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BLOOD VESSELS : SCLEROSIS

Normal histology of a blood vessel 00:01:52

Tunico. externo
Tunica. media

Tunico. intimo.
Smooth muscle

Internal elastic membrone

Vosow NaSorum

external elastic membrone

Nervi vosorum
endothelium
glastic fiber

Tunica. externa. [ Nerve endotheliurm
with vasa. and ™ (single cell lo er)

nervi vasorum - PR N
b s L '; - ¢ ‘ ~ A

o ‘-l‘l’-. : k_ -

)

Gingle cell \
layer) -
i e s

" e g

L.

N - e
5 Small trib

R ) &
Internal elastic H s
g8 membrone

Podcholo% Tunica Intime. @ Inner most lmjer.
Single layer o} endothelial celis.
Internal elastic lamina. @ In between T. intimma ond Medio.

Tunico. Medio. : Thickest Io.ger.
Composed of smooth muscle cells.
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external lastic lamina : In between T. medio. and Adventitio.
Tunico. Adventitio. : Some ot and vasa. vosorum.

Marker for blood vessels : CD 2, factor 8, VWF, VESF.
Stain for elostin layer (internal and external elastic Lomina. :
verhot$ van eeisan stain).

I RBCs are present in the lumen, it can be o blood vessel.

Sclerosis 00:06:05

Selerosis is the {-hichenins or harden‘ana ot vessels.

l Sclerosis

Y

mor\u"\eberS,S [ﬂr{eﬁos@]erosis] tﬂ”\erosce‘os%
medial calcific

sclerosis

moncHeberg’s medial caleifie sclerosis :
Seen in elderlﬂ.
Sclerosis is seen in tunica. medio.

ﬁsamp’romodric.

Calcification on H § € stains os
purple, as calcium stains with
basophilic daes.
Stains for calcium :

. Von Kosso.

a. Alizarin Red s.

Arteriosclerosis :
Thickening and hardening o¥ artery.
a gpes :

. Hyaline arteriosclerosis.

a. Hﬂperplashc arteriosclerosis,

@oeds 8AoY
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Hgod‘me

Haperplasﬁc

Seenin: eoenign

<een in : Mal igncm’r

hgper{-ens'\on ond diabetes hﬂperfension

mellitus

microscopa : Pink homogenws microscopﬂ :

thickening of the vessel wall Proliferation of smooth muscle

that leads to narrowing ot cells leads to concentric

lumen. laminated ’chichenins : Onion skin
appearance.

Fibrinoid neerosis.

“Onion Skin in medicine”

ma!igmn’c hﬂper’censior\ : b10935.

CIDP : Nerve biopsB.

Primarﬂ sderosing cholmwgiﬁs : 6i0935.

SLg, spleen : Gross.

a»ing’s sarcoma. : X-roy,

Toy Sach’s disease :

On electron microscopa.
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Atherosclerosis 00:14:24

Formation of atheromatous plaque in the vessel wall.
Risk factors :
Same risk factors for myocardial infarction as well.

[ Risk factors )
|

ik J
[Non modifoble ( md‘““b“’j
! o J .
l. Rge I SmHinS
. Mae gender a. Diobetes mellitus
3. Family History 3, Obesi&ﬂ
4. Type A personality 4. Sedentary lifestyle
L ) S. ngerhomcgsiceinemia
. Hﬂperlipidemias
7. Inflammodion
8. Infections J

most important non-modifiable factor is family history,
In recent times, Haperhomocijs’ce\nemia hos emerged to be
an important risk factor.
Infections that can lead to increased rigk of atherosclerosis :
l. Herpes.
a. (‘,ﬂfomegalovims.
2. C,hlamﬂdia.

Pa’chogenesis :
most accepted theory : “Response to injury Hypothesis’.
Atherosclerosis is o result o the injury to endothelium.
The three most important causing endotheliol injury :

l. H5Per|ipidaemia.

a. Inflammadion.

3. Hemodgnamic disturbances.

Pathology ¢ v4.0 « Marrow 6.0 ¢ 2022
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HeTT\()dljnarﬁiC disturbance :

whenever there is Laminar non furbulent Slow.

l

There i¢ increase in Sactor KLF-a (Kruppel like Factor Y,

'
Increoses the an’chesis of atheroprotective genes.

!

Therefore KLF-3 is atheroprotective.

most common vessels affected in atherosclerosis :
Abdominal aorto> coronary cxr’cer5> PoPli’ceoJ o\r‘rer5> internal
carotid acherﬂ > circle of willis.

Arterial wall changes in response to 1r)jur5 :

Arterial wall c'nomges in response ‘o
endothelial '\r)jurﬂ i

O :

Chronic endotheliol injury '

* Hyperlipidemio. '

. Hﬂper’tension

L SmOHms

Ho cteine

Hemodynamic factors

Toxins

viruses
Immune reoctions )

endothelium

Intima.
medio
Rdventitia

Response o iqjur5

endotheliol dystunction (eg
increased permea.bilihj
Leukocyte adhesion)
monoca&e adhesion and
emiaro.hon

Smooth muscle recruitment to
intima. Macrophage activoation

macrophage § Smooth
muscle cells engul‘# lipid

Fibro?aecka
oafheroma.

Lyrpocyte I
Oollagen

Active space

smooth muscle proliterotion,
Collagen and other eCm

deposition, extracellular lipid Lipid debris

Lymnphocyte
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Therefore, response o a. chronic endothelial injury produces
endothelial d53¥unchon, macrophage activation and smooth
muscle recrutment.

These cells engul\‘r lipid and lead to col\ogen ond other ecm
deposition. nlong with accumulation of extracellulor lipid it
leads to the formation of an atheromatous plaque.

Atheromatous plaque 00:25:22

Atheromatous plague

Fibrous cop

(smooth muscles, Cells

macrophages Collagen,
L‘ljmp'n elastin)

Foam cells

chole;.;erol Necrotic centre
L (Cell debris , foam cells,
cholesterol erystals, Cod
. Fibrous cap

* Outer most Iaﬂer.
* Consists of smooth muscle cells, macrophages,
|}jmph0¢3f€§.

* These secrete profeoglgcans like collagen, elastin.
3. Necrotic Core :

Cholesterol clefts, cell debris and foam cells.

Foam cells : Lipid laden mcrophages.
3. Shoulder :
Smooth muscle, collagen and ln&'\ammod-orﬂ cells.

F(L'H}j streok :

It is the earliest lesion of endothelial injury,
Present in childhood,

Con loter develop into atheromodous plague.

Pathology * v4.0  Marrow 6.0 * 2022
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Theg) are Be\\ouo Yot lesion seen in vessel wall.
Dietor Y Hobits :
Dietary habits can have a huge impact on development o¥
otherosclerosis.
ptherosclerosis
g Vegetarion  meat - eater
Types of Plaques 00:29:15
Stoble Plague Vulnerable Plaque
when the main componen% i | wWhen the main componen’c is
the Sbrous cap/ shoulder. ¥he necrotic core.
more dangerous.

Complications * (mnermonic : ACUTE)

. Aneurysm.

a. Coleification.

2, Ulcerofion.

4, Thrombosic.

S, embolism.
Aneurysm 00:32:50
Localized abnormal dilodation of vessel wall. g

g

Tﬂpes=
. True aneur}jSm.
3. False/ pseudoaneurysm.

Pathology * v4.0 * Marrow 6.0 » 2022
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True aneur55m Pseudo aneurasrn

* Involves all three lmjers. *  Wwhen there is an

* Dueto {‘ninnins or extravascular hematoma.
weaking of the wall. communicating with an

intravascular spoce.

example : Atherosclerosis, example : Post Mi rupture
Anterior fransmural M. leads to wall rupture forms

a. hematoma. leading to false
aneurysm.

It is also called Pulsating
hemadtomo.

Based on shape :
. Soaccular : Spherical Ou’cpounhing.
a. Fusiform : ijlindrica]/ circum®erential diloion.

Adventitio.
media.
Intima _

[Soccular  Susiform, TS
T aneur‘gsm

True cmeurgsms

Diss.echng aneurﬂsm

MC cause of abdominal aortic aneurysm : Atherosclerosis,
mC cause of ascending aortic aneurysm :

aoeds aA)joy
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Abdominal Rortic Aneurysm
Risk of rupture depends on the size :
24 cm ¢ Rigk is nil.
4-S om ¢ RigK is 1% per yeayr.
S~ em ¢ RisK is 11% per yeo.
7l ecm : RisK is aS% per yeay.
Sgndromes associoted with Aneurysms
. marfan’s syndrome : Defect in Rbrillin which leads to
cgshc medial degenerodcion.
a. Loeyt Deitz syndrome : Defect in elastin.
3. ghler Danlos syndrome Defect in TEF-A signaling
pod-hwaﬂ.
Syphilitic Aneurysm 00:40:35
Also known as Leutic aneurysm.
Seen in ker’ciarg saphihs.
usually offects ascending aorta and vasa. VaSOrUM.
ghows “ree bark! appearance of vessel woll.
MCQs.
A 44 year old woman dies as a. consequence of o 'stroke’. At
owtopsy, she is found to have o large right basal gangfia.
haemorrhage. She has an enlarged SSO gm heart with
predominantly left ventriculoyr hﬂper{rophﬂ. Her Kidneys are
small, about 80 gm each, with cortical scarring, and
microscopically they demonstrate small renal arterioles thok
howe luminal narrowing $rom concentric intimal thickening.
which of the following is the most likely condition associoted
with her findings?
A. Autosomal dominant polyeystic Kidney disease
&. Diabetes mellitus, ’cgpe I\ %
c. ngercho'teskero\em'\a %
. mahgnon’c hﬂpeﬁens‘\on §

€. moncheberg’s medial caleification
&xplanoddow Onion SKin appearance ic seen in haperplas’dc
arteriolosclerosis, found in Malignant hypertension.

Pathology ® v4.0 * Marrow 6.0 ¢ 2022
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A 77 year old man with decreasing mental function has
developed increasing dyspneo. for the past 3 years. On
phgsical examination he has a diastolic murmur. A chest CT
scan shows an enlarged heart and prominent aorta. He dies
from complications of pneumonio. At autopsy, the

thoracic aorta. is aneurﬂsrr\al\!j dilated. A microscopic section
of the aorta shows chronic inSlammadion and luminal
narrowing of vasa vasoro. There is disruption of the aortic
medial elastic fibres. which of the Following conditions is most
likely +o cause these findings?

A. ngercholesterolemia.

8. Mmarfan syndrome.

C. Polyarteritic nodosa.

D. Talﬁogjaw arteritis.

=8 Terﬁou’ﬂ saphilis.

F. ANCA-associated vasculitis,

i:xplanation ! Thorocic aorta aneurysm with vasa. vasoral

narrowing is seen in in 55philitic aneurysm.

Pathology * v4.0 » Marrow 6.0 » 2022
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BLOOD VESSELS : VASCULITIS
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vosculitis ¢ InSlammadion of vessel wall.

vasculitis classification :

Chopel Hill

clossification

; |
‘ Large vessels: medium vessels : Small vessel

giant cell/ Temporal Polyarteritis nodosa.
\ arteritis. Kowasaki diseose.
|
{

Tokoyosu arteritis. 1 Burger’s disease.

‘

N

| i
[ immune complex medioted : Pauci immune / ANCA medioted }
Henoch-Schoenlein purpuro. wegener .1 granulomodosis.
goodposture sgnd.rome. microscopic polgcmgu’ns. }

SLE. (Lhuf9 Strouss s.\jndmme.
L !

Anti-Neutrophilic Cytoplasmic Antibodies/ANCA 00:03:35

Presence of antibodies against the granules of the
neu’crop‘nils.

There are fwo ’cgpes, of BNCA :
C~ANCA : Cytoplasmic ANCA (Anti proteinase-3 ANCA).
P-ANCA : Perinuciear ANCA (Anti myeloperoxidase ANCR).

P-ANCA

Pathology * v4.0 * Marrow 6.0 » 2022
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P—-ANCA : Seen in microscopic F.ohjongn%\s; ond C.hurg Stroumss
sundrome.
-

C-ANCA : Seen in LWeagener’s granulomodtosis.

C~ANCA

mnemonic, world Cup
Luegner’s aranulomodosis is :
C~ANCA posi’cive.

On immunofiucrescence ’reshng,
P-BNCA shows perinudear s’cainmg.

C—PANCAS show di?i}useH cﬂkop'.asrnic s%o;ming.

ANCA is not specific to vaseulitis as it is also increased in
other autoimmune conditions like SLE, Ulcerative colitis or

Primartj scleros‘mg cho\ang'ﬁris.

Po@chogenesis of vasculitis :
It con be of two types : Non-infectious/immune and

Infectious.

Non-infectious are :
* BANCA medioted.
* Hypersensitivity reaction/immune complex mediated,
®* T-cell medioted.
* Anti-endothelial am’ciboda mediated.

Pathology * v4.0 » Marrow 6.0 » 2022



Giant cell arteritis 00:09:26

Also Known as ’cempom! orteritis.

It is the most common vasculitis associoted with the
elderly (>so 5eo.rs).

The most common vessel involved is the

Other vessels that can be afSected are the oph’chalmic
ar’cerﬂ ond vertebral ar’cerﬂ.

The most common symptom is o localized headache.
The most specific symptom is jaw claudication.
Other symptoms are fever and weight loss.

It can be associoted with polﬁmﬂalsia rheumatico.
Increased g5R present.

lnmsﬁsa’don ot choice : Arterial vessel wall bi0955.
A Minimum 3 fo S em of the vessel wall is taken.

Giant cells

- Blood vessel
lumen

His’copa’chologg :

granulomotous inflammadion.

Giant cells.
Infiktrodion of the vessel with D4 + T cells
Fragmen’mﬁon of internal elostic lamino.

These are best visualized on W&/ Verhoels van aieson's

stain.

Pathology ® v4.0 * Marrow 6.0 ¢ 2022
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Treatment :

Steroids or imMuNosuppressoant drugs.

Fragmented
internal
elastic lamina
on Wgq stain

Takayasu arteritis 00:17:10

Age ofSected < s0 years.
Also Known as aortic arch 55ndrom or pulseless disease.
The most common vessel affected is the subelavion arferﬂ.

Least common our’ter:j offected is the coronary ar*:erg.

Clinical presen’coecion :

aoeds aAljoy

Loss of pulse in upper extremities.
ﬂsijmme{'rlj in &P,

Pathology  v4.0 * Marrow 6.0 » 2022
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His*ropod’nologﬂ :

aranulomadous inflammadtion present.

Presence of giant cells.

Polyarteritis nodosa 00:19:48

medium vessel vasculitis.

Type W h}jpersensi’civifa reaction (immune complex
medioted).

Al organs can be afSected : tidney, heart, &IT, liver.

Pulmonary vessels/lungs are never affected.

The most common cause of deoth is renal failure. :
Kidneys can be offected but glomerulonephritis is not seen. I
C;ommon’l\tj associoted with mononeuritis multiplex.

20% oY paients are positive Lor Hbsng.

Fibrinoid
Necrosis

RBCs

His’copod-hologﬂ :

Fibrinoid necrosis in the vessel wall is presen’c.
Tronsmural segmn’cal necrotizing inSlammadion.

Al stages of inflammadion con be seen in a. single vessel.

Kawasaki disease 00:26:38

Common in Jopanese.
nge {5 Bears.
most sPecﬁ—‘\c vosculitis in children.

Active space

Also KNown as mucocutoaneous lﬁmph node androme.
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* Fever »I04.3°F
1 S’cmwberrn_.j ’rongue
* Redlips

Cervical lymphadencpathy

Superficiol skin
layers desquamate easily

|r Occasional intermittent
colicky olbdominal pain
Rssocioted with mi

D\agnosﬂc criterio ¢

Howasoki diseose

(usmhﬁ children <s years)

A rash over the trunk
and perineal area

Conjunctival redness
. ah, argy
. lrrrm.bxlthj

Cardiac complications
in S-30%

Red soles and palms

Fever + Any 4 of the ¥o|\owit\8 S:

mMnemonic : CRzAM.
Conjunctivitis,

Rash.

zdemo.

ﬂdenopodthtj.

mucosal involvement.

mnemonic : Kawosalki.

¥ ¢ Conjunctival redness.

A: F\Be LS years.
W : Vasculitis.
A: ndenopa’thg.

Pathology  v4.0 » Marrow 6.0 » 2022
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S ¢ Strawberry fongue, skin rosh.
A : Anti-endothelial antibodies.
K Coronarﬂ ar’cer5 involvement.

| ¢ Increased plo&ele{'s.

The most common'ug affected vessel is the coronary m'terﬂ.
(maocardial infarckion can occur in childrer.

Buerger’s disease :
Also ¥nown os ’chromboangu’cis obliterons.
Seen in middle aged, male smokers.
Clinical Signs

Intermediate cloudication.

Rest pain.

Gangrene.
Can afSect all types of arteries, nerves, and veins.
microscopic feotures :

* Neutrophilic micro obscess.

* granwomatous inflammadion.

Wegner's granulomatosis 00:35:30

Now called as Granulomotosis with polgmgii’ds_

3 organs affected are : Lungs, blood vessels and Kidneys.

It hos a triod of :
l. Lesions in upper ond lower respurodrorﬂ trock :
Otitis medio.
Nasal septal perf}omﬁons.
Polﬂps.

Lung grcmudomas/ cavitary lesions in the lung,

a. Vosculitis.

Active space

3. \'ﬂidneﬂ involvement :
Focal Slomerujonephrihs.
Qapid15 progresswe Blomerudonephrihs.
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95% of coses are C-ANCA positive : Can be used to see the
recurrence or Se\ferﬂy ot the disease.

His%opa’chologuj :

granulomatous inflammadion with giant cells.

Microscopic polyangitis :

Similar to polyarteritis nodosa.

Involves small vessels.

P-ANCA positive.

Clinically oftects lungs.

Slomerulonephritis may be seen.

Also known as Leukoeytoclastic (WBCs broken) vasculitis.
His’copatholo% : '

Fragmented neutrophils are present.

Segmental fibrinoid necrosis is present.

Churg Strauss syndrome :

Now called al\eraic granulomatosis with angjiitis.
Associated with bronchial asthma, eosinophilia,
odlergic rhinitis.

Hisfopa’cholo% : @ranulomoatous inflammadion.

Henoch Schonlein purpura 00:42:25

most common vosculitis in children.
Clinica]\g involves : SKin, joints, &IT, and Kidney.
lgﬂ medioted vasculitis.

Causes of granulomatous vaseulitis :
* Wegener’s granulomadosis.
b Todﬂa{.jaSu arteritis.
* Churg Strauss syndrome.
* Temporal arteritis.
* Buerger’s disease.

Q. A &S year old man presents with sudden onset
blindness. He gives a. history of frequent headaches along

Pathology = v4.0 » Marrow 6.0 » 2022
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the sides of his scalp. which is the investigation you will do
%o confirm the diagnosis ?

A. Slit-lamp examinadion.

&. Biopsy of the vessel.

C. 2SR,

. nr‘ceriogmm.

Q. A 19 year old young woman who emigm’ced £rom Taiwan 8
years ago presents with fever, malaise, myolgias, arthritis
and coldness in her upper extremities. She has o weak
radial pulse bilaterally, and o. Magnetic resonance
angjiogrom reveals nearly 5% stenosis of main arteries
originating from the aorta. She likely has which of the
following conditions?

A. Buerger’s disease.

B. howosaki disease.

C. Takayasu arteritis.

. Temporal arteritis.
Q. A 33 year old female presents with abdominal pain,
fever and malaise for the past & months. The patients
microseopic \mage $rom the biopsy is given below. The

amorphous, pro’cemaceous. moderial in the vessel woall is?
A Hljahne arteriosclerosis.

B. Fibrinoid necrosis.
C. Coseous necrosis.

. Hﬂodine arteriosclerosis.

Q. A 30 year old male smoker presents with gangrene of his
extremities. which one of the %l\owins histologic ?mdings
from a. biopsy of the blood vessel supplying area?

A. aronuwomoadous inflammadion with 3'\cm’c cells.

Active space

. Fragmen’m.’cic)n of neutrophils.
C.. Fibrinoid necrosis with over\ging thrombosis.

D. Thrombosis with microobscesses.
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' VASCULAR TUMORS

Classification of vascular tumors

00:00:24
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Vascu!ar el @ qm CLICK IlEIIEéb
[ | )
E»enign furmor Borderline malisnan’c tumor
W \L l
Hemcmgion\a Hemangioendothelioma, Hemangiopericytoma
] Lymphangiomo. Kaposi sarcoma, Angjosarcomo.
Glomus tumor
Vosculor ectosio
Reactive voscular
proliteration
Vascular ectosia
Nevus Spider Hereditar
flameus angiom hemorrhagic
’celcmgiecmsia ’celrmgiec’msia
meC. A sPider like Also kKnown as
Vascular | lesion Osler weber
ectasio. Rendu syndrome.
Birth
Autosomal
moxk. .
dominant
disorder.
Defect: TeF.A
siSnalinB
paﬂﬁwmj.
T&F_8 : most
Jrr'\b\'ogerw.ic
ca’colﬁine.
me site Head § Heoad § neck
neck
microsco% Diloted
blood
vessels
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Hemangioma

00:05:26

Benign blood vessel fumor.
very common.

