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Fig. 13.6 Pathogenesis of emphysema. See text for details. < )
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This figure shows some of the histological p&& ..
features of pulmonary emphysema. As you ¥ ~
can appreciate there is marked L e
enlargement of the airspaces with

destruction of the alveolar SEPTA.

However, there is no significant evidence of m&‘
fibrosis. You can also appreciate few few '
black dots. Those represent anthracotic
pigment

Figure 13.5 ROBBINS BASIC PATHOLOGY, 10™ EDITION



The patient is usually barrel
chested due to air trapping and
lung overinflation.

Barrel chest refers to an
increase in the Anterior-
Posterior diameter of the chest
wall resembling the shape of a
barrel

Basol chersl

MNormal adult

Figure 25-31 Profile and anteroposterior diameter of normal adult chest and barrel chest. <
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Chronic bronchitis

the lumen of bronchus is marked by
black star, then there is a layer of
epithelium, that shows

focal squamous metaplasia, which is one
of the adaptive mechanisms to protect
respiratory epithelium in smokers.
yellow star - mucus glands, they're
enlarged to approximately twice the
normal, and it's considered the
diagnostic feature

of chronic bronchitis of trachea and
larger bronchi, some inflammatory cells
can be appreciated like lymphocytes.
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Fig. 13.9 Chronic bronchitis. The lumen of the bronchus is above. Note the| i }thickening of the

mucous gland layer (approximately twice-normal) and squamous metaplasia ot-lung epithelium. (From the
Teaching Collection of the Department of Pathology, University of Texas, Southwestern Medical School, Dallas, Texas.)



C TRIGGERING OF ASTHMA

Eosinophil recruitment
l Activation

Release of granules
| | and mediators
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Mucosal lining w <% Antigen 2
ﬂ]Wﬁﬂ e of, % zﬂ Mucus

on re-exposure to antigen (ag)—>
Immediate reaction

triggered by Ag-induced cross-linking of
IgE bound to Fc receptors on mast cells.

mast cells release preformed
mediators that directly and via neuronal
reflexes induce:

~ ¥ bronchospasm,

Increased vascular permeability,

mucus production

recruitment of leukocytes

_

Eosinophil Increased vascular
permeability
and edema

D IMMEDIATE PHASE (MINUTES)



Leukocytes recruited to the site of
< Mucus : reaction (neutrophils, eosinophils, and

| (Fei basophiIS' lymphocytes and monocytes)
~> release mediators -

Major basic

? B . . a8 i .|____:'|:" hl;
protein J 2
Eosinophil :

cahunu: pr-:-tem : @
\ . eosinophils release major basic protein

1} @ and eosinophil cationic protein that
- cause damage to the epithelium

Basophil Enﬁlmphzl

E LATE PHASE (HOURS)



» occlusion of bronchi and bronchioles by thick mucous plugs

 mucous plugs contain whorls of shed epithelium called
Curschmann spirals.

Asthma

https://www.nikonsmallworld.com/galleries/1996-photomicrography-competition/curschmanns-spiral-in-sputum-specimen



https://anatometal.com/jewelry/spirals/
https://www.nikonsmallworld.com/galleries/1996-photomicrography-competition/curschmanns-spiral-in-sputum-specimen
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Asthma

Fig. 13.11 Bronchial biopsy

specimen from an asthmatic

patient showing

, eosinophilic

inflammation, and smooth

muscle hyperplasia




Asthma » Charcot-Leyden crystals: crystalloids made up of the
eosinophil protein galectin-10
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gross appearance of
honeybomb - endstage lung,
showing irregular residual small
dilated air spaces that are
present between bands of
dense fibrous interstitial
connective tissue, regardless of
the cause of restrictive lung
disease, the majority of cases
show this gross and
microscopic findings with
extensive pulmonary interstitial
fibrosis, and because the lung
is transformed into these
irregular airspaces in all of the
restrictive cases; you cannot
differentiate the underlying
etiology!

restrictive lung diseases

Honeycomb lung (Endstage lung)




This figure shows the
histological findings of
honeycomb lung.

vellow star shows dense fibrous
ct, this dense ct surrounds the
residual airspaces that are filled
with pink proteinatious
material.

