affected by aspiration.

T8 Qp'\cod ond pos’cer'\or segmen’cs Lung abeess : Posterior segmen’c of
of r‘\gh’( upper lobe. r'\gh’c upper lobe.
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