Capi\\art:j
hemomgiorna

Covernous
hemansiorna

more common

Less common

number of small
blood vessels RBCs in
the lumen).

me site superficial (skin/ Deeper fissues (liver)
subcutaneous tissue)
Microscopy Proliferation of large Proliferation of large

diloted vasculor

spaces/ channels.

self regressing

Not self regressing

Clinicopathologic correlotion : Von Hippel Lindau (vHL)

syndrome (ossocioted with covernous hemcmsioma).

Ptjogenic gmnujoma :

* No pus or Sro.nudoma.

* Site of lesion @ Skin or gingivo.

* piso called lobular capi\\m’B hemangioma_

* microscopy ¢ Cells present in lobules, with Proli?ero&cion
of blood vessels.
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Lobulor capil\arﬂ hemangioma

granuloma. arowidarum :
* Variant of pyogenic granuloma.,
* Seenin pregnancy.
* Also o lobular capii\ar5 hemangioma.

Lymphangioma 00:12:00

Proliferation of 15mpho¢ics.

Blood vessels Lgmpho.{ic vessels

Thicker Thinner

RBC in lumen No RBC in lumen.
Serous fluid in the lumen can
be seen,

a {Bpes ;
l. (‘,apino.nj lﬂmphangioma.
a. Covernous lgmphangioma : Can be associated with
Turner’s syndrome.
Riso called
cgsﬁc
'nagroma.

aoeds anjjoy

Pathology * v4.0 « Marrow 6.0 « 2022



Reactive voscular proli?eroedons :

6ac11\ar5 o.ngiomoicosls :
* Cousative foctor : Bartonella hensloe.
. u5ucu\5 seen in immunocompromised hosts.

glomus tumor :
* Arises from glomus body (peri-ungual areo).
s Sisni%mnce : Thermoregulation body.
* Potient presents with very painful tumor in nail bed.

Kaposi sarcoma 00:16:51

Cousotive factor : Human herpes virus 8 (HHV 8).
a=me malignancy in HIV positive patients.
<een in immunocompromised hoste.

Haposi sarcomao.
Diseases caused b5 HHV 8 :
I. oposi’s sarcomo.
a. Primary efSusion lymphoma.
3, multicentric castieman’s disease.
4, Plasmablastic lamphoma,

4 different types :
I. Chronic/classic/guropean (HIV -ve):
akin/subcutaneous tissue.
No \3mph node involvement.
3. Bfricon/endemic (HIV —ve) :
SKkin involved.
ujmph nodes can be involved.
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2. HIV associoted (HIV +ve) :

Deep tissues affected.

I.Bmp'n nodes can also be involved.
4. Transplant associoted (HIV -ve) :

Deep tissues affected.

L.Bmph nodes can also be involved.

haposi sSorcomo.

Skin lesions :
3 {Hpes :
l. Poteh : Flot lesion.
3. Plaque : Slightly raised lesion.
3. Nodule : Raised lesion.
microscop\tj :
* Plump spindle cells.
* slit like vascular spaces.

Angiosarcoma 00:23:38

High'|5 maligncm’f and aggress‘we furor with poor prognosis.
Risk foctor : Radiotion.

Commonly aftects liver : Hepatic angiosareoma.
Risk factors for Hepatic angiosarcoma. :

. Poly Vinyl Chioride (PVE).

a. Arsenic.

3. Thorotrast.

microscop5 :
PoorIH di¥ferentioted tumor with highlg pleomorphic cells.
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IHC morkers :
VWF (Von willebrand facton), € 21, veaF (Vascular
endothelial Growth Factor), factor 8.

Stewort Treves SBndrome :
* Angiosarcoma. which develops in long s’canding
lﬂmp'nedema,
* Latent period : 10 years.

ujmpho.ngiosarcoma :
Can occur after o moditied radical mastectomy with lﬂmp'n
node dissection.

mCcaQs :

Q An elderly lody underwent mastectomy and axillary
lymph node dissection for breast carcinoma. 10 years
back. She now presents with multiple, confluent,
hemorrhagic, necrotic and elevated purple black papules
over the rlghk upper limb. Whot is the most 11Hei5
diagnosis?

A. mondor’s disease.

. 2uskals disease.

C. Stewart Treves sandrome.
D. Tietze's syndrome.

Q RAa3 year old HIV positive male s seen bﬂ his
physician. The patient is concerned about the
development of multiple red to purple skin plaques that
have become nearly confluent on his arms and legs.
The skin disorder is most likely

A nngloedema_

B. Rngiosarcoma.

C. haposi's sarcoma.

D. Osler weber rendu disorder.

Active space
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CARDIOVASCULAR SYSTEM : PART 1
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Normal blood Slow :
Deoxygenated blood from sve § ve - right adrium = right
ventricle = Lungs —> oxygenated blood —> left atrium left
ventricle = aorta. = S\ljS‘{'em'lC circulotion.
Layers of heart :

* Pericardium.

* mMyocardium.

* endocardium.

Pericardial co.vi’cg

endocardium
mﬂocardm

Fibrous

pericardium
Parietal 1a5er of
serous pericardium
gpicardium (Visceral
layer ot serous
pericardium)

Heart failure 00:04:13

Heart Failure

{ J

Le®t Heart Failure Qisht Heart Failure
Lwe) ®RHP)

Lungs most afSected (due to backpressure).
Lungs : PtdmoncuB congesﬁon and edemo.

aoeds aAjoy

morpho!oaﬂ :
* Gross : Wet, bloggg ond edemodtous.
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* microscopy : Heart failure cells (hemosiderin laden
macrophages).
Shain with Prussian blue (Perls stair).
hidn65 : feute tubular necrosis.

MCC of RHF : Lett heart Failure.

MCC isolated RHF : Pulmonary hypertension.

Liver and spleen aftected.
* Liver : Congestive hepa’comegoda = Nutmeg liver.
* Spleen: C,onseshve splenomegcdﬁ —>

&amma. gandy bodies (contain caleium, hemosiderin
and fibrosis).

Hemosiderin cells

Nutmeq liver Gamma. gandy bodies :

lschemic heart disease :

I F\ng‘ma pec‘coris.

a. mEjocardia] infarction.

3, sudden cordiac deoth.

Active space

4. Chronic ischemic heart disease.
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Myocardial Infarction/MI 00:14:50

freo. of coagulative necrosis in heart.
It is uoedge shaped.

Types of infarct
!
Subendocardial Tronsmural
* Involves the * Involves all 3 !aaers of
subendocardial Zone heart.
(east perilused 20ne). * Also colled ST segmen’c

* Non-ST segment elevotion  elevation infarct.
9
infaret.

Clinical features : Chest pain radioding to left shoulder,
nausea, vomiting, diaphoresis, dyspnea.
lnveshgahons :

R elg:
. ST segment elevation : Transmural infarct.

a. Non-sT segmen’c elevodtion : Subendocardial infaret.
2. T wove inversion.

4, Podchologica] Q waves.
B. Cardiac enzymes

I; mtjoslobin :
* One of the earliest 40 increase in M.
* non speci?\c.
* Rises in | hour, falls in a4 hours.
* Not good for monitoring patient.

3. H-FAaP:
* Heart FO“HU Acid Bincling Protein.

eoeds anjoy

* zarliest to increase.
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3. CK-MG:
* Rises in a-4 hours, falls in 3-3 dows.

* good marker for re-infarction.

4. Troponins : | ond T.
* Troponin | pest marker.

* Theyrise in d-4 hours, fall in 7-10 daygs.

* pest moarker for re—infarction.

S. LDH:
4 I\Jormalhj LDHA 7 LDHI.

* InMi:LOH | > LDHA (LDH Sip).

Morphological changes in MI 00:27:50
Time aross ught microscope glectron
feotures microscope
Reversible
'srl',urﬂ
o-%2 hour | None None Relaxakion of
mgo%rils :
3|5cosen loss)
mitochondriol
swel\ins
Irreversible
‘u}jura
Ya-4 None usually none; variable Sarcolemmal
hours woviness of fibers ot disruption;
border mitochondrial
amrp'r\ous
densities
4-13 hours | Dark &ar15 congulation necrosis;
mottling edemoy hemorr'naae
(occasional)
1a-34 hours | Dark Ongoing coagulo.ﬁon
mottling Neerosisj pyknosis of 8
nuclel; myoeyte g
hypereosinophilias 2
mo.rg'\nal contraction band 2
Necrosis; earl.5 neu’crophi!.ic
infiltrote
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I =3 d.a5$. mottling Coagulotion necrosis, with
with loss of nuclei and
5ellow tan striations; brigk interstitial
inforet infiltrate of neutrophils
center

3-7 dai,js Hyperemic Beginning disin{-earoicion
border; of dead m5o%bers, with
central dg'mg neutrophils:
yellow tan early phagocg’cosis. of
so&’v’rening dead cells by

macrophages ok infarect
border

7-10 doﬂs maximallﬂ well developed
yellow tan | phagoeytosis of dead
and soft, cells; granulation tissue ot
with margins
depressed
red tan
mrg'ms

10-14 dags Red groy well established
depressed granulation tissue with
infaret bor- | new blood vessels and
ders collagen deposition

a-8 weeks eimﬂwh&e Increased col\agen
scar, pro- deposition, with
gressive )
Sroen iorder decreased cenularkg
toward core
of infarct

>3 months SWrinS Dense conagenous scar
complete

First 4 hours : no gross chomges.

zorliest Ii9h+ microscop5 changes : Waviness of fibers.

(-3 dags)

I¥ M <13 hrs, Tripheny| Tetrazolium Chioride (TTC) stain can

be used.
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Paint cut section with
TIC
Normal heart Necrotic areo
(retoins dehgdroaenase) (Loss of dehgdroaenase)
grick red color Pole / yellow

Inforet

Normal area

Complicotions after mi :

nmnemonic : ACTRAPID.

L]

ﬂneurBSm.

Contractile dﬁsiiunc’don.

Thrombosis.

Rupture.

Arrythmias (<l hour = VF) 21 hour— SVTD.

Papillary muscle dgs?mc’cion.

Dressler’s syndrome (autoimmune fbrinous
pericarditis occuring a-3 days / weeks after mb.

Ischemia reperfusion injury 00:47:20

contraction bands
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Sudden increase in 04

and blood Slow
|
Increased Calcium Increased free
radicals
N
Haper-con-tmcﬁng v
muscle Sbers m‘tjockjte domage

b

Controction band
NECrosis
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Carditis 00:00:22

Inflammadion of the heart.
Types

. Pericarditis.

a. maocardi’cis.

3. endocarditis.

endocarditis
InSlammadion of the endocardium.
Diseases :
l. Rheumatic heart disease.
a. Infective endocorditis.
3, Non Bacterial Thrombotic endocarditis (NSTE).
4. Libman Sachs endocarditis.
They all present as verrucae/Vegetations on the heart wall.

Rheumatic Heart Disease (RHD) 00:02:12

F\Se :Sto 1S years.

Multisystem inSamnmatory disorder.

Clinicolly present with history o sore throat.

Occurs a-3 weeks after a streptococcal sore throod.
Organism * B hemolytic streptococci.

Strains of StreptococCi are ¢ 1,35 ,6 /8.

Poschogenesis :
s a +Upe a hgpersensihvﬂ—ﬂ reaction : F\n’dbodﬂ medioted.
(nnemonic for type a hﬂpersensiﬁwcg reoction =

Active space

my Blood &roup is Rh Positive).
The s‘crep’tococoal m pro’ce'm cross reacts with the
Siﬁcopro’cein on the heart andjoin%s b5 molecular mim'\c‘rﬂ.
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The most common valve afSected : mitral valve.
Least common valve afSected : Pulmonarg valve.

Acute rheurnadic Sever uSuad\B presents with mitrol
regurgi’coiion.
Chronic RHD presents with : mitral stenosis.

Revised Jones eriteria.
Major eriteria :
I miamfori,j polgarfhrirﬁs :
Non erosive arthritis (usually involves large joints).
most common and earliest manifestation.
- Pancarditis : All layers of the heart are involved.
Subcutaneous nodules : Painless.
grythema. marginatum : Raised rash, sparing the face.
Sydenham’s chorea. : Involuntary purposeless jerky
movements,

NP oo

minor eriterio. :
Clinicol parometers :
. Fever or ar’chm]aia.

Lab parometers :
l. Increased CRP.
a. Increased eSR.
3. Prolonged PR intervol.

Supportive evidence for diagnosis :
. Raised ASO titer.

a. Positive throot swob for streptococci.

Morphology of heart in RHD 00:11:23

aoeds anjoy

Presents with pancarditis (@l three layers are ofSected).
l.  Pericardium :
Fibrinous pericarditis.
“eread and Butter” pericarditis.
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a. mgocardfms ond endocarditis :
Aschots bodies are seen.
*  Pathognomic of RHD.
* Comprises of :

I. Fibrinoid necrosis.

a. Inflammadory cells.
3. Anitschkow cells.
Anttschisow cells/Caterpillar cells : They are moerophages
with slender, wawy, ribbon-like nuclei
pAscho® bodies can be seen in all layers.
But max\mal\g seen in mﬂocardium.

2, The mitral valve in mitral
stenosis has a fish mouth
appearance.

Therefore, called fish
mouth stenosis/button hole
stenosis.

Stenosis is due o Rbrosis and
caleificotion.

4. In mitral requrgitation, the wall of lett adrium is
thickened.
This is called as Subendocardial jets/meCallum plagues.
Because of requrgitation of blood back into left odrium.

S. mitral valve {hichenins
or commissural fusion and

shortening and thickening
of chordoe tendinoe.
b. Vege{odions : Small, wcxr’cg, %
verrucous and sterile seen orBiEMe Reart
along fhe lines of closure disease

of valve leaflets.

Pathology * v4.0 * Marrow 6.0 » 2022




418 Systemic
Pathology

aoeds sAloY

Infective Endocarditis (IE) 00:22:18

Acute 12 Subacute &

Occurs in a. normal heort usuod\g OCCUrs on previousl5
volve. damaged heart valve.

Coused b5 highlﬂ Virulent Caused b3 less virulent
orgcmism like S‘caphﬂlococcus orgomism like S’trep’cococci,
aureus.

Clinical presentation :
.. Fever.
Splenomegalﬂ.
Roth's Spots : Retinal hemorrhages.
Osler’s node : Painful subcutaneous nodules on pulp of
digits.
S. Janeway lesions : Non tender macules on palms and

= PP

soles.
b. Splinter hemorrhages.

Vegetations

Large, bulky, infected,
frioble, destructive
present along the line

of closure of leaflets.
They are destructive

to the underlying chordoe
tendinae. Since friable, it can easily embolize.

Non Bacterial Thrombotic endocarditis (NBTE) / Marantic
endocorditis :
Can be seen in patients with debilitoting diseases like :

l. Pancreatic cancer.

a. Metastatic cancer.

3. AML-M3,

Pathology ¢ v4.0 « Marrow 6.0 « 2022




Cardiovascular 419
System : Part - 2

Vege’coecions :
small, bland, non destructive, friable present along the lines
of closure of the valve leaflets.

Libman Sachs endocarditis (LS :

Seen in SLe.
Vegetations are present on both surfoces of volve leaflets,

<

but more on the lower side.

Forms o vegetative endocarditis

TYY

Rheumatic heart Intective Non — bacterial  Libman- Sacks
diseose endocarditis thrombotic endocarditic
endocoarditis

The rheumatic fever phase of rheumatic heart disease
®RHD) is marked b5 small warty vegetations along the lines of
closure of the valve leaflets.

Infective endocarditis (12 is characterized by large,
'nrreaular masses on the valve cusps that can extend onto the
chordae tendinae.

Nonbacterial thrombotic endocarditis (NSTE) tupically exhibits
small, bland vegetations, usually ottached ot the line of
closure. One or many may be present.

Libman Sacks endocarditis has small or medium sized
vegetotions on either or both sides of the valve leaflets.

Al these Vege’coecions ore sterile excep’c intective endocarditis.

rngocardihs :

Inflammnadion of myocarditis.

Coxsackie A and & can lead to mgocardi’cis.

Trichinella. spiralis is the most common helminth leading to

Active space

mﬂocardi’ds.
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Pericarditis :
Types
Acute pericarditis Chronic pericard‘rtis
I. Caseous pericardi’cis seen | Chronic constrictive
in T8. pericardihs seen in Te.
a. Hemrrhagic : seen either ‘
in T or madigno\nca.

3. Fibrinous : RHD
4. Serous : RHD or SLe

Cardiomyopathy

A disease of the cordiac muscle.

Tﬂpes=
l. Diloted.
a. ijper’croph‘xc.
2. Restrictive,

Dilated cardiomgopo.{hlj (e
most common type of cardiomyopathy,
Couses :
. \diopadhic.
Alcohol : Most common cause of DCM.
Cobalt.
Cardiotoxic drugs like ndriamgcin, Doxorubicin,
mMyocarditis.
. Hemochromatosis. (Can couse both DCM and restrictive,
but DCM > restrictive).
Postpartum.
8. genetic:
Mutadion of sarcolermmal proteins : Titin gene mutoation.

& NP e o

=~

aoeds Aoy

Tikin : Largest protein in human bodﬂ.
aross po@cholo% :
Dilatotion of all four chambers of the heart.
Leading to a Qabbg hypo-contracting heart.
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His’copcxt\'\oiogﬂ :
. Hypertrophied muscle fbres.
a. \$ the DCM is due +o Titin mutotion : Presence of Ninjo.
star nuclei.

Mistologie appearance of ninja-stars
like nuclei in diloted card'\omﬂopa{hg

Ninja. - stars x ¥+ *

Takotsubo cardiomyopathy 00:41:50
Type of Dem.

pleo Known os Broken Heort sSndrome.

pue to there is release of

large amounts of cotecholamines.
These cotrecholamines cause the selective bod\oomng ond
h5per’crop'n5 ot the left ventricle.

The heart shapé in this DCM
looks like a. Japonese octopus
trap colled Takotsubo.

Tokotsubo cardiomgopoﬂchg

’ Japonese octopus trap
. (tokotsubo) P

Active space

Normal heart . Takotsubo cardiomyopathy
Normal shope of lef ventricle shape of the left ventricle becomes
when it contracts similay 4o the octopus trap
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ﬂrrhg%mgenic right ventriculor cardiomgopodhl.j :
Autosomal dominant disorder.

Selective right ventricular hﬂper’cmphtj.

Due to mutodtion of plakoglobin or desmosomes.

Noxos SSndrome.
L nrrhg’t‘nmogenic right ventricular cardiomgopod’na.
a. LUOOB hair.
3. Hyperkeratosis of palms and soles.
Occurs due to plodﬁosbbin mutadtion.

HOCM 00:48:04

HOCM : Hijper’crophic Obstructive C,ardiomBOPa@chS.
Couses :
Genetic : mutoations in sarcolemmal proteins :

* myosin binding protein C.

* Beta muyosin heouﬂ chain.
mMost common cause of sudden
cardioc deoth in young othletes.

Gross pod’nologﬁ : ..
Selective ht:jpechrOPhH of interventricular septum.
it is called “banana. split” con%gum&ion or “bonana. like heart,

His’copa’choio% :

Hypertrophied muscle fibers.

mgo%ber disarray : The arrangement is Known as
“Helterskelter arrangement of muscle fibers”.

Restrictive cardiomgopa’chg :
Couses :

. Idiopadthic.
. Sarcoidoesis.
metostodic cancer.

> o®

nm'gloidosis;

most common cause.

aTTR/ transthyretin deposition.
S. Radiotion.

. Hemochromadtosis.

7. LoefSler’s endomyocarditis.
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&r\domaocardia! Sbroelostosis :
Seen in children <a yeors of oge.
Seen associoted with mumps intection.

Tumors ¢ Qf _h_eart 00:56:10

mosk common tumor of the heart : Secondaries or Mets.
most common primary fumor of the heart : muyxomo.

most common tumor of the heart in children : Rhabdomyomoa.
most common heart valve tumor : Papillary fbroelastoma.
(This showed sea. anemone like projections).

Myxoma. :
uSuod\‘lﬂ seen in le™ otrium.
Couses ball valve obstruction.

Gross po&holo% :
Gelotinous appearance.

Hts’copo@chologg ; ] <
m!:jxoma/ lepidic cells in o mucopohjso.x:ohar\de bachgromd.

Sgndromes associated with myxoma. :
I C,ameﬁ’s syndrome.
4. GNBS mutotions.
mecune Albright s5ndrome is olso associoted with GNAS

mutodion.

Rhalbdomyoma. *
most common cardiac tumor in children.
Con be associoted with
Tuberous sclerosis.

On histopathology :

Spider cells are seen.
Spider cells have glycogen.
Hence, ’theﬂ ore PAS +

Active space
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A 19 year old woman has had increasing malaise for the past
S months. On ph5$ica1 examinadion she has a cardioe murmur
characterized b5 o mid—-sas&o\ic click. An echocardiogmm
demonstrotes mitral insufticiency with upward displocement
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of one leaflet. There is aortic root dilokion 40 4 cm. She has

adislocoted right ocular erystalline lens. A year loter she dies
suddenly and unexpectedly. The medical examiner finds o
prolapsed mitral valve with elongation, thinning, and rupture of
chordae tendinae. A mutodion involving which of the Following
genes is most likely to be present in this patient?