Blue arrow points at the resiudal
airspaces that are dilated and
lined with meta plastic
bronchiolar epithelium instead
of pneumocytes, this produces
marked diffusion block to gas
exchange resulting in a defect in
V/Q ratio, and so hypoxia.

this also results in decreased
lung ability to expand =
decreased lung volumes and
capacities

restrictive lung diseases

Robbin’s and Cotran Atlas of pathology, 3™ edition



Sarcoidosis granuloma

As we see here, small foci of central necrosis may be
seen in cases of sarcoidosis granulomas, especially in
the nodular form, but there is no extensive caseating
necrosis. Early on, a thin layer of fibroblasts are found
peripheral to the granuloma, and over time those
fibroblasts start to proliferate and lay down collagen
that replaces the entire granuloma with hyalinized scar
the whole granuloma is now a scar. Two microscopic
features can be seen in granulomas, in some cases of
sarcoidosis; the first one is Schaumann bodies.
Schaumann bodies are defined as a laminated
concretions composed of calcium and proteins. This
figure shows the central multi-nucleated giant cell. This
cell is seen here engulfing schaumann body. So look
to the yellow box here. As you can appreciate, the
shaumann body is made of laminated concretions of
calcium. Please note that this laminated appearance
looks like the onion skin.

Shaumann bodies -Sarcoidoses granuloma



https://www.flickr.com/photos/pulmonary_pathology/6152064242

They are stellate inclusions Sarcoidosis granuloma

within giant cells AStETOId bOdy

Blue lymphocytes at the
right upper side. E ?
A multi nucleated giant cell

that's engulfing a star
shaped structure - asteroid
body - at the left lower side

- "Asteroid” B

Not that Schaumann bodies
and Asteroid bodies are not
specific nor necessary to
diagnose sarcoidosis.

#
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Pink-purple collections in the walls of the alveoli! pointed by blue arrows
these collections are made up of non caseating granulomas (epithelioid cells rimmed by lymphocytes) _
Alveolar spaces are still patent, the involvement happens in the walls, they are not plugging the alveolar spaces themselves. RN



Sarcoidosis - lymph node

this figure represents the histological findings in a
lymph node that is involved in sarcoidosis.

Left -> there's some lymphoid tissue

Right-> there is non caseating granuloma with single
multi-nucleated giant cell with asteroid body

This should raise the possibility of sarcoidosis after
ruling out all other entities in the differential diagnosis
because sarcoidosis is diagnosed by exclusion.




Hypersensitivity pneumonitis

As you can see, there's a central
loosely formed granulomatous
reaction within the interstitium of the
alveolar wall.

This reaction is surrounded by chronic
inflammation and one multinucleated
giant cell, the alveolar spaces are still
patent

Robbin’s basic pathology, 10t" edition



Hypersensitivity pneumonitis >

This figure shows similar findings, with
loosely formed granulomatous reaction
within the interstitium of the alveolar
wall.

This reaction is surrounded by chronic
inflammation and 2 multi-nucleated
giant cells too.

As you can see the adjacent alveolar
spaces are still patent or open, as all the =
inflammation happens within the wall.

QN
Robbin’s and Cotran Atlas of pathology, 3™ edition Y,
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idiopathic pulmonary fibrosis pathogenesis Ervironmantal factors: |__I

Smoking
Cecupational exposurs
Crther irritants, toxing
Viral infection
At risk epithalium:
Eﬂ:aﬂm: e —" e N— i N—
Telomerass mutaticns
Surfactant mutsations
MLUIC 5B variant
Innate and a-:hpﬂ\ra F'El'mlﬂﬂm ﬁll'lﬂlhﬂ
imirmune m&pﬂma njuryactivation
™~ Profibrogenic factors

Transforming growth factor-beta
L (TGFB)