A. Beto mgosin.

B. CFTR.

C. FGFR.

D. Fibrillin,

€. Spectrin.

E Dgs’crophm.
Answer : Fibrillin,
Explanation : The diagnosis is Marfan’s syndrome.
Associated with fbrillin gene mutadion.

A aa year old man has had increasing malaise over the
past 3 weeks. On phgsical examination his vital signs show
T :39.3°C, PR : 105/minute, RR : 30/minute, and BF : 80/40
MM Ho. On auscultadion of his chest, a loud systolic cardiac
murmur is heard, and his lungs have bibasilar crackles.
Needle tracks are seen in his left antecubital fosso. He
has splinter haemorrhages noted on fingernails, as well as
painful erythematous nodules on palmar surfaces. A tender
spleen tip is palpoble. A chest radiograph shows pronounced
pulmonary edemo. Which of the %l\ouu'\ng laboratory test
findings is most likely to be present in this patient’s peripherol
blood?

A. Creatine kinase-mMg of 8% with a. total C4 289 U/L.

&. Positive blood culture forPseudomonas oeruginosa.

C. Total serum cholesterol of 374 mg/dL.

D. Blood urea. nitrogen ot I8 mg/ dL.

€. Antinuclear antibody titre of 1:SI3.
Answer : Positive blood culture for Pseudomonas aeruginosa.
explanation : Diagnosis is infective endocarditis. Therefore
culture POSH'NHB is possible.

AssS Year old man presented 1o the emergencg with
progressive dth.pnea. Hig wi?erepor’cs thot he had chest pain
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7 days back which had lasted for a days. You suspect that
pofients chest pain was due o myocardiol infarction. 1§
s0, bloodlevels of which of the following enzymes would be
elevated now?

A CP

8. SgOT.

C. Troponin.

D. m503\obin.

Answer : Tropon'm.
explanation : Troponin levels are <till elevoted 7 do%s after m.

AT year old gjrl is short in stadure for her age. she has not
yet shown any changes of puberty. On physical exominadion
her vital signs include T : 37°C, RR : 18/minude, P : 75/minute,
and 8P : 16S/85 mm Hg. she hos o continuous murmur heard
over botn the Sront of the chest as well as her back. Her
lower extremities are cool with diminished pulses and poor
capillary filling. She has a webbed neck. A chest radiograph
reveals o. prominent et heart border, no edema. or eftusions,
and rib notehing. Which of the following cardiovascular
abnormalities is she most likely to howe?
A. shortening and thickening ot chordoe tendineae of the
mitral valve.
. Narrowing of the aorta past the ductus arteriosus.
C. Suprovolvulornoyrowing in the oortic root.
D. Lack of development of the spiral septum and partiol
obsence of conus musculoture.

e Single \arge otrioventricular valve.
Answer : Nowrowing of the aorta past the ductus arteriosus.
explanation : The diagnosis is of T urner’s syndrome. There
are two associoted cardiac conditions with Turner’s

. Cooarctation of aorta.

a. gicuspid aortic valve.

Active space

A 1T year old girl experiences syncope while out running for
exercise one afternoon, as she has done for many years.
Physical examinadion, chest radiograph, head CT scan, CBC,
ond chemis’trﬁ panel are all normal. Over the next yeay, she
develops mild dyspnea. and fatigue. She experiences severol
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episodes of near syncope. After another syncopal episode,
she is referred to acardiologist who orders an 1&g that
shows changes of left ventricular h‘ljper’crophg ond broad
Q waves. An echocardiogram reveals left ventricular and
septal hﬁper‘crophﬂ, small left ventricle, and reduced septal
excursion. The septum has o 'ground glass’ appearance.
which ot the %l\ouoing is the most likely microscopic feature
of her disease process?

A. Aschots bodies.

8. Lymphoeytic inRirotes.

C. Pericorditis.

D. m!jo%ber disarroy.

€. Atheroma formation.
Answer : mﬂo%ber disarray,.
explanation : The diagnosis is HOCM. Microscopic d‘nsarrmj is
seen in HOCM.

Two brothers were arguing over o pmper’ca dispute when the
elder of the two complained of chest pain and collapsed. He
was taken to the hospital but was declared broagh’c dead.
The condition responsible for the death of this potient is :

A. Cnns{ric’ci\lecardiomﬂopa’ch&

B. Restrictive co«rdiOmBopath.

C. Diloted cardiomgopa’chs.

D. nrrha’thmogeniccardiomgoPa’chH.
Answer : Dilated cardiomgopoﬂchﬂ.
explanation : Sudden emotional stress can cause Takotsubo
cardiomgopa’chg which is o type of Dem.

The heart of a patient who had sufSered a myocardiol
infraction is subjected to a histopathological examination.
The microscopic image is given below. whod time ?onowina
infarction would you observe this?
A. 30 minutes to 4 hours. ? 'ﬂr’ T
L .
W

g

B. 4 %o 138 hours.
C. 13 to 24 hours.

D 3107 dmds.

Answer : 14 1o 44 hours.
explanation : Neutrophils are seen in the muscle fbres.
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OBSTRUCTIVE LUNG DISEASE oo i
@ (]W& CLICK IIEREeb

Eespira&ora troct

Qespiroecorﬂ bronchiole + alveolor
ducts + alveolar sac — Acinus
(Gunctional unit of lung) —
AfSected in emphysema.

ers

i 2 (. J
mucosa. Submucosa.  Muscularis  cartilage
| L alands
& 1
gpithelium Lamina. Propria. museculoris

mucoso.

The entire resgmtora troct is lined b5 pseudo strotified
ciliaked columnar epi’chehum.
except vocal cords (stratified squamous epithelium) § alveoli

(type | § type & pneumocE,’ces).

Tgpe 1 pneumocgkes lepe a pneumocg’tes
05% cells S% cells

Flat cells Prominent/g!obwar cells

They produce surfoctants § help in
heal'\ns ofter njury.

Carﬁlnses

Strotified squamous
epithelium
Submugcosol slnnds

‘

Histology of respirotory fract

Active space

Rlveolor biop55
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Pores of rohn are present in between alveoli which help in
diffusion of oxygen § other materials.

COPD copp —éronchial

\ Asthma.

eronchiectasis J, Chronic bronehitis

imphgse:m

Emphysema 00:08:03

Irreversible enlargement of airspaces (Acind) distal 4o the
ferminal bronchiole with destruction of walls (Without Rbrosic).

Risk factors (pa’chogenésis) :

. Smol-sing : Increases elastase acti\ri'cg.

* Alpha | antitrypsin de%ciencg : Decreases anti proteases
— Increases elastase activity — Destruction of wall —
anphgsema.

In lungs there is a. delicote balance between the elastase §

anti elastose.

TBPGS .
* Centrilobular/centriacinar : Types of emphysema
Dilated respiroscorﬂ > Centribular

bronchioles but air ducts jalveolar

sac are spared. &g i

L. mMC type of acinar clinically . -D# Paraseptol

a. MC smoking associoted g S
emphBSema.

3. Usually offects upper lobe of E: E&mﬁm
hmgs. :

* Pan acinar : All bronchioles, air
ducts § alveolar sacs are involved.
L. Usually affects lower lobe of lungs.
3. Rssocioted with O | anti-trypsin deficiency,

* Para septal/distal acinar : Distal acini afSected, central
spared.
. Associated with spontaneocus pneumothorox.

* Irreqular : any part of the acini are afSected,
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Disease
L. mMC +5pe seen on au’cops&.
wormal spaces
Dilated spoces
Dilated spoces
Normal spaces
Para. seé‘rod oLc:‘nmr
Histology * Broken sep’m/ alveolar walls — Floating septa.
Clinically , barrel shaped chest, Slottened diaphragm is seen.
The patients are called pink puffers (no cganosis).
Chronic bronchitis 00:19:59
Persistent productive cwgh Lor atleast 3 consecutive months
for otleast a consequent years in the absence of any other
identifioble couse.
meC ditSerential : Tuberculosis.
90% are smokers, which irritates the
MUCOSo. — Mucus 3\omd hﬂper’cropha
occurs — Increosed mucus
production — Productive cough §
increosed reid Index.
Reid index : Rotio of thickness of mucus gland layer 1o the g
thickness of wall between epithelium § cartilage. é

Normal = 0.4,

Increased in chrogic bronchitis.

coblet cell htjperplasia % basement membrane thickening con
also be seen.
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Bronchial asthma 00:25:25

Hyperresponsiveness ot oirwoys as there is reversible
bronchoconstriction § inflammodion of airways.
Poichogenesis: T;jpe [ hapersensifivi’cg reaction.

Genetic components :

* gene Yor akopy is on chromosome S.

. PolUmorphisrn in IL 132 § Adam 33 gene Modrix
metalloprotease.

* Increased YL 40 associoted with increased severity of
bronchial asthma.

Pa‘choloaa : /Spwcum microscopg

Curshman spirals  Chareot Leﬂden crgs’mls Creola. bodies

l ! &

whorled mucus ~ Composed of eosinophillic Sloughed mucus
plugs membrane protein galectin epithelium
10

Curshman spirals Charcot leyden erystals

Creola. bodies

His’tolo% :
The process is called as ntrwa5 remodening.
* Increased mucus prodm:’cion.

e

* goblet cells hgper’crophg.
* Thickened basement membrone.
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* Lamina. propria. with inﬂommo&:orﬂ cells.
* Smooth muscle hﬂper’cropha.

* Submucosal gland hﬂper’crophﬂ.

Reid index : Normal.

Bronchiectasis 00:37:36

Abnormal permanent dilafodion of bronchi § bronchioles. :

Couses
i
N )
COngen‘rtoJ/ genetic Acouired
| |
v P v l
Kartagener Cystic Sbrosie  Obstruction i ReBkion
syndrome
Y < S
Foreign bodﬂ Turmor

rartagener %ndrome :

* Also known as Immotile Cilia sandmme/ primary cihour5
dgs'ﬁinesia.

* Defect in dynein arm of cilio.

* Triad : Bronchiectasis, sinusitis § situs inversus.

* male and female infertility may also be

present.

Active space

pronchiectasis

Pathology * v4.0 » Marrow 6.0 » 2022



432 éystemic ,

Pathology

aoeds aAljoy

49

Lower lobes (bilcﬂceml\g,) are usually ofSected,

when we put o probe in these dilated spaces — In a normal
person, probe stops a-3 ems before pleura.

I¥ my padient has bronchiectasis, the probe almost reaches
the pleura.

Complicotions :

* Lung obscesses.

* Brain abscess.

. Empgemo.

* Amyloidosis : AR amyloidosis produced $rom serum amyloid
associoted in the liver.

Q. A &7 year old man is beiﬁg evoluated For cough

and dyspnoea. for & months. He is not a. smoker. Work up
revealed emphgsemoecws changes at lung bases. He reports
that his father and uncles were diagnosed with liver failure
and lung disease ot re|a’cive|3 young age. where is the gene
encoding the defective protein located ?

A. Chromosome |.

B. Chromosome 3.

C. Chromosome 14.

D. Chromosome IS.

Answer : Chromosome 14,

Centriocinar emphBSem occurs MC in smokers.
Alpha. | anti frypsin de%ciencg leads to both liver § lungs
disease § the location for this mutation is chromosome 14.

Q. A 3Syear old woman presented with recurrent episodes
of breathlessness, wheeze and chest tightness. Auscultation
of the chest revealed biloteral wheeze. Sputum microscopy
reveals the following, What is the most hKelg dlaBHOSlS ?

A. Sarcoidosis. \ - .
&. Chronie bronchitis.

C. eronchial asthmo.

D. Asbestosis.

Answer * Bronchial asthmo.
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Charcot leﬂden crﬂs’mls can be seen In the image.

In sarcoidosis , we will see non-caseoding granulomas or
osteroid bodies or schaumann bodies.

Chronic bronchiectosis : Reid index is increased.

In asbestosis, asbestos bodies are seen.

Clinical scenario :

A 44 year old woman working in o bakery presents with
episodic cough, wheeze and shortness of breath with

s.h,é}ﬂﬂ, itehy runny nose and woatering eyes. She realized thot
rice bron worsened her sgmp’coms — she is allergic to rice
bran.

Chest x ray is normol, Fev/FVC ratio was low.

SKin prick testing was positive to Sour, red bran.

ANS : SKin prick test positive indicates an allergic element.
Other tests — Atopic asthma can be suspected, sputum
examination can be done to look for Curshman spirals ,
charcot ieaden crgs’ca]s g Creola bodies.

Genetic testing for chromosome S or gndobronchial biopsy can
also be done for diagnosis.

Clinical scenario

A 3 year old male child presented with history of fever and
shortness of breath, presented with recurrent respiratory
and pneumonic infections. On examination, apex of heart was
felt on the right fourth intercostal space along midclavicular
line.

Chest x ray was sugoestive of dextrocardio. US& abdomen
showed liver ond 68 on the left side while spleen was on the
right side. Diagnosis?

ANS * Dextrocardio is Sugges’d\re thot the child has Situs
inversus along with lots of infections.

Active space

Other organs are reversed os well Suggeshve oY mr%agener
sgndrome.
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RESTRICTIVE LUNG DISEASE

Total lung capacity is decreased in Restrictive Lung disease/
RLD but Fev/FVC is normoll.

Restrictive lung disease

J l ! J

Fibrosing PReumoconiosis Granulomadtous SmMoKIng

RLD diseases associoted
diseases

Pneumoconiosis 00:01:14

These are oecupational lung disorders.

Development depends on :

* Size of the particle = (0 o S microns > most pathogenic.
Not cleared be cihari.j opparodus.

P Soiubili{kj of particle.

* Duration of exposure (onger duration - increased risk).

* Other synergjstic factors like SmMoKiNg.

Co@cegories :

* Cool worker’s pneumoconiosis.

* Silicosis.

* Rsbestosis.

most will affect the upper lobe of lung except asbestosis
which affects the lower lobe of lung.

Coal worker’s pneumoconiosis :
usuod\g seen in cool-mine workers.
Usually presents in upper lobe of lunggs.

Manitestotions :
. 935mp’tomoecic anthrocosis =
Associoted with deposi’cion

of black carbon pigmen’c.
. Sirnple coal workers pPNeumoeoniosis *
Can manifest as cool macules or coal nodules.
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= Progressive mossive Fibrosis : entire !u.ng undergoes fbrosis.

Caplon Sandmme : Cooal worker’s preumoconiosis or silicosis +
Rheumodoid arthritis.

Silicosis :

* m/C preumoconiosis in the world.

* Seen in sond blasters § usually

ofSects upper lobe of lungs.

* KA Miner's/erinder’s disease.

* Silicosis is S_Ejnergis‘dc with Té.

* Increased risk of lung cancer can be

seen.

* Incidence ot lymph node : :
enlargemen’c especially hilor LAL e me

* X-roy: €99 shell caleificotion. AL

* rossly: Starts as fibrotic nodule —> e\\__"
Coolesce to form collagenous scar.

* Histopathology whorled collagen
fbres.

* irefrengent silica particles sio)
are best seen on polarised
microscopg.

* Fried eqo appearonce : Also seen in

Bone mayrrow biopsy of hairy cell leukemio 5
Biopsy of oligodendrogfiomo.

Rsbestosis :
Usually occurs in congtruction workers/ shipping industry,
usually afSects lower lobe of lunggs.

psbestos fbres
|
J v
Serpentine fbres Amphibole fbres
N7

Firm, rigid fbers, not

Flexible, (‘.urllj
easiy degradable.

fbers, easily s
deogradoble Deposit § cause
Asbestosis.

Amphibole fbres are more pathogenic fhan serpentine.
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Diseases coused bﬂ asbestos :

* Pleural plaque —> M/C § earliest lesion.

* Pleural efSusion.

* Lung cancer (ung adenocarcinoma. —>
m/c type of malignancy) with
IS-30 years latent period of development.

* malignant mesothelioma. (most specific
malignancy caused by Asbestosis) with
35-40 years lotent period of development.

Psammoma. bodies can be seen. Also seen in :

* Papillary carcinoma. of thyroid.

. Papil\arﬂ renal cell carcinoma.

* Prolactinomo.

* Serous cystadenocarcinoma of ovary,

» meningioma.

Colretinin : Tumor marker used for malignant mesothelioma.
Also used in

* Largngeod cancer.

* gastric carcinomao.

* Renal cell carcinomo.

Histopathology : Asbestos bodies/ferruginous bodie seen.
Asbestos bodies are asbestos fibres § i¢ they get coated with
iron = Ferruginous bodies (Prussion blue positive).

They are dumbbell-shaped, beaded, fusiform rod-like
structure.

e e -
Asbestos bodies in Prussian Blue stain

Other pNeumoconiosis

* Baritosis : Barium ’toxic'rtlj.

o Eb}jssinosis : Cotton ’coxicﬂg.

S 6&95(15505\5 : Sugarcane ‘coxici’ca.

* Siderosis ¢ Iron ’rox]e&a.

. e:ergluosis * Beryllium ’coxic‘\{g, produces non-caseadting
granulomas, /D for Sarcoidosis.
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Fibrosing RLD 00:23:11
Fibros‘ulns RLD
& N A
Idiopathic Non g,PemS-’\c stp’rogenic organising
pu!monmg Fibrosis  interstitial preumonio.
Pneun’\onia

\diopathic pulmonary fbrosis is also known as Usual
Insterstitiol Pneumonia. (WP.

TGF-—ﬂ mutotions can be seen.

@eneralised fibrosis is seen in lung parenchyma.

Non specific interstial pneumonio. : Can be ossocioked with
connective tissuedisorders.

Crgp’cogenic organizing preumonia. : AKA gronchiolitis
Obliterans Oranising Pneumonio (BO0P).

Histopathology > Masson bodies (oose Rbrous plague/plucy
con be seen in BOOPR.

Clincal scenarios 00:23:11

mateh the %!\owing ]

I silicosis A. Bosal lobes are involved.

a. mesotheliomo. &. Malignant pleurol efSusion
without mediastinal shift.

3. Coplan si,jndrome C. Initially demonstrated in cool
workers.

4, Asbestosis D. Crozy povement.

Answer :

Silicosis = Cxazg pcwemen’c appearance.
mesothelioma. = moliano.n’c pleurol eflusion without
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mediostinal shift,
Coplan SBndrome - 1ni‘fiod\5 demonstrated in coal workers.
Askbestosis = Basal lobes are involved.

Q. A Ll year old man has had increasing dyspneo. for the
past year. He is retired $rom the construction business.
There are some rales auscultated in both lungs on

phasicod examinadion. A chest radiograph reveals biloteral
diaphragmatic pleural plaques with focal caleification as well
as ditfuse interstitial lung disease. A sputum cytology shows
no atypical cells, only ferruginous bodies. Pulmonary function
studies reveal a. low FVC and a. normal FEVI/FVC rotio. These
findings are most likely to suggest prior exposure to which of
the Following environmentol agents?

A. Cotton fibers.

&. Silica dust,

C. Fumes with iron particles.
D. Asbestos crﬂs%odg.

g E:verﬂl\'\um.

F. Black mold spore.

Q.A a8 year old non smoker presented to emergency

with cough, progressive dyspnea. for | yeaw; Works in stone
crushing indus’crﬂ.

Past history received ATT | year ogo for 6 months.
examinadion hﬂper resonant note on percussion.

Lob tests : LFT, KFT, caC (normal).
sputum for AFS was negadive.
Chest X-ray shows calcifications.
BAL : Reveoled macrophage laden
silicotic particles. Diagnosis?

Answer : Silicosis.
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GRANULOMAS AND INFECTION OF
LUNGS

Sarcoidosis 00:01:07

* Common anwomoecous dicease in western countries.

Diagnosis of exclusion.
* Females >> males.
Average ot presentation : 20-40 years.

mwt135s+em disorder.

Clinicol features :

* Fever, weigh-t loss.

* Qcular = Lveitis, sicta sandrome, keroditis.

* Lymph nodes affected : Hilar lymph nodes enlargement.
* Skin involvement.

* BoNe Morrow * mtjeioph’chisic anemio.

* genitals involvement.

* Salivary Blands involvernent.

* mMC affected organs : Lungg.

Pa’chogenes‘ns :

Type IV hypersensitivity reaction ( cell medioted).
Increased levels of CD4 + TH cells leading o granuloma.
Sormation (INF gamma/ IL-18D.

HLA-A ond HLA &8 associakion.

610935 :

* Non caseating Sranulomas.

* slipper shaped nuclei (epitheloid
cells).

* Naked granuloma. (obsence of
lymphoeytic collar).

Active space

Inclusions of sarcoids *
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Schoumann bodies ¢ 6asophihc due to calcium concretions.

Rsteroid bodtj 7 .‘ Sc'n 5
Biochemical tests :
* Increosed Cd4 to CD 8 cell ratio.
* Kveim'’s test positive.
* Increased serum calcium : Metastatic coleification.
* Increased level of angiotensin converting enzymes.

Hypersensitive pneumonitis 00:10:45

Type oand Tﬂpe v hﬂpersensihvvcﬂ reaction.
Coused bg inholotion of organic dust like moulds or hoqj

Tuberculosis 00:12:08

* Coused bﬁ mgcobac‘cerium tuberculosis.
* C/F: Fever, night sweats, weight
loss, chest pain, dyspnea. § cough.

* virulence factor : Cord factor.

* FNAC of lymph nodes :
Cheesy moteriol : Caseous necrosis.
Caseating granulomas. AFB bacilli on 2N stain

* Acid Fast bacilli on 2N stain.
Other AF® : crﬂp’cospomdium, Isospora, '
Nocardia § hooklets of hydadids.

Acid fastness is due to mycolic acid in
the membrane. A S .
Langhan's gant cels
* Biopsy of lymph nodes :

Caseating granuloma.
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Giont cell is called \ang‘nan’s giant cells (neckloce or horse

shoe arrangement of nucled.
Treotment = ATT.

Types of tuberculosis :

Primarg TS

* Occurs in children or occurs after first exposure.

* Usually aftects lower part of upper lobe and upper part
of lower lobe.

* Leison is called as gohn’s foci.

* gohn’s foci + lymphnode : gohn's complex.

* Fibrosis + colcification in gohn's complex : Ranke’s complex.

* Rich's focus : Involvement of T8 in brain.

* Simmon’s focus : Involvement of T8 in liver.

* weigert’s focus : Involvement of T8 in lymphinodes.

Secondary (reactivation) T8 :

* Occurs in children.

* In previously sensitized individuals/ repeat exposure.

* Puhl’s Focus : Supraclavicular lesion of reactivadion of Th.

* pessmoann’s focus @ Infroclavicular lesion.

milior Y 16

* -3 mm millet shaped lesions.
* Poor prognosis.

* Spreoad to other organs —>

HemozcogenOus.

miilior Y ™

Pneumonia 00:26:09

infection of lung parenchymo.
a types : Lobar pneumonio. ond lobulor

bronchopneumonio., ;
-_lf_}

Lobar pneurnonia. = entire lobe afSected.
Bronchopneumonia. > Podchy infiltrote.
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Blso clossified into {-Spiccd ond o&gpical preumonio.

Typical pneurnonio Atypical preumonio.
Bacterio viruses.
Lots of exudote Less exudotes
Neutrophil Lymphocute

Stages of pneumonia. :

4 madin s’cages :

. Stage of congestion : I-a doys.
Stage of red hepatizotion : a-4 dows.

Stage of grey hepatization : S-8 daﬂs.
S’raae of resolution : 8-10 do\ﬁs.

S

Stoge ot congestion :
Lung is congested with rReC’s,

Stage of red hepodizoion :

Red in colour due o RAC.

Hepatization is due o liver like consistency Rirmy due to
[brin.

S’cage ot grey hepa’c‘tzad’ior\ :

Disintegration of R&C’s, producing grey colour.
Hepadizotion is due o liver like consistency Srmy) due 4o
fbrin.

Stoge of resolution : MC outcome.

Biopsy — \n%mm{'orﬁ cells.
Alveoli are engorged.

mMCC of community acquired
pneumonia. : Streptocoecus
preumonioe.

MCC of hospital acquired pneumonia. *
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Other infections 00:32:38

Covid 19
On HPE : Diffuse alveolar domage.

Histoplasmosis *

* geen in bird breeders.

* gross : Tree bark appearonce.

* HPe: Caseating Smnulomo..
cysts of histoplasmo.

6las4c0m5cosig : Histoplasmosis

Charocteristic appearonce ot =
* Double walled thick c53’cs with o dense basoph‘\lic core.
* Figure of 8 appearance.

* gomori methanamine silver stain.

E:las’comﬁcosis F.Sure of 8 on gomori
methanamine silver stain
C)O(‘.C,'\diomﬂcosis :
Casaddng anu]oma.

Coccidiomacosis

Pnemcgs’ds cornii ¢

* Produces ?rofhﬂ sputum in
immunosuppressed like HiV.

* Ping pong ball appeamnce/
cup and saucer appearance.

é’;\ngng bod\a,pamnce
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chnv anumonia=
* owl's eye inclusions.
* Intranuclear basophilic inclusions.

LN

1n’cr

v A R o

mdusﬁ::ophﬂ\ic
Pulmonary alveolar proteinosis _ 00:39:49
Disorders of surfactant.
Rore disease.
3 types

Congenital or neonadal :

* mMutoation of ABC A3 gene.

* Defective development of lamellar body leading to
defective production of type I\ pneumocytes resulting in
surfactant abnormalities.

Autoimmune pudmonarﬂ alveolar proteinosis :

* mMC type (QO%).

* Defect in gM-CSF signalling pathiay,

entire surfactant starts accumuloding in intra. broncheolar
spoce.

Secondar5 PRP :
* Rore.
* Associoted with hem’cological molismncies.

HPE :
Homogenous pink material in the
alveoli.

eoeds aAjjoy

Pink hornogenous maoderial
in alveoli
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MCQS *

Q. A 70-year-old woman ok an extended care facility for the
past two years has increasing inalbility to perform activities
of daily living, She can no longer recognize ?amilB members.
She is lethargic and spends most of her days in a. wheelchair
or in bed. She develops an acute febrile illness and is noted
%0 be coughing up increasing quantities of yellowish sputum.
Her temperature is 38°C. A chest x-ray shows inRitrates -
involving the le®t lower lobe. A sputum sample shows
numerous newtrophils and gram-positive diplocoeci. which of
e Following infectious agents is most likely to cause her
pulmonary disease?

A Pneumovﬁs’cis\jiroveci.

B. Ligteria monoc5’cogenes.

C. macobcx(‘:ter'\um tuberculosis.
D. Legionel\a preumophilo.

€. StreptococCus pneumonioe.

Q.A So—ﬂear-old woman has lived in Oslo, Norwauy all her
life and worked as o. seamstress. She is o non-smoker, but
she has had increasing shortness of breath, fever, weight
loss, and night sweads for the past 4 months. On physical
examination her temperature is 37.6°C. There are fine rales
auscultoted in all lung felds. A chest radiograph reveals hilar
lymphadenopathy and. a. reticulonodular pattern of small
densities in all lung felds. She demonstrates anergy by skin
testing to mumps and Candida. antigens. A transbronchiol
biopsy is performed hak microscopically shows numerous
small pulmonary interstitial non-caseating granulomas. which
of the Sollowing is the most likely diagnosis?

A. Histoplasmosis.
6. Sorcoidosis.

C. eerulliosis.

D. Tuberculosis.

Active space

Q.A 4i-—5ear—o|d man with a. b kg weigh’c loss over the past 3 months
now has had worsening fever, non-productive cough, and dyspnea. for
the past 3 daﬂs. His temperature is 28.4°C and there are ditSuse roles
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in both lungs on auscultation. A chest radiograph shows pa’cchl.j
infrotes in both lungs. Laboratory studies show WBC count
3350/microliter with 8I segs, 3 bands, S lymphs, and Il monos.
His CD4 lymphocyte count is 79/microliter. Cryptosporidium
parvum organisms are found in a stool specimen. A
bronchoalveolar lavage is performed, yielding fuid thot
microscopically demonstrates pink, %mﬂ exudate with little
inflammadtion. Which of the Following additional findings on
microscopic examination is he most liHe!g to have in the BAL
specimen?

A. Acid fast bocilli.

6. Branching septate hyphoe.

C. multiple cgs’cs with gmMs stain.

D. Hemosiderin-laden macrophages.
€. Short gram positive rods.
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most common \ung +urmor : metastosic. #

most common carcinoma which metastosizes to the lung :
Breost corcinomao.

mMost common Prlmo\rg lung furmor ¢

Pulmonary hamartoma 00:02:25

Soli’cari.j 3-4em well

circumseribed lesion.

On X-ray : Coin shaped
lesions seen.

Homartoma. is an alenormal

prolieration of cells.

H§e:
Consist of connective tissue elements and epithelium.
mMost common connective tissue element is car’cilage.

Classification of lung cancer 00:05:30

They are classified as Follows,
* Smoall cell lung carcinomo.
* Non-small cell lung carcinoma. : SqUaMous cell and
adeno carcinoma. of luno
* Large cell 'lung coarcinomo.

Squamous carcinoma. of lung (SCO.
mMale >~ Females.
Associoted with stoking.
Centrally locoted.

Produce com‘i%arﬂ lesions or
Intro. bronchial mass—
producing obstruction.
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Posd'\oSenesis :

mMutadion in PS3, Rb, COKNAA, Loss of chromosome 3p, 9p and
p.

Squamous cell carcinoma. more iy
commonly associated with para, 4
neoplastic 55Mrom :
Hypercalcemia due to PTH
reloted peptide.

Precursor lesions : Squamous dysplasia. Or carcinoma. insitu.
HSe:
Desmosomes and Keratin pearls.
S(:Ccanbeo?’chree’cgpesz
* well di¥ferentioted : Pearls seen.
* Moderately difSerentioted : Individual cell keratinization
seen.
* Poorly difterentiated : Keratin pearls not seen.

Poorlg di¥Serentioted carcinomo. can be diagnosed bﬂ
immuno histo chemis’crg markers : Cytokeratin, Pb3 and P40
(most sensitive and specific marker).

Adeno carcinoma of lung 00:17:42

mMost common Iung corcinoma. overall,
usua]\g seen in women.
Seen in non-smokers.
Peripheral\l.j locoted.,
Para. neoplastic syndrome associated : migrotory
thrombophlebitis.
genetics : Mutation in EGFR, ALK, MET, RET, K-RAS,
Precursor lesions :
* Atypical adenomatous h}jperplasia.
* Adenoccarcinomo. insitu.

n{-apical adenomatous h}jperp1asia :
Lesion is less than or equal 4o Smm.
DHSF:!asﬁc pnemxocﬁ’fes lining the alveolar epi’chelium.
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Adenocorcinomao. NSt : 5

carcinomo. < 3mm.

Tumor cells grow along the
bronchiocalveolar lining,
putterfliies on the fence

oppearance.
Filigree paﬁem/ Lepidic pottern.

Types well, moderately oand
poorly ditSerentioted adeno

Carcinomo.

Imnmuno histo chemis’mj markers to diagnose poorhj
ditSerentioted adeno carcinoma. : TTF-I, NAPSIN-A.

Small cell carcinoma of lung 00:27:20

S’cronaes’r associotion with smoking.

mMales 7> Females.

Centrally located (Sometimes located in the periphery.
worst pr03nos\s.

Highlﬂ chemo sensitive.

Produces maxinum paro. neoplastic androme :
Cushing syndrome, SIADH (Mosk comnmon).

Geneties *
Mutadion in PS3, Rb-and L-mye association (Amplitied).

He :

sSmall cells, scarﬂﬂ cytoplasm.
Htjperchrom’cic nucleus.
Nucleoy rnowding.

Necrosis.

Azzopardi eftect.

aranulor chromadin : Salt and pepper chromodin.
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Azzopardi efSect :

Fragile cells break § releases
DNA which deposits in the
blood vessel wall producing
basophilic staining.

IMoNuNo his’cochemistrg markers :
* Neuron specﬁ-‘\c enolose.

. Sujnap’(ophﬂsin.

. chromogmnin.

These markers can be used for any neurc endoerine tumors.
glectron microscopﬂ : Dense core neurosecre’torﬁ sranu!es.

Neuro endocrine tumors :
* Small cell carcinoma. of lung
* Carcinoid tumor.
o Phaeochromoca’toma.
s Paraganglioma.
* Carotid bOdﬂ tumor.

Large cell lung cancer 00:39:30

Sheets of large h13h15 pleomorphic cells.
Cen’cml\a os well as peripheml\g locoted,
Diognosis oF exclusion.
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Feature sec Adeno CA | Small cell cA Large cell en
Incidence | M>F Fm m>F m>F
Locadion centrol Priphearal Central Peripheral
SmoKinS SMoKINg Non S-trongesl- goth
0s% 055 smokers ass with
s.mohing
Parane- H!jper- migm’cora wshings aanecomsﬁa
oplastic colecemio. Thrombo- syndrome,
s.gndromes phlebitis 1ADH
Pothogen- | PS3 ¥ ras, EGFR, | L-myc
esis ALK
Hie terotin Glands lined | Small cells, | Large,
pearls, b5 salt and pleomorphic
desmo- pleomorphic | pepper cells
somes cells chroma—
+in, nuclear
moddins,
nz%opardi
effect
HC Ccr, Po3, TV NSE, chromo,
P40 NAPSIN A SBnapto
Clinical presentation of lung cancer 00:44:26

mMost common 55mp’com is COuSh.
Other symptoms : Dyspnea and hemoptysis.
Lung carcinoma. ok the apex : Compress the cervical
sympathetic chain (Horner’s syndrome).
This fumor ok the apex is called as Pancoast tumor.

Horner’s syndrome :

Ptosis.
miosis.

anoph’cho.imos.
nnh5drosis.
Loss of cilio spinal reflex.

Spread of lung cancer

. Direcﬂg involves the recurrent Iaranseod nerve :

Hoarseness.
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. Lgmph node involvement : Hilo 15mph nodes.
* metoastasis : Liver (More common, brain and adrenal

Slcmd.

Carcinoid tumor of lung

00:48:46

Arises Prom the Kulehitsky cells. :
Onig 10% carcinoid tumor produces @

carcinoid SBndrome.
dinicalhj :

Flushing, sweating, diarrheo.
HSE :

Cells are present as rosette
like or nest like.

Solt and pepper chromadin.

Tﬂpes :
T Bpicad corcinoid tumor.
F\’t}jpica! carcinoid tumor.

Tapicad

n{-gpical

<3 miosis per 10 hiSh power
felds.

a-10 miosis per o 'nigh power
fields.

Less pleomrphic.

more pleomorphic.

Less necrosis.

more necrosis.

Malignant mesothelioma

00:53:46

Risk factor : Asbestosis exposure.

Lotent period= 35-40 years.

History of working in a. shipping industry usually present.
genetics : Mutation in PS3, SV-40 virus involverment.

HSE :

3 fypes of cells can be seen,

* Spindle cells.
' '&pi-theuoid cells.
* Sarcomotoid cells.
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ImruNo histochemisfg
markers : Calretinin
glectron microscopy :
Long slender microvilli or
tonofilaments.

Asbestosis exposure leads to,
® malignont mesotheliomo.
* Adenocorcinomo. lung.

Ditterentiating features :
malignant mesothelioma Lung adenocareinoma
Asbestosis exposure for as- | exposure for 10-20 years
40 years.
(‘,al;e’c‘\nin ¥ Colretinin -
vimentin + vimentin -
il e TR+

On &m : Long slender microvilli Short, plump villi

mCcQs ¢

Q. A Sb year old chronic smoker, presents with cough and
hemoptysis. Mass is resected. what is the possible marker?
A. CB’COHerOd'iﬂ.

B. vimentin,

C. emA.

D. Nopsin.

Q. A O year old man with 8reaish white tumor locoted ot
central bronchus causing obstruction and bronchiectosis.
Biopsy will show :

A. Spindle cells.

8. Contains oll three germ laﬂers.

C.. Abundant osteoid madtrix formadtion.

D. Small round cells with hBPerchrOma’dc nuclei and nuclear

Active space

rnowding.
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Q. A 35 year old women presented with coughing, dBSPnea,
Slushing, diarrhea. for a. month. Histopathology of mass is
given below. mitosis was s/hpf and is chromoSmnm pOSrh\le.
what is the diagnosis?
A. Small cell carcinomo.
6. Large cell carcinomo. §
& Tﬁpicod carcinoid.
D. n@pm] carcinoid,

Q. L,gmphoma like picture in lung cancer is seen in which
subtype?

A. SCL.

8. Adenocarcinomo.

C. Small cell corcinomo.

. Large cell carcinomo.

Q. Incorrect statement about small cell lung concer :

A. Not associated with SMoking,

©. Surgjical resection alone is the treatment of choice.
C. Rssociated with paraneoplastic andromes.

D. Contains neurosecre’cor5 Smnu}es.

€. Most patients have distant metastasis ot the time of
diagnosis.

eoeds aAloy
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Histology of GIT 00:01:24
Layers ot &lT
l
i 1) ¥ l
Mucosa. Slalmaatal PSS Adventitia
’ Proprio.
gpithelium Lamina muscularis
Proprla

&xcep’dons :

No submucoso. in gall bladder.
No serosa in esophagus.

Lesions of esophagus 00:03:06

Barret’s esophagus :

Also Known as Columnar Lined Oesophagus (CLO).
metoplasio. (reversible change in which one difSerentioted
cell type converts into another).

gsophagus is normally lined by stratified civitfied

squamous epithelium > Columnar = ]

epithelium (barret’s esophagus). ) )k g
MACOSO.

This occurs due o :

Gastro-oesophageal reflux disease /GERD.

T5P6$ :

Short sesmen’c :

Active space

me’mplasia involves <3 cm.
Long segmen’c :

me’cap\as‘la involves »3 cm,
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Microscopy :

* Intestinal metaplasio.

* goblet cells oonJcajning MUCIn
(stained by Alcian blue) seen.

: Special stain for Barrett’s esophagus is

: Alcion blue. ett's oesophagus

Oon endoscopﬂ : Red velvety appearance.

Halimark of Barrett's esophagus is presence of goblet cells.
Dtjsplasicx ot Barrett's esophasus con lead 1o increased rigk
o¥ adenocarcinoma. oF esoPhaSus.

Tumors of esophagus 00:12:29

m/e benign tumour of oesophagus : Leiomyoma.
Origin : Smooth muscle.
Hisfrolo% :

soeds sAjoy

' Spindle shaped cells with cigar
‘ s'naped nuclei.
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IHC Marker : Smooth muscle Actin (SMR.
malignant tumour : Leiomyosarcoma. (HC marker : Vimentin).

Carcinoma esophagus

53

00:14:53

Zenker’s diverticulum
Corrosive ir}jur5
Plummer vinson syndrome

Squamous cell carcinomao. Adenocarcinomo.
(sc0)

middle 1/3 ™ of esophagus | Lower 1/3 ™ of esophoqus
Overall MC m/e in western world
Risk factors
SMOKING , aleohol Smoking , aleohol
Preservative rich food GERD
Smoked food CREST syndrome
Tylosis Barrett’s esophagus
Acholasia cardio PS3 § Rb mutation con also be
vitamin € § Selenium seen
de?\c'\encfj H. pylori is protective.

scl

Histology : keratin pearls § Desmosomes can be seen.

Keratin pearls are eosinophilic and
hove nuclei (o difSerentiote $rom
psammoma. bodies).

marker : Cytokerodin (Cx 5 plo3.

Adenocarcinoma.

aloands lined bﬂ pleiomorp'nic cells.

most important prognos’cic foctor :
Depth of invosion.

Clinical Feotures :
* Dysphagia (solids >> liquids).
- weigh’c loss.

* Anorexio.

Rdenocar cinomo.

Pathology ® v4.0 « Marrow 6.0 = 2022
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Borium swallow : Rat tall

O\]OPQOJ’CU‘;CQ.

Clinical scenario :
Q. A patient with recurrent
qostritis has been diagnosed

with Helicobacter Pylori
infection. Which of the following is true in this patient?
A. Increased rigk of adenocarcinomo. esophagus.

&. Decreased rigk of adenocarcinomo. esophagus.

C. Increased risk of SCC esophagus.

D. Decreased risk of SCC of esophagus.

H.Pljb‘r 1is protective aaoms‘( adenocarcinomao.

Q. A S8 year old man has had increasing di?—'@iculfﬂ swallowing
for the past & months and has lost S kg No abnormal physical
examination %ndings are noted. Upper &l endoscopy reveals
a nearly circumterential mass with overlying uleeradtion

in the mid esophageal regjion. Biopsy of the mass reveals
pink Pohjgonal cells with marked hgperchromahsm ond
pleomorphism. which of the %!\owing is the most likely risk
factor for development of his disease?

A. Iron de%ciencg.

®. Helicobacter pylori infection.

C. Chronic aleohol abuse.

D. High fruit diet.

€. 2Zenker diverticulum.

Hints : Circumberential mass Suggeski\fe ot cC.

Plummer Vinson syndrome 00:14:53

Alo Known as Patterson Hel‘.ﬁ Brown syndrome.
Seen in middle aged femoales.

Charocterised by o triad of :

. OesoPhageod web.

* Atrophic glossitis.

* \ron de?xciencg anemio.
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Anatomy of stomach 00:00:20

Parts :

* Cardio.

* greoter curvoture of stomach.
* Lesser curvoture of stomach.
* Fundus.

* Body

* Antrum or paloric antrum.

Inside, it has large number of rugoe or folas.

On microscopy, stomach has various areas and ditferent
types of cells.

* Foveolar cells : Secrete neutral mucin.
* Fundus and body of stomach

upper layer : Parietal cells (eosinophilic). &
Parietal cells secretes intrinsic Factor § Hel S8
Below : Chiet cells (basophilic). '

Chief cells produce pepsinogen.
Parietal § chief cells : mostly in the Sundus
% body of stomach.

Gastritis 00:03:39

Inflammadion of gastric mucosa. (Bas’tric epi’ﬁf\ehum).
a ’rgpes : feute and chronic.

Acute oastritis Chronic gastritis
Shorter duroation. Lonaer duradion.
Causes : SMOoKINg, eroadly 4 tupes : Type A 8.
alcohol, aspirin, NSRIDS Type A Type &
and stress. Seen in 10%. Seen in 90%.
Autoimmune. Coused by Hpylori

HPE : Neutrophils in
the epithelium.
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Type & chronic gastritis :

. H. pylori induced gastritis.