- - — ——

Abrormal intracsllular
aignaling

Proliferation, col bgen production

[ oree |

Fig. 13.13 Proposed pathogenic mechankms In Idispathic pulmonary fibro-

sls. See for d . Robbin’s basic pathology, 10t" edition
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MORPHOLOGY, MACROSCO P C ictopatric puimonary irosis macroscopicaty

 Cobblestones appearance of the pleural surface, due to
retraction of scars along the interlobular septa.

e -_} T R __'"'f'" t



https://en.wikipedia.org/wiki/Cobblestone




Cobblestones appearance of the pleural surface




| 4
This section shows a case of usual interstitial pneumonia

Yellow star - Fibroblastic focus with fibers running
parallel to the surface and bluish myxoid extracellular
matrix (Early stage)

Honeycombing is presented to the left, and in advanced
cases, you may see secondary pulmonary hypertensive
changes such as intimal fibrosis and medial thickening
of the pulmonary arteries.

Robbin’s basic pathology, 10t edition
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Several coalescent collagenous silicotic nodules

These nodules are mainly composed of bundles
of interlacing pale pink collagen.

There's a surrounding inflammatory reaction.

A greater degree of exposure to silica, and
increased length of exposure determine the
amount of silicotic nodules formation and the
degree of the forming restrictive lung disease
which is progressive and irreversible.

Courtesy of Dr. John Godleski, Brigham and Women’s Hospital, Boston, Massachusetts.)



Polarized light
microscope image
showing silica crystals

1- The crystals are
bright white with
variable sizes, as
shown with the

2- These crystals
where inhaled,
reached the alveoli,
ingested by the
macrophages. The
macrophages will
start releasing
cytokines initiating a
predominantly
fibrogenic response.

3- The inorganic
matrix of the crystals
are never digested ~
so this process will
continue indefenitely
and is made worse
with repeated
exposure to the dust
containing silica.

Silica crystals

4- The result is the
production of many
scattered nodular fossi
of collagen deposition in
the lung, which we call
the silicotic nodules, and
eventually restrictive
lung disease that might

y progressing into cor

pulmonale.




Asbestosis - Trichrome stain

1- This figure shows the first
characterstic feature of
asbestosis (The presence of
diffuse pulmonary interstitial
fibrosis).

2- This stain highlights collagen
in blue, so all the blue areas in
the interstitium are expanded
and distorted by fibroblastic
proliferation and collagen
deposition, which is called
pulmonary interstitial fibrosis.
The extent of fibrosis
determines the severity of the
disease, this is marked by
progressively worsening
dyspnea clinically.




Asbestosis

Another characteristic feature is the presence of asbestos bodies,
which are golden-brown fusiform beaded rods with a translucent
center .

As you can appreciate at the center of this figure, we have an
asbestos body!

Asbestos body with beading and knobbed ends

Robbin’s Basic pathology, 10 th edition



Asbestosis

The most common
manifestation of
asbestos exposure is the
pleural plaques, the
white arrows point at
the white multiple
pleural plaques in the
diaphragmatic aspect of
the pleura.

These plaques develop
more frequently on the
anterior-posteriolateral
aspects of the parietal
pleura, and over the
dome of the diaphragm.




Asbestosis

fibrous pl
eSS & :_:.; - ! e '..-'_"._: -
Asbestosis pleural .
plaque histological

appearance.

These plaques are
made of dense
laminated layers of
collagen .

dense laminated layers of collagen (pink)

Robbin’s and Cotran Atlas of pathology, 37 edition




Asbestosis - gross appearance

This is the gross appearance of 2 important
findings we see in asbestosis. The orange
arrows point at markedly thickened area of
the visceral pleura, covering the lateral and
diaphragmatic surfaces of the lung.

Blue star, shows severe interstitial fibrosis
affecting the lower lobe.