H. pﬂlori :

* Grom negative spiral shaped bacteria.
* It hos fuft of Q\agel\a ot one end.
Pothogenic factors :

* CagRand VocA: Carcinogenic.

* It also produces enzyme called Urease.
* Flagella helps in movement.

* Produces adhesins.

Diseases caused bg H. pylori:

* Chronic gastritis (’cgpe ®).

* gostric adenocarcinomo. (M/C. malignancy by HpylorD.

* marginal 2one lymphoma/ MALToma. (Most specific
malignancy by H.pﬂlori).

Antral b10{355 is done in most of the cases.

On HPE :

* Intra. epithelial neutrophils.

* Sub epithelial plasma cells.

* Lymphoid follicles/ lymphoeytic aggregotes in sub
epithelium.

* Neutrophils invades gastrie glands, forming pit abscesses.

* H. pylori is present over the mucosa as it cannot penetrote
the gastric mucosa.

o

Special stains :
* Warthin s’murrU silver stain.
* modified geimsa. stain
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* cteiner stain.
* DFS Quik stain.

g T ﬂpé A chronic gastritis :
* 0% coses.

Autoimmune Sastﬁ’ds.

Antibodies are uswdhj aadins{- parie’ml cells or

Antibodies agmns’c intringic foctor.

Antibodies against parietal cells Antibodies against intrinsic foctors

Decreased Hel ' Decreased \F

I;\creas;:i gas’crin I [Decreased absorph;n of vitamin elal
] ngergo;’rrinemia | l Pernicious anemicﬂ
c/F:

* Features of vitamin & de%cienc‘j.
* Features of atrophic gostritis.
* ncreased rigk of other auto immune disorders.

Gross exominodion : Loss of rugol folds.
On HPE : L5mphoc54:es ond plasm cells in the mucoso.

Peptic ulcer 00:19:04

Protective Foctors :

* Surface mucus secretion.

* picarbonate secretion into mMucus.
* mucosal blood Sow.

gpitheliol barrier function.
gpitheliol regeneroscwe copacity,
glaboration of prostaglandins.
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Dmno.ging foctors :

H. pylori infection.
NSAID's,

Tobacco.

Aleohol.

gastric hgpem;:idi{y.
Duodenal gastric refiux.

Mmechanem of &astre Ingry and Protecton

magmmduhpu,mmnmmmdqnjummﬁdnm’mm
acule or chrenss gustrite. Uoers include louers of 2 Dard o tasue(e), but
a Beotie scor (Slabch baes time b dewelop, 1 o present i chvone lesone.

Increased damaging factors § the protective factors unable
‘o pro’ced Sas’cric epi{-helium leads to ulcer.

Peptic ulcer has 4 difSerent zones :

gy

20ne of necrotic debris.

20one of in-?lammai:orlj cells.

2one of granulotion tissue : Neovascularization.
2one of Rbrosis.

a {Hpes :
Gostric and duodenal uleer.
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gostric ulcer Duodenal ulcer

Less common. most common.

Common site : Cardio. near Common Site : DI duodenum,

incisuro. anqularis.

Poor prognosis. getter prognosis.
more malignant potential. No malignant potential.
m/C complication : Bleeding. | M/C complication :

perforation.

Gastric adenocarcinoma 00:23:43

Risk factors :

o Smong.

* Aleohol consumption.

* Consumption of smoked $ood/fish (hence higher incidence
amongst Japanese).

* Preservative rich food.

* Pglori.

* menetrier’s disease.

* gostric resections.

. Polﬂps.

* gostritis.
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Louren's pa’thologicod classification :

Intestinal

Dituse

Polupoidal.

Diffuse infiltrotive masses.

environmental.

Familial.

Gostric o@cropha, intestinal
metoplasio.

Blood ’cgpe A

men 7 women.

woomen > men.

Increasing incidence with Younger age group.

ooe.

&lond formadion. Poorly ditterentioted, signet
ring cells.

Hematogenous spread., Transmural/ lymphatic

spread,

microsatellite ins‘cabili’cg RAPC
gene mutadtion.

COH | gene mutadion leadins
1o decreased € cadherin.

PS3, pl inactivation.

PS3, pll inactivotion.

Adenocarcinoma. :

Glonds lined b}j pleomorphic cells.
(large cells with hyperchromatic
nuclei, loss of polarity, abnormal

mitoses.

Signe% ring cell is produp.ed b3 intracellular mucin thot pus'nes
the nucleus to the per'\pherﬁ ¥ormin3 o signet ring.

Linitis plastica :

Last stage of diffuse gastrie carcinoma.

Leather bottle appearance.
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54 Stomach
No intrarnural moss.
Totally invades the wall leading to thickening of the wall, wall
becomes rubberg and appeors as leother bottle.
Krukenberg's tumor :
* it produces biloterol
s5mme’cric enlargement of
ovary,
* Intact capsule.
HPE : Sheets of signet ring
cells.
garly Gostric cancer (apanese classificoion) :
Pothologic types of early gastric cancer
according 1o Jopanese classificodion system
Protruded
B e
m&ﬁva&ed
.
mFﬂlgic
B s
mt_ﬁf)ressed
Submucosa.
ruseularis propria
excovoted 8
e :
PR, :

pest prognosis ot ear'uﬂ Sas’cric cancer gapcmese
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classificotion) : Protruded type.
Late Gostric concer (Boremonn classification) :

Borrman’s classificotion of
Stomach concer

Type V : Unoble to be classified

Best prognosis of advanced gastric cancer (borrmann’s
classification) Polypoidal type.
worst prognosis : Linitus p’lashca.

c/F:

e DﬂSpepsia.

. weigh{’ loss.

* Anorexio.

* Left supraclavicular lymph node enlargement : virchow's
node.

* Left axillary lymph node enlargement : Irish node.

* Periumbilical nodule : Sister mMary joseph nodule.

* Ovary: Krukenberg’s tumor.

* Can reach pouch of Doughlas : Bloomershelf lesions.

aoeds aAnoy
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Gastro Intestinal Stromal Tumor (GIST) 00:37:25

m/C mesenchymal tumor of stomoch.

It arises $rom gut pacemaker cells (interstitial cells of cojoD.

Genetics :

* C kit mutodion.

* PDGFR A mutation (oncogene that is omplified).
(POGFR & : Seen in brain tumors)

* SDHB enzyme mutodion.

S5ndromes associoted :

Carney’s syndrome :

* GIST.

* Pulmonary chondromao.

. Pamsanslioma.

&ross appearance : Soft and well circumseribed tumor.
HPE : Spindle cells (M/C) and epitheloid cells (east common.

—

markers :

e DI (€ KiY) : most sensitive marker.
* DOG | : Most specific marker.

¢ CD 24,

Prognostic factors :
Size of fumor :
< 'sem ¢ §ood Prognosis.
> 10em ¢ PoOr prognosis.
mitosis
> 10/hp® : Poor prognosis.
Locodion *
Gostric GIST * Good prognosis.
Intestinal GIST : Poor prognosis.
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MALToma 00:44:16

Mucosa. associated lymphoid tissue (MALT) tumor.
m/c type of gastric lymphoma. : DLBCL.

m/C site of extra. nodal lymphoma. : Stomach.,
m/C site for MALT tissue Peyer’s patches.

Genetics ¢

(1 : 1®) is most common.

+G: 18).

(4 :18) : Increased MLL expressed. 65
HPE : Lymphoepithelial lesion Gﬂmphoca’ce :
entering the epithelium.
Morker : CD 43+,

Carcinoid tumor :

HPE :

* Nests of monomorphic cells.
* Salt and pepper chromadin.
Markers :

® NSE,

. Sﬂnaptophgsin.

L chromogranin.

On electron microscopg ! Dense core neurosecreforB 3mm]es
meQ's:

Q. A SO year old man has had persistent nausea. for S years
with occasional \Iom'rhns. on phgsica! exominadion there are
no abnormal findings. He undergoes upper &l endoscopy,
and a. small area. of gastric fundal mucosa. has loss of rugal
folds. Biopsies are token and microscopically reveal well-
differentiated adenocarcinoma. confined to the mucosa. Ain
upper &l endoscopy performed s years previously showed
a pattern of Qustritis and microscopically there was chronic
inflammadion with the presence of plasma. cells. wWhich of the
Following is the most likely risk factor Sor his neoplasm?

A. Inherited APC gene mutation.
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54 Stomach

®. Helicobacter pylori infection.

C. Chronic alcohol abuse.

D. Uge of non steroidal anti inflammadory drugs.
€. Vitamin 813 deficiency,

Q. A SO year old woman presents with complaints of
abdominal pain and diarrhea. On examinadion, her face
oppears Sushed and her pulse is 120/ min. increased levels
of SHIRA are observed in o urinary sample. which of the
following is not a prognostic Soctor Sor this condition?

A. Degree of histologjcal difSerentiation .

&. mitotic rote.

C. Type of hormone secreted.

D. KikT proliferofive index.

Q. The upper 8as’troin’ces’dnal endoscopﬂ of a. patient is
shown below. excessive secretion of which of the SFol\ouoinS is
associoted with this condition?
R TeF on'nou

B. PDGF beto.

C. POSF alpha.

D. TGF beto.

Q. Not true about GIST ¢

A. Stomach is the most common site.

®. High propensity of malignant change.
C. Associated with ¢ kit mutoation.

D. Histology shows spindle shaped cells.

Active space
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INTESTINAL DISORDERS
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Clinical features :
Steatorrhea. : Frothy, greasy, budl«g stools.
Abdominal pain.
Diarrhea.

Celiac disease 00:01:48

Gluten sensitive en’reropo&’ng.

Dietary restriction (patient cannot have) :
Ebarleg.

Rae.

Oods.

wheat.

Patient can have rice or maize.

Pod'hogenesis :

Site for biopsy : Duodenum.

(Bor H. pylori + Biopsy is taken From antrum.

a-gliadin polﬂpephde —> Camnot be diges‘red by enzymes.
HLADQA/DQS polymorphism seen.

Increased IL-IS = Increased proliferation of CO8B+ T

hamphocﬂtes.

Clinical features :
Steotorrheo.
Abdominal pain.
Diarrhea.
Increased risk
of dermatitis
herpetiformis (subepidermal bullous skin disorder).
Increased rigk of enteropathy associated T-cell lymphoma.
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Disorders
MICYrOSCol :
PB {\ 'f‘\ ;"\\ ’s'\‘
Villous OL‘tTOPh!j. / o\ \ normal mucosa
O 0 0 0
Crypt hyperplasia. ‘ kg

Increase in number J—Lj Jj [ | vitous ptrophy
of in’cmepiﬂwelial s o\ L0 o

s it ZE‘TN-WM introspitielol lymphoctes
]5nph065{es. 0. 10— crypt huperplosia

maoyrsh score * Hig'ner the score —> Poorer the proghosis.

Antibodies ossocioted with celioe disease :
Arvti Sho.d‘m an’dboda.
Anti endowwgsial antibody (most spec\%c).

Anti tissue transglutaminase antibody (most sensitive).

TroPical sprue diseose :

Seen in people travelling fo tropical countries.
Cousodive orgonism : E. coli.
Also known as environmental en’ceropo&hﬂ.
AfSects all part of bowel :

Duodenum : Site of iron absorption.

Deficiency of
Jejunum : Site of Folic acid absorption. o olic asid
]
lleum : Site of vitamin &_ absorption. S vitamin & 13
Whipple's disease 00:13:09

Causative organism : Actinomuycetes (Trophyrema whippleD.
Grom positive organism.

i io. o rare § multisystem disorder offecting &IT, lymph

nodes, CAIS, joints (arthrolgio. -
8 \ ;/,-\‘. / ’ ‘\“

"./," o\ I’J W “.\ /{; ‘I E
Histopathology : leal oo [ i H
Lamina. propria. studded with leea /oe :._:.", ;"‘_f-'.;- o 2
?oamg macrophages containing : X 5"‘.‘\ [ o ¢ 7'.{
organism —> PAS + diastose v \

: Lamoa Propra suddedwin foamy

resistant. masrghages.eatanig rganens
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Lamino. propria. Alled with amt_., ha.a&s

Foamy macrophages /D : T6 (difSerentioted by history §
s'l'ain\ng : 2N stain posi’ci\fe).

Pseudomembranous colitis 00:17:33

Seen in potients with long standing C,ephalosPorin/ antibiotic
’c'nerapﬂ.

Cousative orgcmism : Clostridium
difSicile.

Poéchogenesis :
Antibiotics given for long time DT o
—Decreased gut fora. =
Overgrowth of clostridium ditficile
—> Releases toxing —= Damages

epi’d'\elium.

aross feotures :
Dir+3, Bel\ow necrotic material on
the intestine.

Mieroscopy ¢
Neutrophils coming out of
darmged epithelium in o. voleano
like fashion.
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Disorders
Intestinal ulcers 00:21:44
Intestinal ulcers
Tgphoid ulcer Tuberculor Amoebic ulcer
= ulcer
0 o
0 ()
Tu:i-ndu.ber
{Longitudinal (Transverse)
Amoebic uker (Bash shaped)
Taphoid ulcer | Tubercular Armoebic Ulcer
ulcer
Cousotive Salmonelia chwbo.c’cerium B His’collj’cica
orgo.nism Taphi T8
mC site lleurm lleocaecal valve | Caecum,
liver : Anchovy sauce
pus
Shape Lonsih.udinai Transverse Flosk shaped uleer
uleer ulcer (cannot pro\i#erodre
b€50r\d. muscularis
MUCoSa)
Strictures Less common | More common.
Fibrosis con also
be seen.
microscopy Gronulomas. &rlj’chrophogocg’cosis
Acid Fast bacilli. | (enguitment of RBCs
by mcrophoges)
3
g
2
g

fimenbic ulcer (Rash shaped)
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Glordiosis (Pear shaped)

Microvillous inclusion disease 00:28:21

Autosomal recessive diseose.
Caused by Myo S& gene
miutotion.

Usually offects <2 months
age.

Presents with intractable
diarrhoeo.

Hiskologﬂ : Inclusions in villi.
glectron microscopy
Inclugions in villi.

IHC marker : villin.

Clinical scenarios :

Q. A 33 year old male presented with thin stools with mucus,
Feverish feeling and lower abdominal pain. The stool
examination shows leucocytes. what is the most likely cause ?
A. siardio.

8. Staphglococcus.

C. Cryptosporidium.

D. entarmoebo.

Hints : Characteristic history of thin stools with mucus,
feverish feeling suggests entamoebo.
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Disorders

Q. A 33 year old patient presented with complaints of
diarrhea, albdominal pain and weight loss. Hb was decreased.
Small intestinal biopsy was taken and image is shown below.
most lil«elﬂ diagnosis is *

A. whipple’s disease.

B. Giordiasis.

C. Celiac disease.

D. entamoeba.

Hints : Whipple’s disease will have o history of arthrolgia + villi
will be shown properly in the images.

The pear shaped organism shown is sugoestive of giardiasis.
For celiac disease, image will show erypt hﬂperpiasia +
blunting of villi

For entamoeba, flask shaped uleer will be shown.

Q. Which of the following is a. histopathological feature of

whipple’s disease :

A. granulormo. in lamino.

&. Infiltration of histiocytes in lamina.

C. n’\acmphages with PAS positive
material in lamino.

D. gosinophils in lamina.

Hints : granuloma. in lamina. is

Sugges’cwe of Crohn’s disease.

Q. A 25 yeor old HIV positive man is referred Yor evoluation of
malabsorption. A duodenal biopsy shows the following
finding. Wwhich special stain can further be used to confirm
the diagnosis ? S :
A. PRS. 7
8. Acid Fast.
C. Blcian blue.

D. Mucicarmine.

Active space

Hint : HIV posi’ci\.fe sugges’cive more to-
wards T® diagnosis which would be positive for 2N stain (ocid
$ast bocil).
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Q. A 36 year old male patient presented to the clinic with a.
history of diarrhea and poor appetite. He has been having 4
to S episodes of non bloody, loose stools per day for the lost 2
months. A duodenal biopsB is foken and his%opa’cholo% is
shown. which of the Fowling is the most common cancer
associoked with this condition ?
A & cell lﬂmphoma.

8. T cell |3mphoma.

C. Carcinoid.

D. Adenocarcinomo.

Hint : Crypt hyperplasia. § blunt-
ing of vili is Suagesﬁve of celiae

disease.
It increases risk of enteropathy
associoted T-cell lgmphoma.
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Introduction 00:01:22

Inflammadory bowel disease (BD) :

Crohn’s disease § Ulcerative colitis.

apidemiolo% :

Females > moles.

gimodal age distribution : IS to 30 years 3 elderly age group.
more common in western countries § in Coucasians.

Pa’chogenesis :

gtiology is not completely understood.

most acceptable hgpo’ches‘xs * Hygiene hgpo‘ches‘us

(Poor development of the mucosal immunity due to intake of
the diet rich in preservatives).

genetic Factors :

* NODa gene po|5morph15m leouciing to increased activation
of NF-Kf3 pothway (growth signaling pathuay causing
increased cell proliferation and the development of 18D.

* ATE lb U (Autophogy reloted o LD.

* IL-a3 gene polymorphism : Protective for both 18D.

* RgM (\mmunﬂ-g reloted &TPase M.

Crohn’s disease ulcerodtive colitis
mMC site @ lleum, ileocecal Rectum (retrograde spread
valve, caecum. from the color).

Tronsmural (all layers of the | submucosal.
bowel wall is involved).

Morphology of the Crohn's disease 00:06:57

&ross appearonce :

* Aphthous ulcers (earliest lesion) which coalesce with each
other to form snake like ulcers called serpinginous
serpentine ulcers.
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* Deep and knife like ulcers
(ransmural involvemend).

* Skip lesions (non continuous lesior)
: Most charocteristic.

* Creeping fot : mesenteric Yot
oozes out § encircles over the
serosal surface. : e

* Cobblestone appearance of the Skip lesion
mucosa. : Islands of regenerating mucosa. which appear like
cobblestone.

. Rubberﬂ thick intestinal wall.

iRt j}—

Cobblestone appearance Creeping fot

Creeping Sot

Normal intestinal

Cobble stone
like intestinal
surfoce

\ ol ML AT
. \‘: ‘ ? \ A -
Fot wropping -/ d\:’\k)"

Normal intestine Crohn’s diseose

Normal wall
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Microscopy features of the crohn's disease 00:13:50

* Tronsmural.
* Ulcers.
* Non caseating granulomos (in 3S 10 40% coses).
. most important cell : gpitheloid cell (macrophage).
a. most important cytokine * INF-Y.
3. Other components : Collar of lymphocytes, giant cells.
* Cryptitis : Presence of inflammoadory cells in erypt lining,
* Crypt abscesses : Accumulation of abundant inflammadtory
cells in the lumen of the erypt.

Giont cells

L\Ljﬁ\PhOQ}j’(QS

String sign of rantor is seen on the
barium scan due to formadion of
fissure/Sistula/stricture/sinus.
more common in Crohn’s disease
than in ulcerative colitis.

Morphology of ulcerative colitis 00:17:57

mMC sites :

Continuous lesions are seen (swrgerﬂ can be done).
Submucosal.
Spreo.ds in o reﬁograde mMonner.

Active space

Super¥icial, broad based uleers.

Bockwosh ileitis : The extension of the disease from the
rectumn and colon 4ill the terminal ileum.

&ross : Pseudopolyps (due to regenerating MUCOSo).
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Mucosal bridges : Formed due to the fusion of tips of the
pseudomlgps.

Also known as toxic megacolon (obstructed bolus of food leads
1o the release of toxins which cause distension of the colon).
microseopy :

* Uleer is more prominent.

* Submucosal involvement.

- Uaph’ds more common and prominent in
. C/"BPJ( obscess ulcerative colitis than in erohns disease

\n%\mnmo&org
cells in
submucosa.

MR (Y

\

His’colo% : Ulcerative colitis

0r5p+i‘cis con olso be seen in :
* Rodiotion colitic.
* Diverticular diceases.

Crohn’s disease Ulcerative colitis

SKin lesions Continuous colonic involvement,
beginning in rectum
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Surgical resection is easier in ulcerative colitis becouse the
lesion are continuous.

Clinical presentation in IBDs

* Fever.

* Diarrheo.

Abdominal poin.

extraintestinal manifestations :

Organ s!js’cem

mManitestotion

Derma’cologic

E,rg’chema nodosum
Pﬂoderm gangrenosum

Orol uleers (ike apthous stomaditic)

Hepoecobiho.r5

Primary sclerosing cholangtis (me in

ulcerative colitis)

Fa’chj liver

Autoimmune liver disease
Cholelithiasis

Oph’chalmologic

Anterior chamber complica’cions are

more common like :
episcleritis

Scleritis

uveitis

Iritis

wrjunc’dvms

Hemoﬂcolosic

Anemia of chronic disease
Iron deficiency anemia.
Clotting obnormalities
Abnormal fRbrinolysis
Thrombocg’cosis
Thromboembolic events

Renal

Colcium oxalote nephroli’thiags
(Crohn’s diseose)
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Musculoskeletal

* Sacroilitis

' migmdrorfj pohjang‘rhs

. .ﬂnhaiosing spondgliﬁs

Crohn's disease vs ulcerative colitis 00:27:51
Feature Crohn’s disease ulcerative colitis
Site lleum, coecum Rectum - colon
HLA HLA DRI HLA DRA
Risk Factor Smoking Smoking is protective
(olso in endometrial
cancer)
cell CD4 Thi CD4 Th a
Qross Skip lesions + o=
Cobblestone -
appearance Superficial broad
Deep knife ulcer bosed
- Pseudopoigps
- mucosal bridges
Thick rubber5 wall Toxic megacolon
Tronsmural Submucosal
m‘xcroscop5 Non caseoécing =
Sro.nuloma
Cr5p’(i’cis + ngp’d’cis 4
Cryptitis abscess + Crypt obscess +++
ulcers more prominent
Complications | Stricture + =
Fissure + e
Fistulo. + -
Sinuses + -
Colon cancer (ess Colon cancer (More
prominent) prominent)
Radiology String sign of kantor | Lead pipe/ hose pipe
appearance
nn{ibod5 nn’ci~saccharom5ces p—ANCA
cerevisioe,
F\n‘r’u—%agelhn antibody,
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Newer updote : Crohn’s diseose and ulcerative colitis both
have equal risk of development of colon cancer called Colitis

associoted neoplasio. (CAND.

P-ANCR ossocioted vasculitis :
. microscopic Poh:jangiﬁs.
) (‘,iﬂurg—s’crms sandrome.

C~ANCA associoted vosculitis
. u)egener’s Smnl.domadzosis.

Recent updodes :

Earlg onset 18D

Seen in infants and children.

Due to mutation in genes for epithelial transport or immunity,
mutodion in IL-1 or IL-I0 receptor.

Indeterminate colitis : _
1BD in which there is damcwg in dis’cingujshing between
uleerative colitis or Crohn’s disease.

mCQs *

Q. A 33 year old woman has a. 10 year his’corﬂ of intermittent,
bloody diarrhea. She has no other major medical problems.
Oon P'nasica] examination there are no lesions palpable on
digital rectal examination, but a. stool sample is positive for
oceult blood. Colonoscopy reveals o friable, erythematous
mucosa. with focal uleeration that extends from the rectum
o the mid—transverse colon. Biopsies are taken and all
reveal mucosal acute and ehronic inflammadion with erypt
distortion, occasional erypt abscesses, and super¥icial mucosal
ulceration. This patient is ok greatest risk for development of
which of the following conditions?

Reute pancreodd’ds.

Diverticulitic.

Sclerosing cholangi’ds.

Active space

F\ppendic‘rhs.
Perirectal Fistulo.
Mon-HodSHin iamp'nom

aeepes
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Q. Which of the Following is a. feature of Crohn’s disease ?

A Pseudopolﬂps can be seen .

B. Mon-—caseo&ing anu]omas are present.

C. Backwoash ileitis may be associated with Crohn's disease.
D. 6oth & and C.

Q. A 4S yeor old female presented with recurrent episodes
of bloody diarrhea which has revealed geographical uleers
on colonoscopic examinadion. Colon biopsa was taken and
his‘copo&holoaﬂ is shown below. What i the most likely
diagnosis in this case?

A. RAdenocarcinoma. of colon.
6. Crohns disease.

C. Non hodahins lymphoma. s
D. Pseudomembranous colitis. WP
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POLYP AND COLORECTAL CANCER
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Polyp 00:00:58

Protrusion of the mucosa. : True protrusion.
Pseudopolﬁp ic seen in uleerative colitis : Not a true pro’crusion.

Classification :

Clinical classification :
|

gessile (no stalk). Pedunculated (stalk).

\’ !

more mallgr\an*f po’cen’cia]. less malisncm’c po&enhod.

morphologica!l classification

\A l
Meop\as’cic polgps : Non neoplas’c'\c polgps :
Adenomotous. H&Perplas’ci&
in%mmo.’corﬂ.
Hamortomatous.
Types of polyps 00:04:06
l ngerplas{—ic PO‘BP :

Occurs in bth or #h decade.

most common site is left colon.

Pothogenesis * Filing up of cells due to delayed shedding,

H/e:

* Serroted architecture of glands limited o upper layers
on\g.

* Lumen is not round.

* Star shaped lumen present.

* It is non neoplastic.

Diftferential diagnosis:

Active space

gessile serrated adenomo
Meoplas’dc.
cerroted architecture of Slands in entire leng’ch.
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most common site : Qigh’c colon.

ngerplas‘cic polgp :

Serroted lumen.

Round lumen,

Serroted 5lands.
Normal Blands.

Sessile serroted adenoma. : Ess

>
Serroted architecture in the §

entire leng’ch.

a. In%amma’corﬂ polyp :

Couse : Repeoted cycles of injury § healing,
most cormmon example Soli’cara rectal ulcer.
H 1 € : mixed inflammatory infiltrote.

3. Hamartomotous pohjps :
Peutz Jeghers 55Mrom :

Autosomal Dominant.
Pathogenesis : L8| / STR I gene mutation.

eoeds aAnoy

Clinical preseni-a‘cion :
: . mu!ﬁp!e hamartomatous polﬁps
' * Perioral melonosis.
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Cancer

* mucocutaneous haperpigmen’ca’cion.
* Increased risk of sex cord stromal tumors.
* Increased risk of panereodic, breast, thyroid § colon
cancers.
HEE:.
Arborizing pottern of smooth muscle mixed with
lamina. proprio. with scattered glands.

Christmas tree oppearance.

Juvenile po\tjposis sgndrome :
* Occurs in age * <S yeors.
* most common site : Rectum.
* Presentotion :

eleeding per rectum.
* Autosomal Dominant.
* SMAD 4 §

4 gene mutodion.

Active space

®* 2100 po\gps in rectum.

H{E: Diloted Slcmds in Juvenile Polyposis
cﬂs’ricanﬂ diloted glands.

i
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Cronkite Conada. syndrome
Non heredi’carﬂ.
Presentodion :
* multiple hamartomodtous polyps.
* Dermadological manifestations :
Hair loss.
Naul o@cropha.
Abnormal skin pigmentadion.

Cowden Syndrome :

PTEN gene mutadion on Chromosome 10.
Clinical features :

mnemonic : PTeN.

P : multiple Hamartomatous polyps.

+ T Trichilemomma. (thickening of skin), Thyroid cancers.

€ : endometriol cancers.

Adenomatous / Neoplastic Polyp 00:18:36

Adenomotous Pol5ps

l ! !

Tubular villous Tubulovillous
o
05 ©
00
Glands villous finger like projections  Tubular § villous

Hig‘nes# malignan’c potential.

Villous Adenoma. :
Finger like prqjec’cions
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Tubulovillous Adenoma.
Both Tubules § villi are seen.

| Tubulor adenoma.
On!ij tubules are seen.

(a)

Familial Adenomatous Polyposis / Fap

Autosomal dominant.

Pathogenesis :

* Adenomotous polyposis coli /APC (Adenomatous Polyposis
Cold gene (Gumor supressor gene) mutation on chromosome S.

* This leads to development of multiple polyps in intestine.

D‘tagnosis :

* 100 polgps.

* Congenital hypertrophy of retinal pigment epithelium.

Active space
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Attenuoted FAP : |§ upto 20 pohjps.

Almost 100% of Familiol Bdenomatous
Polaposis it untreoted will progress to

o colon cancer.

Polaps :

(A

FAP Associoted Sﬂr\dromes :

. - STowrest sxjﬂdrome :
rultiple adenomatous polyps + brain tumours (like
medulloblastoma. § glioblastomao).

a. Gordner sandrome :
Polﬂps + bone tumours (Osteomas) + desmoid tumours
+ epidermal cysts + ’chb\roid lesions.

Colon cancer / Adenocarcinoma of cancer 00:25:36

Cormmon Clinical seenario :
T:'udert}j potients presen’c'mg with alteradion in bowel
habits § mierocytic hypochromic anemio.

nverage age 7 o years.

Risk factors :

. ln%mmodrorg bowel disease.

* SmOHinS.

* plcohol.

* Consumption of nitrites.

* Family history of colon cancer.

* Adenomatous Polyps.
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Cancer
Types of Colon cancer :
I Polﬂpoidm fumours
Developed from Adenoma. carcinoma. sequence
(mulhs%ep).
a Heredi’mrg nonpol}jposls colorectal cancer :
Coused bﬂ microsatellite instability defect.
Adenoma. Carcinoma. Sequence : Multistep carcinogenesis.
Normal Colon : Mucoso. ok rigk :
MUCOSo.
Submucoso.
mMuscularis ok
~ ¢3 - ‘on
Propria germiine (inherited) methy -
or somatic (acquired) obnormalities,
mudtotions of cancer inactivation of
Supressor genes normol
Rt hib). alieles (second hib). ‘
APC ot Soal arc. B catenin ;
Adenomos : Corcinoma. : :
Homozygous loss ot Bt ol
0 odion
Proto additional cancer 1 e d
(0SS
NEERT e suppressor genes, 3 ‘ "
iruakakiong overexpression 2, chromosomal alterations. H
2
3
K-RAS ok ps3 ok pi3 Telomerase
1apla LOH ok 104l man_ﬂ other genes
(smada and 4)
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nMnemonic for adenoma. carcinoma. sequence : AK S3.
APC : First mutadion.

¥4 RAS (Oncogene).

P 53,

mismadteh repair poddwwag :

Normal eolon : Sessile serroted adenomo. ¢

mMucosa.
SUbmucoso.
nuscularis
Propria.
germiine (inherited) Alteration of microsotellite
or somatic (acquired)| | second allele by instability,
mutodions of LOH, mutation or
mismadeh repair promoter
genes. hﬂperm%hgla’cion.

mismadch repair genes

j MLHI, MSHAE, MSHE, PMSI, PMSa

Corcinoma. :

mMutodions in genes
thot requlote Srow’ch,
differentiation, apoptosis.

TGEBRI), BAX, BRAF, TCE-4,
|&Fa-R.

Tumour which develops is Heredi’ro.nj Non Polyposis Colorectol
Cancer (HNPCL).

Con also lead to L,gnch S_Bndrorne :

mnemonic : Ce0

Colon cancer.

oeoeds aAljoy
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Cancer

endometrial cancer.
Ovorion concer.

HSE:

Adenocarcinoma. :
Glonds lined by
pleomorphic cells.

Glands lined by dark blue cells with hyper chromadic nuclei §
prominent nucleol.

wWhen cells secrete excess Mmucin @ Mucinous carcinoma. of
colon.

Hass poorer prognosis, becouse the chance of tumour
spreading to the other sides are more.

exeess of introcellulor mucin : Signet ring cells.
excess muein inside the cell pushes the nucleus to the
peripherg ond gives oppearance oY Signe’c r'mg cells.

TuMmour markers :
* cea / carcino embryonic antigen.
* CAI9-0.

On Barium Scan : Apple core deSForml’qj.

“nht coler NOSS.

Tumor in left colon : Napkin ring constriction.

Active space

Q. A 17 year old b03 presented with intussusception and was
token up for surgery. He was found to have multiple polyps.
The resected section was sent for histopathology and the j
whole image of the specimen is given below. \denh?a the

lesion.
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A. Tubullovillous adenomo.
B. Homovrtomotous p015p.
C. Adenocarcinoma.

D. H5perp|as{'ic polap.
Answer : . Hamartomotous polgp.
Seen in Peutzjegher’s sandrome.

Q. A 30 year old man is healthy, but has a

%Lmilg history of colon cancer with onset ot a. young age.
There are no abnormal physical examination findings. He
undergoes colonoscopy ond there are over 200 tubular
adenomas ranging in size $rom 0.3 to | em on gross inspection
and microscopic examinotion of biopsies. which of the
following genetic diseases is he most likely to have?

A Heredi’mra non polyposis colon carcinoma. sandrome.
6. PTenN associated 55ndr0me.

C. Peutz jeghers syndrome.

. Adenomatous polﬂposis coli.

€. mMultiple endocrine neoplasio.

Answer : D. Adenomatous polyposis coli.

Q. ASlyear old man undergoes routine heolth examination
bﬂ his nurse practitioner. There are no abnormal physical
examination findings except for a stool sample positive for
occutt blood. Colonoscopy is performed and there is a1 cm
polyp on a. narrow stalk locoted in the descend.ing colon ot
30 cm from the anal verge. The polyp is resected and on
ricroscopic examination shows crowded, tubular; otypical
colonic type glands. The stalk of the polyp is covered with
normal colonic epithelium. which of the ‘T‘ol\owins is the most
likely diagnosis?

A. Adenomatous polﬂp.

B. 1n¥\wnm’cor3 fbroid polyp.

C. Peutz Jeghers P°'5P-

D. Ulcerative colitis pseudopol5p.

g ngerplas’tic poh:jp.

F. Crohn disease.

Answer : A. Adenomatous polyp
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Anatomy of liver 00:01:24

aross : Brownish smooth surface.
Normal weigh’c * 1400-1600 o

L,iSh’t microscopic appearance

* Cords ot hepatocytes which
have abundant eosinophilic
eytoplasm (due to the presence

of excess mitochondrio).
* Central vein ot the center.
* Portal tract/triad comprising of bile duct, portal vein and
the hepatic ou"terﬂ.
Oncocg‘dc/ Hurtle cells also have got abundant eosinophilic
cl:jkop!asrn.

20nes :

20ne I/periportal zone
Zone of hepatocytes which
are present near the portol FEEEHEES
triod. A S RN
2one 3/centrilobulor zone : Light microscopy of liver

2one of hepatocytes which are present around the central
vein.

20ne a/midzonal : The small zone of hepatocytes which is
present between e periportal and the centrilobular zones.

Hepa’cic lobule :
Liver consists of ‘nemgonod plofes.
The 2one most Suscep’db'le o ischemic/! hgpoxic dmge :

2one 3.

Active space

The 2one more susceptible to toxin induced damage : Zone |.
2one 4 is affected in yellow fever.

Sinusoids : Space between the fwo layers of hepotocytes.
Sinusoids are lined by tuptter cells (tissue macrophages of
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the liver).
Space of Disse : The small area between the hepod'oca’ces
and the sinusoidal hning.

Slgni?\cance :

* Amyloidosis first affects the space of Disse.
* Contains o cells which store vitamin A.
* o cells, when stimuloted Se{- converted to stellote cells

which cause :
. Fibrosis.

a. Synthesis of type | and 3 collagen.

3, Activotion of mﬂo?\broblas’cs
Hepatocytes are interconnected by canals of Hering,
Canals of Hering contain the oval cells which are the stem

cells of liver.

Jaundice

00:13:43

Increase in bilirubin.

unconjugoted hyperbilirubinemio

Conjugated hyperbilirubinemia.

3
5 Hemolutic anemio. Primary biliary sclerosis.
g Crigler—m‘har sEjndrome ’(Bpe I Prirrnr5 biliar5 cho!angiﬁs.
and 4. Obstruetion of bile duct due to
stones/cancer/stricture,

Gilbert sEjndrome.

Dubin—Johnson s‘ujndrome.
Rotar syndrome.
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Hereditary hyperbilirubinemias 00:16:20

uncorljugofced Hﬁperbilimbinemia :

(Drigler-mgar Cxigler—uogljar Gilbert S.Hndrome
sandrome {-ﬂpe | SBndrome Jcape a
Autosomal recessive Autosomal dominant

Complete de%cmencg Partial de%ciencg ot | mild defect in UGTAI
of UGTAl enzuyme UGTAl enzyme enzyme

Completely Sotal Not fodal

Corljugoered hgperbilirub inemio.

Dubin-Johnson syndrome Rotor syndrome

Defect in conalicular MRPA Defect in
prok-em.

There is accumulation of non piBmenked liver
epinephrine leading to Pngmenied
liver.

Cirrhosis 00:19:32

end-stage liver disease.

Charocteristics :

* Disruption of the entire lobular architecture ot liver.
& Qegenem’cing parenchymal nodules.

* Fibrosis.

Gross ’cﬁpes :

* micronodular cirrhosis (nodule size < 3mm).

* mocronodular cirrhosis (nodule size > 3mm.

micronodulor Cirrhosis moacronodular Cirrhosis

Active space

Poechogenesis :

In the normal livex; type | and 3 collagen are present in the
periportal and centrilobulor area. and type 4 collagen is
present in the space of Disse.
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In cirrhotic liver, Ho cells are converted to stellate cells which
secrete fUpe | and 2 collagen in the space o Disse leading
%o the loss of fenestrations of the sinusoids (capillarization of

the sinusoids).
Couses :
micronodular cirrhosis (< 3mm) | macronodular cirrhosis (> 3mm)
garly aleoholic liver disease (ALD). | Late stoges of ALD.
Hemochromatosis. wilson's disease.
Pac. a1 Antitrypsin de%ctenc}j.
Indian childhood cirrhosis. drug induced hepaditis.
. Viral hepoditis.
: Clinical feotures :
: Meuroloaic ln&esumerﬁarg
* Hepatic encephalopathy * Joaundice
* Peripheral neuropathy * Spider angioma.
* Asterixis * Po.lmergﬁ-.em
" " * Purpura.
Gastrointestinal v s
* Anorexio.
. t medusa.
" Ouspepsia sep ST
* Nowsea, vomiting Hematologic
* Change in bowel hobits * Anemio.
* dull abdominal pain liaia o
* Fetor hepaticus *' Levkoperio
. &sop\'\ageal 5 gastric . C,oagula&ion disorders
. = Sy
* Gostritis
* Hematemesis metobolic
* Hemorrhoidal varices . HSFK)MLQPN&
Reproductive * Hyponatremia.
* Amenorrheo L H5poalbum'rr‘emia
* Testieular otrophy
. aHnec.orrns’daG'naJe)
* Impotence
Cardiovascular
* Fluid retention
* Peripheral edema.
* Rscites

aoeds aAloy

Stain used Yor fbrosis (col\agen fbrosis) : Masson Trichrome

(mT).

Collagen fbres appear blue in color on MT staining,
mMasson Fontana is used to stoin melanin piamen’c.

Pathology ® v4.0 « Marrow 6.0 = 2022




Alcoholic liver disease 00:30:34

Only 1% of the people who consume aleohol will develop ALD.
Intoke of LO-80 mi of aleohol per day for 10 years can lead
+o ALD.

It is the common couse of liver cirrhosis in Western countries.
&ross specimen : Sot, yellow and greasy appearance due to
excess of fat.

Microscopy * icevel

* Steofosis. hepa&ocﬂ’ces
o Hepaﬁﬁs.

* Cirrhosis. Steatosis
S’cages ot cirrhosis ¢

Stoge I/ steatosis

L F&HH change.

* zarliest change in ALD.

* Reversible stoge.

Types *

* microvesicular steatosis : Small lipid droplets in hepatocytes,
nucleus in the center.

* mMacrovesiculor steotosis : Large lipid droplets in
hepatocytes, nucleus is pushed to the peripherg.

. g\, 7 5 .:‘. o - . "'.

V‘ E Tk %

mMocrovesicular
steotosis

microvesicular
steatosis

nMoerovesiculor
steotosis

microvesiculoyr
steatosis
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Couses:
microvesicular steatosis mMacrovesicular steatosis

garly ALD Late ALD

Faﬂg liver of pregnancy Hemochromotosis

Rei.je’s syndrome Obesity

Chronic viral hepoeci’tis Protein energy malnudtrition
Chronic hepaditis &
NASH (non-aleoholic
steatohepatitis)

Stain used Yor steotosis : Oil red O, Sudan black,

Stage a/hepotitis stage :
InSlammadion of the liver parenchyma.
Neutrophilic infiltration.

mallory hyaline/dent bodies.

Chicken wire fibrosis.

mallory hyaline/ Mallory dent bodies :

Pinkish/dense eosinophilic inclusions inside the hepatocytes.
Composition : Intermediote filaments like CH-8 and CH-I8.
Disorders in which they are seen (mnemonic : New Indian
WATCH :

* NASH.

* Iindian childhood cirrhosis.

* wilson’s disease.

* 0~ Antitrypsin de?\(:'tencg.

* Tumors : Hepatocellular carcinoma. (HCO).

* Cirrhosis : PB&C.

* Focal nodular Hyperplasio.

Conditions in which ma]\org hgodine bodies are not seen :
* Hemochromadtosis.

v Secondarij bihomj cirrhosis.

aoeds anoy

ma]\orﬂ hgodine
bodies
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Chicken wire Rbrosis : Perisinusoidal Rbrosis.
Microseopy of oligodendrogfioma. shows fried eqq
appearance, chicken wire blood vessels (due to anastomosing
vascular channels).
Cirrhosis stage *
Appears as micronodular cirrhosis which loter advances to
macronodular cirrhosis.
Lennac cirrhosis
when the liver gets converted into a. Sbrous scar.
NASH/Non-alcoholic steatohepatitis 00:49:02
AA Non-aleoholic fotty liver disease.
It is the MC cause of cirrhosis in Western countries.
It increases the risk of HCL.
minimol/no history of aleoholic intake.
Risk factors :
* Obesity.
* Diabetes mellitus.
* Insulin resistance.
* metabolic sandrome.
. ngerdwoles’ceroiemia.
Alcoholic steatohepatitis/ASH Non—aleoholic steato-
hepoditis/NASH
H/o aleoholic intake No H/o aleoholic intake
Obesity, DM, Obesity, DM,
Hapercho\es’cero\emia is ngercholesferdemia is
obsent present
mallory hyaline bodies are mMallory hyaline bodies are
more prominent less prominent
Perisinusoidal inflammation is | Periportal inflammadion is
more more g
Neutrophils are more monoc5+es are more g
prominent prominent
Increased G&T enzyme Less/no increase in the &&T
enzyme
AST/ALT > & AST/ALT < |




502 Systemic
Pathology

aoeds sAnoy

Reye’s syndrome 00:55:51

His’rorg * Child who has 9ot a viral infection treated with
aspir in.