Robbin’s Basic pathology, 10 th edition



Disquamative interstitial _ .
pneumonia st 5 85 Sievy

o
£
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1- The most striking
histological finding here
is the accumulation of
large numbers of
macrophages
containing dusty brown
pigment in the
airspaces.
2- These pigmented
macrophages are called %
"Smokers
macrophages”
3- The alveolar septa :
are thickened by sparse | “&
lymphocytes and
sometimes fibrosis.
4- The interstitial
fibrosis related to
disquamative interstitial
pneumonia (when
present) is considered
mild.
5- The blue arrows in
this figure point at the
collections of smokers ~ §
macrophages within the gy
alveolar s 5e
paces. S
6- The (*) blue arrows e e : RN O Y
point at mildly expaned [ : - ST (BB Von N AT s ™ e g CyiTh \.K) =
alveolar septa by '
lymphocytes and mild
fibrosis.

macrophages within the alveolar spaces

only slight fibrous thickening of the alveolar walls.

NUUUNT S DdoIL Yallivivgy, 11U UIT TUrtiort




Adenocarcinoma 2" s e 20 NP ey AT QAT Jﬂfm&w
J o O ;- : . L~ 1 . - &
1- Microscopically, gk P . o il ¥ TR - \ 3 L f
adenocarcinomas have a ;3 # ' IR . - » y
variety of growth
patterns, including
acinar/gland-forming,
papillary, mucinous ,and
solid types.
2- In this figure, as you
can appreciate
There are many
proliferating gland-like
structures, these glands
or acini are surrounded
by dense dismoplastic
reaction.
The small box at the
right, shows thyroid
transcription factor-1 -
(TTF-1), which is positive .+
(as it's brown stained).
We usually use TTF-1
immune stain in histo-
pathology lab to
highlight tumors of lung
origin as it shows
positive result in the
majority of pulmonary
adenocarcinomas.




Well-differentiated SQUAMOUS cell carcinoma showing keratinization and pearls.

1- The presence of inter-cellular

bridges, or desmosomes, and A > - = 7
keratinization, are considered - e Q.
features of well-differentiation since [ s W o
normal squamous epithelium shows
both. :
2- Keratin pearls are shown in this l
figure (vellow arrows)

3- Desmosomes are only seen in
well differentiated tumors.




SCLC

1- Small cell lung
carcinomas generally
appear as pale grey
grossly, while
histologically; these
cancers are composed
of a relatively small
tumor cells, with a
round fusiform shape,
scant cytoplasm,
granular chromatin.
(Salt and pepper
appearance)

2- The cells are twice
the size of resting
lymphocytes.

3- In this section, we
have monomorphic
proliferation of a
relatively small cells
with finely granular
chromatin.

4- The appearance of
the finally stable
nucleus resembles
that of salt and
pepper mix.



https://www.wikiwand.com/en/Salt-and-pepper_chromatin

SCLS

This figure shows
proliferation of
small round-oval
blue cells with a
salt-and-pepper
nucleus and
frequent mitotic
figures.

Blue arrows show
numerous
mitotic figures.
Orange star show
extensive
necrosis.

(Azzopardi effect)
basophilic staining
of vascular walls,
due to encrustation
by and from necrotic
tumor cells.


ahura
Highlight


basophilic staining of vascular walls due to encrustation by and from

(Azzopardi effect).

necrotic tumor cells




Large cell carcinoma

1- As you can see,
the cells are large
in size, the nuclei
are also large and
pleomorphicin
shape with the
presence of
prominent nucleoli
2- There's no
glandular or
squamous
differentiation.



https://www.verywellhealth.com/large-cell-carcinoma-of-the-lungs-2249356

Typical carcinoid
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Tumor is composed
of multiple nests -
Jsuasll Jue

each contains
uniform cells that
have regular round §

nucleus with salt . > » 4
and pepper $ X
chromatin. -g ..-wr iﬁ @ SE
Note that there's % "#a A

no increased % @‘hﬂ
mitotic activity nor = @% e
necrosis in this
figure.
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Malignant mesothelioma

The arrow points at
plump rounded cells
forming a

glandlike
configuration.