Child can develop features ot hepatic encephalopathy/
hypoglycemio/ vomiting,

6iop55 shows extensive micro vesicular steatosic.

Q.ASS year old women had a leg suoel\ing and pi{'-ting oedema.
over the knees, with prominent jugular venous distension

and increasing levels of AST and ALT. A diagnosis of CHF was
made. The gross appearance of liver is shown. What is the
most likely condition?

A. Cirrhosis.

B. Faﬁa chanae.

C. Chronic venous congestion.
D. Thrombosis.

Q. MRP 3 defect is associoted with which of
the following?

A. Dubin Johnson sgjndrom.

6. Rotor sujndrome.

C. Gilbert androme.

D. Crigier—m\ﬂar 55ndrome.

Q. lden’c#g this special stain used in a liver biopsg
A. Woarthin s’mrrS silver stain.
6. methanamine silver stain.
C. Sweets reticulin stain.

D. Steiner silver stain.

warthin starr5 silver stain :

used in Helicobocter pi:jlori.
methanamine silver stain : To stain ?ungi.

Q. A 4S year old obese lady presented with diabetes mellitus,
hypertriglyceridemio, right upper quadrant pain and
recurrent joundice. whot will be seen in the liver pathology 2
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A. mMicrovesicular steotosis.
8. Autoimmune hepoditis.
C. NASH.

D. Peliosis hepatitis.

Q. What i the name of the instrument shown below :
A. Jamshidi bone marrow
asPim’tion needle.

B, Vim silverman liver biopsa I i
needle. H =

C. FNAC needle. o
D. hidn65 biopsg needle.

Q. A4S year old male aleoholic presen’ced with pain abdomen.
The UuSg

of the patient showed Fatty liver. Liver biopsy of the patient
is showun below. What is the composition of structure marked
with an arrow?

A. Vvimentin.

B. Fibrillin.

C. %’colﬂem&in.

D. Desmin.
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LIVER PATHOLOGY : PART 2
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metobolic liver diseases :

* Haemochromodtosis.

* Wilson's disease.

* ol antitrypsin deficiency,

Haemochromatosis ~ 00:01:03

Riso called as bronze diabetes.

excessive iron deposition in the body,

Putosomal recessive disorder.

male = females.

m/C cause of cirrhosis due o a. metabolic disorder.

Types
Hereditary and acquired,

Heriditary Acquired
mMutation of HFE gene on bp Repeated blood transfusions
chromosome
HAMP aene mutation Bantu siderosic (Bantu, an Africon
MV gene mutation gu\fenile tribe — Risk of hemochromadosis
hernehromsbass) due to cooking in iron utensils).

Gene for HLA is located on short arm of chromosome p.

Pa’rhogenesis :

HFE gene mudtation on chromosome bp — Decreased level of
hepeidin — Increased iron overload — Haemochromatosis.
Hepeidin : Mesa’twe iron regula’cor.

c/F:

eronze pigmentation of skin micronodular cirrhosis
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* Triad of:
. eronze pigmentation of skin (due to melanin »
haemosiderin).
3. Diabetes mellitus.
2. mMicroncdular cirrhosis.
* Joints : PSeudoaowc.
* Testis/gonads : Atrophy,
* Heart: Both dilated cardiomgopo@rhﬂ (m/0) and restrictive
cardiomaopodchﬂ.
* Adrenal glands can also be aflected,
Diagnosis :
Iron profile :
4. iron : Increased.
r. ferritin @ Increased,
Sr TIBC : Decreosed.
sr. transferrin saturation : Increased (good sereening tes.
Liver biopsa : golden Bel\ow or brown pigmen’c in hepa’cocgces.
Special stain : Prussian blue or pear’s stain.

Hoemosiderin in Prussian blue stain appears as blue Smnular
pigment

Treatment :
DOC : Iron chelators like desferoxamine.
Treotment of choice : Phlebotomy.

Wilson’s disease 00:14:47

excessive copper deposi’cion in the boda.
ArA hepa’co!enﬁmlar d.egenero&ion.

Pothogenesis : ATP 78 gene mutation on chromosome 139,
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L,eading o impaired copper incorporation into ceruloplasmin
(ceruloplasmin : Copper transporting protein) — Increased
copper in body — Wilson’s disease.

Other mechanism : Impaired copper excretion in bile.

¢/F : Triad of
I. Oculor : ;-
Haqser—Fletscher r'mg in Descemet’s g

e

membrane of cornea (KF r'mg).
sunflower catoroct.

3. Brain :

Putarmen and basal ganglia. are aftected.
Neuropsychiatric manifestations,
Features of psychosis.
Parkinson’s like disease.

3, Liver : Cirrhosis.

Diagnosis :

Liver biops5 :

* Acute and chronic inflammadion.

* Steotosis.

* mallory hgod'me bodies can be present.

Special stain : Rhodamine and rubeanic acid.

Copper associated protein staining : Oreein stain (can also
stain elastin $ibres, HBsAQ).

Sr. copper levels : Increased.

sr. ceruloplasmin level : Decreased (as excessive Cu binding
leads o exhaustion of ceruloplasmin in blood)

most speci%c test : Increosed urinary exceretion of copper.

Treadment :
Copper chelator : Penicillamine.

al Antitrypsin deficiency 00:23:56

In lungs : Pon ocinor emphﬂsem
In liver : Cirrhosis.
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Pothogenesis : De?\ciencﬂ of al antitrypsin (kﬂpe of neutrophil
antiprotease) — Increased neutrophil elastase activity —
Damage to lungs and liver. :
Gene for o | antitrypsin is located on chromosome 14,
Pinmn form of a I antitrypsin + Normal. j
PiMZ form : Carrier stote. j
Pizz Yorm : Diseased.
Liver b‘nopsg :
PRS + Dinstose resistant '
inclusions in hepa’coc_g\’ces. :
Mallory hgodine bodies moy :
be seen. :
Hemochromodosis | wilson’s disease | a | an’ci’cru:jps.in
deficiencu
Pothogenesis | HPE gene ATP & gene De%cienctj of al
mutodion on mutotion on ot {-rtjps‘m on
Chromosome bp chromosome 12 | chromosome 14
excessive iron Impaired Increased
depletion incorporodion of | neutrophil
copper into bile, | elastase ac{i\ﬁ’(U
excess copper
depletion.
c/F SKin KF rings, Pon acinar i
pigmentadion, cirhossis emphysema. and
DM, micronodular | and brain liver diseases
cirrhosis, manifestations .
orthritis and
hqpogomdiﬁm g
mves’dgaﬁons Increased ron Decreosed
and Ferritin. ceruloplasmin.
Reduced TiaC. Increased
ur i.nara
excretion of
copper. 8
HPE Hemosiderin Steotosis, PAS positive g
deposition hepatitis. diostase 3
prussion blue Rhodamine and | resistance
stain. orecin stain qlobudes
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Hepatitis 00:31:06

a ’cgpes :
* Viral hepa’ci’ds.
* Autoimmune hepaﬁ'ris.

Viral hepadtitis
S types of hepatitis virus : AB,C,D and €.

Hepoaditis A and € : Feco oral route.

Hepatitis &, C and D : Sexual, vertical (mother to child) and
parenteral.

m/C cause of acute liver disease in children : Hepatitis A,

m/C couse of mor’codﬂ-ﬁ in pregnancy Hepadtitis €.

Al are RNA virus except hepatitis & (Hepadna. virus) DNA virus.

Acute hepoditis :

Liver biOPSB shows :

* @oallooning degeneration (swollen up balloon like
appearance).

* Councilman bodies : Apoptotic bodies (densely eosinophilic).

. L.BmphoplasMHtic/n\ononuclear inftroke.

* Spotty necrosis (necrosis in specific sites).

* Drop out hepatocytes (emp%ﬁ space lined by ruphler cells)
EmPJcU space occurs after clearing of necrosed areas blj

hup&lfrer cells.

* Absent portal inflammadion (seen in chronic hepa’c'rhs).

ggi/,hup%er cells
- -_H"SP‘*H Necrosis
) 3 .L{r‘ (ﬁu %%, <3 w5 "
RS AR N il Wit o
Ballconing degeneration necrosis

&round glass hépa.’coca‘tes/ shikoto. cells
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Chronic heposcms :

Liver biopsy : v

. L}jmpoﬁoglasmcﬂﬁc inRlkrotes. f\ el i
N

. EBridSlng fibrosic.

et

* Interface hepatitis (inflamematory ="
cells present between hepatocytes o/
% portal triad).

* Portal inSlammadion (extensive).

* around glass hepotoeytes (seen in chronic hepatitis &
infection : Densely eosinophilic cells with glassy cytoplasmy.
Composed of HBsAg which makes the cells glassy.

Ground glass hepatocyte ako shikata cell.
Special stain : Orcein stain.

Chronic hepoedhs &
. L.Umphoid aggrego&ces.

e Fo@c’cg c‘nange or steotosis.
* 8ile duct damage % bile duct proliteration (siml,d’caneOuslﬂ).

Aeute hepatitis

Autoimmune hepatitis 00:46:09

Females > males.
3 %Bpes :

Type | autoimmune hepaditis :
m/c %Upe
women are usually offected,
ANA antibodies, anti mitochondrial antibodies and
anti smooth muscle antibodies (anti SMA).
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Type & autoimmune hepadtitis :
AfSects children and young adolescents.
Anti Lism | (Hepaditis ©), LK & (drug induced) and Likm 3
(Hepoditis D).
L¥m : Liver hidne5 microsome.

Type 3 autoimmune hepatitis : Rare.
Anti SLA (soluble liver antiger) positive.

HPE :

* Tense lymphoplasmacytic infiltrate.

* Interface hepatitis (lﬂmphoplasmacﬂ’dc infiltrates ot the
junctiory.

* Hepadic rosettes.

* emperipolesis (cell within cell appearance).

Hepatic tumors 00:51:14

Divided into benign and ma!ignan’c tumors.
Qenign :

* Hepatic adenomoa.

* Cavernous hemangioma.
modiancxn’r :

* Hepatocellular carcinomo.

. nngiosarcoma,

m/C tumor or malignancy of liver : Metastasis or secondaries.

m/c primary malignaney of lver:
mM/C Ca which metastises +o liver : Colon carcinoma.

M/C hepadic tumor in children : Hepodoblastoma.

m/C sarcoma. of liver : Angiosarcoma.

m/c benign hepatic tumor of liver : Cavernous hemangioma.
Associoted with VHL gene mutation on chromosome 3.

L 5

b7

Large diloted vasculor spaces due to covernous hemangiomo..
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Cavernous hemangioma. oflects organs like liver unlike
capillary hemangioma. which afSects superficial Yissues and
small blood vessels.

Hepodic adenoma. :

Female > male.

middle aged.

30“30 5ear S.

In $emales : H/O OCP use.

In moles : H/0 anabolic steroid intake.

&ross appearance well circumseribed ond well encapsdo&ed
tumor uSuod\U in riS'n’c lobe of liver.

HPE :

* well differentioted hepotocytes.

* No central vein and portal tract.

* No vascular invasion (difSerentiote $rom HCO.

Hepatocellular carcinoma 00:58:54

males > females.
nge ! LO-10 5ears.

Risk factors :

* Aleohol.

* NASH.

* Hemochromotosis.
* Chronic hepoditis ©.
* Chronic hepaditis C.
* ASlotoxin.

: T&jrosinemia.

Gross appearance
multiple nodules or multiple foci.

Active space

HPE : Hepa’tocgces arranged
in cords/sheets/trabeculoae.
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ma]\orB hﬁodine bodies +.
Vascular invasion is presen’t.

Immunohistochemical markers :
* o fetoprotein.

* HepParl

* Neurotensin.

. all,jpican-—a.

Fibrolamellar variant of HCL :
¢ \iomger population.

* No increased AFP levels.

* No H/0 hepatitis.

* excellent prognosis.

* male = females.

AFP is also raised in yolk sac/
endodermal sinus tumor.
Schiller duval bodies are
presents

Hepa{'ocijtes

* HPe : Fibrous sep’ca SGPMCL‘H!’\S nodules.
Immmohis’cod'\emis‘krg ¢ Neurotensin nodules.

Angiosarcoma

Hepa’rocﬂ‘res

Collagen fbres

Hepaécocg’ces

01:06:04

Risk factors :

. Polgjvin\tjl chloride.
® Arsenic.

* Thorotrast.
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HPE : ﬂmsformsing vascular channels lined b5 pleomorph\o.

cells.
IHC : CD 13, VEGF, factor VINl and von willebrand factor.

Bile duct disorders 01:07:53

Pr'mmj bihart_.j Secmdm}j b‘\liar3 Prmr5 sderosing
cirrhosis cirrhosis cholangjitis j
F>m m=F miF = ail :
Destruction of Destruction of Both
intrahepotic bile ducts ex’crahepahc bile
ducts
AMA + and ANA + Obstruction of bile p—ANCA positive
duct b3 stones and
COrcinoMma.
Associated with None Associoted with
Sjogren’s syndrome uleeradive colitis >
crohn's disease
HPE : Lymphocytic gile duct proliferation/ | Concentric periductal
infitrate, granuloma. | stasis Rbrosis/onion skin
formation and fbrosis

Onion skin appearance *
* Biopsy of malignont haper’cension

* CIDP: Nerve biops5.
o Pr’mar5 sclerosing cholangi’tis. : Biopsy.

* SLg, spleen — &ross.
. &uuing’s sarcoma : X Yay.
* Toy sach’s disease : Electron micropsy,

Active space
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Mudmeg liver seen in chronic venous
conges{'ion

Amyloidosis of liver. Amyloid deposited first in
Hydadid cyst spoce of disse. Congo red stain used.
Congo red stain

Q. A S3 year old non smoker woman with increasing dgspnoea
for months. On examination : Liver edge is firm. usg :
abdomen shows liver damage. Spirometry Sugges’ci\fe of
obstructive Iung disease.

What is the diagnosis and biopsy finding ?

Ans : & | antitrypsin de’?xcienca.

Ebiop55 * PAS + Dinstase resistant inclusions in hepa’rocgces.

Q. A 44 year old man, an emergency medical technician,

has felt fotigued for the past 4 months. He experienced an
episode of jaundice 10 years ago, but that resolved and he
has been heaj’chuj since. On phasicod examination there are no
remarkable findings. Laboratory studies show his hemoglobin
is 14 9/dL and serum electrolytes normal, but he has a total
protein of S4 g/dL, albumin 3.9 o/dL, ALT 133 U/L and AST 113
WL with total bilirubin 1.3 mg/dL and direct bilirubin 0.8 mo/
dL. A liver biopsy is performed, and microscopic examinadion
shows interface inflammadion with extension of inSlammadtion
into the lobules $rom the triads. There is focal ballooning
degeneration of hepatocytes. which of the %l\owing
laboratory test findings is most characteristic for his disease?

eoeds sAjoy
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A. Decreased serum alpha-i-antitrypsin.
&. Positive hepatitis & surface antigen.
C. Increased serum Ferritin.
D. Decreased serum ceruloplasmin.
. Positive antimitochondrial an’cibodﬂ.

Q. A 38 year old woman has had progressive malaise for
the past year. She has become increasingly obtunded over
the past week. On physical examination she is afebrile.
Laboratory studies show a. plasma. ammonia. of S5 micromol/L
along with serum total bilirubin of 5.8 may/dL, direct
bilirubin 4.6 mg/dL, AST 10 WL, and ALT 125 W/L. Her serum
ceruloplosmin is 14 mg/dL. The antimitochondriol antibody
test is negadive. A liver biopsy is performed and microscopic
examinodion reveals increased copper deposition. which of
the following oculor ?mdings is most likely to be present in this
wormnan?

A. Biloteral papilledemo.

&. Macular degenerodion.

C. Proliferative retinopathy,

D. Crystaliine lens cotaract formadtion.

€. Corneal ha5ser—Fleischer rings.

F. Canal of Schlemm occlusion.

Q. A & year old boy has shortness of breath with reduced
breath sounds in both fields.
There is o family history of liver disease and he had marked
icterus when he was a neonoate.
His liver biopsy is shown below. The patient is ok high risk of
developing which of the following?

A. Bronchiectasis.

&. ‘amphBSema,

C. SLe.

. Fulminant hepaditis.

Active space
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Q. A IS year old boy from &hana hos the acute onset of
right upper quadrant abdominal pain. Abdominal ultrasound
reveals a. dilated gallbladder with thickened wall and filed
with coleuli. A laparoscopic cholecystectomy is performed.
The gall bladder is opened to reveal ten multifaceted 0 to
| em diameter dark, greenish-black galistones. uhnich of the
following underlying conditions does this boy most likely have?

A. Sickle cell anoemio.

B. Crohn disease.

C. Hﬁpercholes’rerotemia,

D. Hyperparathyroidism.

& Primo.rﬂ biliarg cholang‘n’ds.

F. Schistosomiasis.
Hemolytic anaemia. can inerease the risk of galistones.

Q. A 41 year old man has experienced progressive $a’ci3ue,
pruritus, and icterus for the past 4 months. He had o total
colectomy performed five years ago. On physical examinodion
he is afebrile. Scleral icterus is present. His stool from a. Koch
pouch is negadive for occult blood. Cholangiography reveals
the widespread obliteration of intrahepatic bile ducts. A liver
b10p55 is per%rmd ond on microscopic examination shows
periductular 'onion skin’ fbrosis with o. moderate lymphoeytic
infiltrote. Some intrahepadic bile ducts are obliterated,
but there is no interface hepatitis. Which of the Following
underlying diseases is he most likely to have ?

A. Ulcerative colitis.

&. Sgs’cemic lupus era’chema’cows.

C. Wilson dicease.

D. Hepodtitis & viral infection.

E. Primorfj bi|iar3 cholangihs.

F. Alpha—-antitrypsin deficiency,

Q.AS4 year old Asian man has had malaise with a6 K9
weight loss over the past 7 months. On phnjsical examination
he has a firm, nodular liver edge. His stool is negative for
occult blood. L.abom’cora studies show o positive serologij
for hepatitis & surfoce antigen, but negative serologies for
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hepotitis & surface antibody, hepaditis A igm antibody, and
hepatitis C antibody, His serum alpha-fetoprotein is 109 ng/
mL. Which of the following neoplasms is he most likely to
have?

A. Hemo.ng‘xomou

B. Hepodic adenoma.

C. Hepatic angiosarcomo.

D. Bile duct adenocarcinomo.

€. cholangiocarcinom

F. Hepodocellular carcinomo.

<. Mon—HodgKin lgmphomo..

Q. which of the following statements are true for the tumour
shown below *

A. Better prognosis than primary HCC.
&. More common in e\deria.
C. Raised AFP seen.
D. Underlying cirrhosis is not a. risk foctor.
€. Neurotensin i o. biomarker.
Ans : A, D and €.
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KIDNEY - BASICS

Urine examination 00:02:18
microscopu (3Cs) ¢ Follow @NextflixOfficial On Insta
2 ) For More Latest Books Pdfs ¢ ¢

* Cells: RBC, WaC § inflammodory cells. Follow us on
. I (@) wtagan
. ngs’cals.

(3Cs in sputum microscopy of bronchial asthma : Cursehmann
spirals, charcot leyden erystals § ereolo. bodies)

CLICK IIEI!E_>\$

Costs :
Al casts are composed of Tamm-Horsfall protein (produced in
the thick ascending limb o loop of Henle).

Various casts seen on urine exominadion :

Costs Conditions
Hyaline cast (phﬂsiolog‘nca! Can be seen in normal
cost) individuols, pregnancy,

stress, Yever.
RBC costs Glomerulonephritis
waC costs Pyelonephritis
Broad/waxy cast Chronic renal disease
mMuddy brown granular cast | ATN (Aeute Tubular Necrosis)
Lipid/ fokty cast Nephrotic syndrome
0

Hgodine cast with rounded ends

Pathology ® v4.0 » Marrow 6.0 » 2022
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Microscopic appearances of various stones/ crystols :

Struvite/! s’casmm stones :

* Radiopague.

* Seen in alkaline urine.

* Rectangular/coSin lid
appearance.

¢ Associoted with urea
splitting organisms.

%s’tine stones :

* Rodiopoque.

* Seen in acidic wrine.
* Hexoagonal shaped.

* very hard stones.

uric acid crﬂs’rcds :

* Rodiolucent.

* Seen in acidic urine.

* Varying shapes (rhomboids
or paralieliograms).

Calcium oxalote mono/

dihgdroece stones :

* Rodiopogue.

* Seen in acidic urine.

* Dumbell shaped/envelope
shoped.

* most common type of
renal caleuli.

Active space
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Ammonium urate stones :

* Rodiclucent.

* Associoted with loxative
abuse.

Kidney biopsy 00:11:40

Structures seen in Hidneg biop55 :
* glomerulus.

* Tubules.