Natural history of primary pulmonary
tuberculosis

A INFECTION BEFORE ACTIVATION OF CELL MEDIATED IMMUNITY

Mycobacterium Unchecked bacillary proliferation

-Mannose, C3b, others
I]TMannose receptor, CR3, others -

i
.-'/

r

& b

:I/ \} f | J
3 - Ph | manipulati %j/ﬁ)

AN agosomal manipulation L
@’/‘  Maturation arrest @

\ —  Lack of acid pH
- * Ineffective phagolysosome Bacteremia with seeding
Alveolar macrophage formation of multiple sites

Robbins and Cotran pathologic basis of disease, 10" edition



Natural history of primary pulmonary
tuberculosis

B INITIATION AND CONSEQUENCES OF CELL MEDIATED IMMUNITY

. a
Alveolar Activated - a0
”_-1 2 ,f"'_f ] I'Q = "'\.\_
macrophage macrophage Caseous @9 (@ )
o~ m iy necrosis

: 0
_/ N //' \ / "\ ,-// _'\'\__\‘ TN F, :I- :IJ\ 'z 8
) v-IFN | chemokines y IO 0
f —| > ) onocyte > ol @ A
( . /I *.\ | § - ) > recruitment LA ¢
S (e~ PN |
- // %Jﬂ) o \&

Class Il T cell Macrophage activation Se$sgte|“|zled Woo
MHC receptor * Phagolysosome maturation Epithelioid
. and activation granuloma
MTb antigen * Production of nitric oxide
¢ Production of reactive oxygen species
Vv * Autophagy

X& ot

Tuberculin positivity  Mycobacterial killing

- o oo - s ' s - s 1 1 1 g -

Robbins and Cotran pathologic basis of disease, 10" edition



MORPHOLOGY, grossly:

Primary pulmonary tb, with the arrow pointing at
grey-white parenchymal focus under the pleura in the
lower part of the upper lobe.

* Ghon focus.

v'a 1-cm to 1.5-cm area of gray-white
inflammatory consolidation emerges
during the development of
sensitization

vIn majority of cases—>central
caseous necrosis.

Robbins and Cotran pathologic basis of disease, 10" edition







MORPHOLOGY, grossly:

* Tubercle bacilli, free or within phagocytes,
travel via the lymphatic vessels to regional
lymph nodes.(They also often caseate)

® Green arrow points at hilar lymph nodes showing caseation,

» Ghon complex :This combination of
parenchymal and nodal lesions

Robbins and Cotran pathologic basis of disease, 10" edition






Histologically, sites of infection have a characterstic inflammatory reaction, marked by the presence of caseating and non-caseating granulomas, which
consists of epithelioid histiocytes and multi-nucleated giant cells. Figure A, shows the typical tubercle at a low magnification, while Figure B shows the
same focus but at higher magnification, as you see the black arrow points at central granular caseation, surrounded by epithelioid and multi-nucleated

giant cells, highlighted by the stars. This is the usual cell-mediated response to the organism.







tubercular granulomas without central caseation this happens occasionally even ZN stain=> sheets of macrophages packed
in immunocompetent patients, as in figure C. . . . . .
with mycobacteria - this spicemen is from an
immunocompromised patient

irrespective of the presence or absence of caseous necrosis special stains
for acid-fast organism

Robbins and Cotran pathologic basis of disease, 10" edition






Gross - Large saddle
embolus from the femoral
vein lying astride the main left
and right pulmonary arteries.

Robbins and Cdg







Gross - small widge

i

shaped hemorrhagic

Robbins and Cotran pathologic basis of disease, 10" edition






Histologic - Thrombo-
embolus in the
peripheral pulmonary
arterial branch.

If there are numerous

small peripheral :
thromboemboli, this will | *
diminish the vascular bed ™
and pulmonary

hypertension may occur. .




Histological -
Medial
hypertrophy
Affecting an
arteriole

Robbins and Cotran pathologic basis of disease, 10" edition






Histological - —
plexiform lesion « . N
in small arteries | .
A tuft of capillary
formations
spanning the
lumen of dilated
thin-walled small
arteries is
present.

Good luck<3

Robbins and Cotran pathologic basis of disease, 10" edition
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