* Interstitium.

* Renal blood vessels.

Structure of glomerulus :

Jux’cagiomerular opparatus

AtSerent

Arteriole

......

Macule: densa. eflerent Artericle
Jg cells Lacis cells

(granulor cells) (extraglomerular mesangial cells)

Visceral |a5er

I
M‘raalomermo.r opparatus

Slomerulus is comprised of o tuft of capillaries, an afSerent
arteriole and an efferent arteriole.

Bowman’s space : The space between parietol and visceral

lmjers.
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alomerulus has two epithelial cell layer :

* Outer parietol epithelial cell |%er.

* Inner visceral epithelial cell layer : Contain podoctj’ces/ Soot
processes.

glomerular capillaries are lined bﬂ endothelial cells.

glomerular basement membrane (&6M) is present between

the endothelial cell layer and the visceral epithelial cell layer.

&bM is composed of:

e lepe 4 col\agen.

* Lominin.

. Pro’ceoglﬂcans.

* Heparan sulfote.

gndothelial cell layer has fenestrations (T0-100nm in

diameter) fo allow the passage of solutes through it.

Fitration membrane

Actin
Podocin CDAaRP Podoc_\j’ce
(NePHs 2
Nephrin (NPHS D

glomerular fiteration membrane is comprised of :
* Podocytes.

¢ ggm.

* endothelial cells.

Podocyte has four diferent Kinds of proteins :
* Nephrin : &ncoded bﬂ NPHS | gene.

* Podocin : encoded ba NPHS 3 gene.

* CDARR

* Actin Rbres.

Active space

Stain for &M : PAS stain (magen’ca colored @M.
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Fikerotion process :

It depends on the ¥onouoin8 foctors :

* Size of the particles : 726 nm radius particles cannot be
filtered.

° Charge o¥ particles : Fitterotion membrane is nego&ive\_g
charged ond thus, it prevents the filterodion of protiens
(negatively charged) from the body,

Podoca’ces
GBm
endothelial cells

glectron microscopy o} alomerular fikeration membrane

Kidney biopsy 00:23:27

® Ligh’c mieroseopy
l. Hema’roxBMn oand eosin stain.
a. Periodic acid-schif§ (PAS) stain : gBm.,
3. Silver stain : Reticulin deposition, 6&M.
4. Congo red : In renal cxmﬁloidosis.

* electron microscopy E&m.

* ImmunoSiucrescence (IF).

Kidney is the most common organ which is offected in

o.m51oidosis.

Amyloid deposits are first seen in:

. hidn85 : Mesangium.

* Liver : Space of Disse.

* Heart : Subendocardium.

Diagnosis of glomerulonephritis from the Kidney biopsy :

* Count the number of glomeruli : Optimal number of
glomeruli which should be present for apt interpretation of
Blomrulonephri‘cis 1 0-I1S 9lomerul‘\.
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Terms :

* Proliterative * Increased cellularity of either epithelial cells
mesangial cells/inflammadory cells.
example : Focal proliterafive glomerulonephritis, ditSuse
proliferative glomerulonephritis.

* Focal : < SO% of glomeruli are affected.

* Diffuse : 7 SO% of glomeruli are ofSected.

* Segmental : Involvement of o portion of a glomerulus.

* Global : entire glomerulus is ofSected,

exomple :

FseS (Focal Segmental Glomerulo Sclerosis) means < S0% of

the glomeruli are showing sclerosis in only a. portion of each

glomerulus.

DPaN (DifSuse Proliferative GlomeruloNephritis) means

> S0% of the glomeruli in that particular biopsy are showing

increased cellularity,

Normal Hidnel,j biop% :

Tubules
Interstitium

Glomerulus

vessel

Normoal Siomerulus on PAS stain :

* Copillary lumens are open. :

* lor acells per capilary tuft. '

* mesangjal cells in the center. :

* Thickness of the 68m is compared 1o the tubular wall '
thickness.

Active space
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Increased size of the
Slomeru!us

Increased cel\ulari{-ﬂ b3
neutrophils.

Closed capillary lumen.
Normal g&m.

Proliferative diseose

Closed capil\anj lumen.
. Pink colored deposﬂ'ion in the Siomerudus which con be due to
sclerosis (OM) or amyloidosis.

PAS stain ¢

Pink deposit (sclerosis)
Crescent Yormodion

RPEN (mpidla progressive
glomerulonephritic)

: Electron microscopy 00:36:37

alomerular diseases
&m Localisation of immune complexes

Su.bep‘r’chehal humps
Acute glomerulonephritis

epi/s:.cbepi-the'nal deposits
membranous nep\'u'opadhﬂ

Subendothelial deposite
5. Lupus nephritis
§ caiTEein IS memkbranoproloterative
:5? Tuype | RPEN (anti-geny)  Mesangial deposits o

1A nephropo:l‘hﬂ

| mm clomerular basement
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em deposits

Conditions

Sube p ithelial ht AmpsS
(below the visceral
epi’thelium)

Rcute g'uomeru\onephr\hs like
PseN (Post-Streptocoecal
glomerulonephritis).

RPEN (QapidM progressive
glomerulonephritis).
membranous

3'.omer udor\ephr itis.

(inside the @M

Intramembranous de po Sits

mMPaN a
(membranoproliterative
g'uornemionephrihs)

Subendothelial depogﬁs
(below the endotheliumy

Lupus nep'nr‘ms.
mMPaN |
(membranoproliferative

glomerulonephritis).

mMesanaiol deposits

HSP (Henoch-Schonlein
PLATPUIOL).

131-‘« r\ephropa’rhﬂ.

Immunofluorescence

00:40:03

Lineor poﬁem

Granulor poﬂc{em

GpMm diseoses

dDue to immune compiex/

c0mplemer\+ deposihon

§00d, Posteur's s‘jndrome
(anti-&&m antibodies)

pPsanN (Iump3 bumpy
appearance)

Pathology * v4.0 » Marrow 6.0 » 2022
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Increosed cel\ulcxri’ca.
Pink colored deposit

3,

Silver stain (black) Linear pottern on IF

Q \den’ci% the urinary erystals
seen on urinary exormination in
a patient with renal stones?

A. Uric acid,

&. %s’cine.

C. Triple phosphate.

D. Calcium oxolote.
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NEPHRITIC SYNDROME

Follow @NextflixOfficial On Insta
For More Latest Books Pdfs - ©-

@ Follow us on CLICK HERE
Clinical presentadion : O | b

Proteinuria (not in nephrotic range) <2.5gm /adhours.
gdemoa. present.

Hematuria. —> Cola. coloured urine.

Haper’cension.

Azotemio. —> Ammonia. in the blood.

Post streptococcal glomerulonephritis (PSGN) 00:01:56

Type W hgpersensi’riv@ reaction = immune complex
medioted.

nge LS ISgeours.

occurs - 3 weeks after an infection with > 8 - hemolytic
streptocoeci = 13, 4, | strains.

Presents with cola. coloured urine.

morphology of the Kidney
Light microscopy shows *
. &n'larged hgpercenular glomeruli with neutrophils — also
known as acute proliferative glomerulonephritis.
*&ndo/exo capillary proliferation.

electron microscopy shows :

* Sub-epithelial humps.
Immunofiuorescence :
&ranular pattern, also called lumpy bumpy pattern or starry
SK5 podc’cem.

Active space

Norrnal alomeru.lus with open lumen and | or & cells
per copillary tuft
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PSEN with enlarged glomeruli, closed lumen and
increosed cel\ulari’nj with newtrophi'.s

Bosement Membrone &

Sub-epithelial hump ¢
due to immune complex
deposition

glectron microscop 0
sub—epi-\:helial humps

ooeds anoy

Immunocfiuorescence shouuing granmor paHem/

lumpy bumpy pa’rtem/ starry sky pottern
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Syndrome
S’carr‘a SHB in po&l’\ologﬂ :
* peute proli%‘-ero&we Siomerudonephri’ds
immunofiuorescence.
* purkitt's lyrphomo.
No treotment required, as it is a. self-limiting condition.
ASO titer can be assessed —> streptococcal sore throot
infection.
Rapidly progressive glomerulonephritis (RPGN)00:10:43
medical emergency, :
Also known as erescentic glomerulonephritis = >S0% of :
Slomeruh in b'\opsa show crescents. :
T!jpes :
RPen
! & &
Type | Type I Type il
Also colled anti- €M Immune complex / Also called os
ossocioted an{ibodg medioted  Pauci-immune RPEN .
No antibody / \mmune
complex
€o0od Pasteur’s sLe PSEN can microseopic polyangitis
syndrome progress o RPEN (p- AnCA)
wegner‘s gronulomatosis
(c-ACNR)
morphologﬂ of RPN :
L,ight microscoptj : g
* Presence of crescents in ¥ SO% glomeruli = erescentic é
Slomrulonephri{-is.

* (Crescents are formed b5 the proh?emhon ot parietal
epithelial cells, Rbrin (imparts pink colour) and
leucocﬂ’ces.
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glectron microscopg :
* Rupture or uv-r'mlﬁlmg ot basement membrane.

normal Sl.omerulus

. Imnnunocfiucrescence

: ¢ Tgpe | RPGN : Lineayr pofc{ern.

. . Tgpe I RPaN : gronular pa‘c{em.

: * Type N RPEN : No deposits visuolized.

crescent

aoeds aAloy
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Glomeruli with a crescent in silver stain '
The more the number of crescents, the poorer is the
proqr\f}%&.
pasement membrone ¢
greak in the bosement<
membrone
bk = F T3 S e Yy
glectron m‘ucroscopg s‘nowtng break in the
basement membrane
Linear po&{em in Tﬂpe \ Gronular pa’t{em in thpe \l
Good Pasteur syndrome 00:20:31
mnemonic : 1424,
\ 3
lepe RPaN %
T5pe a h5persensi’ci\hhj reoction. §
a 2 chain. 2

Tﬂpe 4 co%\agen,

Pothogenesis : defect in A 2 chain of type 4 collagen.
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Orgons offected : lung and Kidney,
* Lung —> Pwmomra alveolar hemorrhages —>
Hemop’%sis.
* Typel RPEN —> Hemadurio.

Goodpastur:

N

e 55WOm

Lung involvement

Renal involverment

Glomeruli with o. crescent

Lig‘n’c microsco% shows crescents.
Electron microscopy shows break in glomerular membrane.
Immunoflucrescence shows linear pottern.

Thin basement membrane disease *

Alzo known as benign familial hematurio.

Pathology in O 4 chain of type 4 collagen.

Normal thickness of basement membrane : 3S0-400nm.

Thin basement membrane disease : <300nm.

aoeds sAljoy
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Alport syndrome 00:26:15

Defect in A S chain of type 4 collagen.

One of the causes of heredit ary nephritis.

It Sollows all mendelian modes of inheritance —> AR, AD,
X-linked recessive or dominant pottern.

most common inheritance is X-linked dominant disorder.

Lenticonus

Clinical presentadion

“The patient can't see, con't pee and can’t hear a. buzzing
bee.”

eye anterior lenticonus.

l"\idnekj : hemaodurio.

gar : sensorineural deofness.
most common and earliest organ offected is Kidney > ea.

morpho\oaﬂ :
L.igh’c microscopy * cannot be diagnosed in hgh’c MICroSCopy).

electron microseopy : Dic«gmos’ric m\fes’dgoecion of choice.
* Shows

No deposits in immuno Sluorescence.

Active space
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Bosket Weove appeoronce Hearing LOSS

IgA nephropathy 00:32:00

Also known as Berger’s disease.

most common 8iomerujonephri’ds worldwide.

Most common cause of gross and microseopic hemadturio.
Due to deposition of IgA.

Pod’nologﬁ ' increosed mucosal secretion of Igh = 1gA

deposition in the mesangium.

morpholoatj :
Shows mesangiod widenmg ond ‘Bﬂ deposi’don.

Psan IBR nephropodhg

Children of s- ISyears of age Adult patient

3- 4 weeks ofter streptococcal Occurs a-3days ofter a
infection streptococcal infection

Q. The pathogenesis of acute proliferative glomerulonephritis :
A (:Ejfo’roxic T cell mediated.

8. Immune complex medioted.

C: nn’cibod5 medioted.

D. Cell medioted.

Q. A 43 year old man comes to the phﬂsician becouse

of %@cigue and decreased urination for the past 3 doygs.

His creatinine is 8.5 mg/dL. A photomicrograph of o biopsy
specimen of the right kidney is shown. which of the %l\owing
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mechanisms most likely contributed to this poﬂcien{"s biopsy
fr'mdings?

A. effacement of podocyte foot
processes.

6. expansion of mesongial madrix.

C. Deposition of immunoglobulin light

chain.

D. Fibrin formation in Bowman's space.

A-—= nephrohc sandrome.
6 —=> '.gﬂ nephrc)po&dwﬂ.

QAN year old B\rl comes to the phgsic\an with her mother
because of a8 day history of passing “cola-coloured

urine. During the past week, her mother noticed episodes

of facial swelling. The potient had a.rash on her foce about 4
weeks ago. A renal biopsy ofter immunofiuorescence is
shown. which of the following is the most likely diagnosis?

A. Alport’s syndrome.
&. MCD.

C. loA nephropa’chg.
D. Lupus nephritis.
€. RPGNL

F. PSEn.

Q. Immunofiuorescence microscopy of renal

biopsy is shown below. The patient complaints of hemadurio.
What is the most likely d\agnosig

A. Membronous G

B. \gﬂ nephropa&hﬂ.

C. &00d Posteur’s syndrome.
D. PSGNL

Active space
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NEPHROTIC SYNDROME

Follow @NextflixOfficial On Insta
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Follow us on
(0] Instagram, ~CHICK HERE,

Potients with nephrotic SBndrorne hove massive proteinurio.
* excretion of > 3.5 gm protein/a4 hours.
* gdema : Periorbital edema. is common.

Patient can also have htjperchoies%erolemio. and dilution

coagu\opo&hies.

urine examinoadion :
Fro’cha urine.
L,'up'sd/ fatty casts seen in urine MiCroscopy.

mMost common cause of nephrotic syndrome

In children : Minimal chcmae disease.

In adults : Focal Segmental Glomerulosclerosis (FS&S).
In elderly : membranous nephropocthﬂ.

Most common couse of Slornerulonephri’cis worldwide : IgA

nephmpaﬂ'\5.
most common nephri’cic sandrome in children : PSEN.

Minimal Change Disease (MCD) 00:03:22

eoeds anoy

most common cause of nephrotic ijndrome in children.
F\Se : d-b 56013.
Also Known as nil deposit disease// lipoid nephrosis.

&%101035 unknNowN.
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& = 4 C4
Normal Podocﬂ’te eflocement in

minimal chcmge diseose

morpholo&tj :
uthc microscopy ¢

Glomeruli appears normal.

Lipid deposition in tubules, so called lipoid nephrosis.
glectron microscopy * efSacement of podocyte foot
processes, so called podocytopathy,.

In Alport’s syndrome = no light microseopy findings. Only
finding in electron microscopy, basket weave appearance.

Immunofiucrescence : No deposits —> called nil deposit
dicease.

Responds well to steroids.
Couses selective pro’reinuria,

Focal Segmental Glomerulosclerosis (FSGS) 00:08:26

most common cause of nephrotic syndrome in adults.
Cowuses:

Primary cause Idiopodhic.

Secondary couses : Mnemonic —> 3HARIS.
Hijper’cension.

HIV.

Heroin abuse.

Reflux nephropathy.

Renal ablation surgery = nephrectomuy,.

Sickle cell anemio.

IgA nephropoechg.

Obesity.

morpholo% :

Light microscopy * <S0% glomeruli show segmental sclerosis
-> 50 called focal.
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electron microseopy * eflacement of podooﬂ’ce foot
processes —> podocﬂtopod*hﬂ.
Immunofluorescence : Some deposits of lg& and C3 in the

sclerotic areao.

Normal area of
the Blomen.di

Sesmen’m] sclerosis

Varionts :

FS&S not otherwise specified.

glomerular tip variant : Atfects the glomerular tip = best
prognosis.

Peri-hilar variant.

Cellular variant.

conapsmg variont usual15 seen in HIV positive patients =
worst prognosis.

Genetic basis of nephrotic syndrome 00:16:17

Mutations of NPHSI, NPHSA and actin can produce genetic
’cl.jpe of nephrotic sgndrome.

NPHS-I gene :

Located in chromosome 19,

encodes for nephrin.
Leoads to congenitod nephroﬁc sandrome of Finnigh ’cgpe

Podocuytes
) com

@®Ws ctndotheliol cells

CDAaAP
Podocin Action Podoca’(e

(NPHSD)
Nephrin (V=R ))
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NPHS-4.

Located in chromosome .

encodes for podocin.

Causes steroid resistant nephrotic sljndrome.
Can also couse autosomal recessive FSES.

o actinin-4 :
gncodes for podocin actin binding protein.
Couses adult onset FSGS.

Membranous nephropathy 00:20:07

most common cause of nephrotic syndrome in elderly,
Couses :

Malignancy of colon, pancreas, lung,

Infections like malaria, syphilis, hepatitis, schistosomiasis.
(schistosomiosis con also cause bladder cancer)

Drugs like gold, Penicillamine.

Autoimmune disorders like SLE.

Renal vein thrombosis.

Pa’chogenesls :

Immune complex mediated.
Phospholipase Aa (PLAZ) defect.
morpholo% :

Proliferakion of
bosement membrane

Immune complex
SP]Ke ﬁ dome dePOS'iﬁon
appearance
L.ight microscopa :

Deposition of immune cornplex in bocement

membrane —=> thicﬁening of bosement membrane.
Silver stain : Spike and dome appearance.
Spikes —> bosement membrane.

Dome ¥ immune c_omplexes.

Pathology * v4.0 » Marrow 6.0 » 2022

62

Nephrotic
Syndrome

Active space

539



540 Systemic
Pathology

eoeds aApoy

62

glectron microscopg :

Sub-epi%'neha] depos‘a’cs.

effacement of Podocgfe foot processes —>

podocﬂ’ropa’rhﬂ.

Immunofluorescence : Granulor deposits.

Ditfuse ’chicl-ﬁening ot
Slomerujar membrone

Spike and dome
appearcmce

Membranoproliferative glomerulonephritis

(MPGN)

00:26:55

Also called mesangiocapihartj 3\omerulonephri’ds..

Shows features of nephrotic > nephritic sandmme.

Tfjpe\mPGM

Dense deposi’c diseose
(earlier called type )

Immune complex
deposition.
Complemer\’c is sometimes

deposi’ced.

Activation of

complement pa’rhmag
(olternote podrhwag) -
C>3 Biomerwoiaa’chﬂ.

Liah’c microsco% :

Tram track appearance = immune complexes and

complemen’cs deposi’ted spli*:s the basement membrane into

two.
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En!arged h5percenulox 8'|omeru1‘\.
&ndocapil\ar5 Proli&‘-ero&don - lobular architecture.

glectron microse.o95 :
Type | : Subendotheliol deposits.
Tgpe I\ : Dense deposits may be seen.

ImmunoSiuorescence :
thpe | gronular Pa’c’cem.
Type I\ : Ribbon- like/linear pattern.

Persistent hﬂpocompiemen’remia :
* Continuous activation of complements (via the
alternate pod-hwag) - decreased levels of
complements.

PSEN shows transient h5pocomplemen’femio..

Q. A b year old girl i brought to the physician because of
increasing swelling around her eyes for the past 3 daygs.
Her vital signs are within normal limits. P'ngsicod
examination shows periorbital edema. and abdominal
distention with shi%ng duliness. L.aboro@conj studies show o
serum olbumin of & g/dL and a serum cholesterol
concentrodion of 390 mo/dL. Urinalysis shows 4+ proteinurio.
ond $o€c{5 casts. Histological examination of a kidney biopsy
specimen is most likely to show which of the Following
findings?

A. Mesangiol proliferation on LM,

®. effacement of podocyte foot processes.

C. Normal glomeru,li on Lm,

D. Subepithelial humps on gm.

Q. Membranous glomerulonephritis is found ok autopsy in a
as year old woman who died of renal failure. Other autopsy
findings include pleuritis, diftuse interstitial fbrosis of lunos,
concentric rings of collagen swromding splenic arterioles
and warty vegetotions of mitral and tricuspid valves

Active space

a%cting the surfaces behind the cusps as well as
surfaces exposed to forward blood Slow. Which of the
following is an expected laboratory ?mding e
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A. Increased RSO titer.

&. Lgmphocﬂ’cosis.

C. Peripheral rim pattern of antinuclear antibody
fuorescence.

D. Positive blood culture for streptococcus viridians.

Q. Colon cancer is associated with which type o¥
glomerulonephritis :

R, Mg

B. MCD.

C. MPGN.

D. FSgs.

Q. A 3 year old man has had back pain for the post 8
months. He has had a productive cough for the past a doys.
On physical exarminadtion his temperoture is 39°C and there is
duliness to percussion ot the rig'n’c lung base.
Laboratory studies show 4+ gram positive diplococCi in the
Sputum. A chest radiograph shows right lower lobe
consolidadion. An albdominal CT scan shows multiple lytic lesions
of the vertebroe. On the day prior to death his serum urea
nitrogen was ©3 mg/ dL with ereatinine 71 mS/ dL. A dipstick
urinalysis was normal. At autopsy, his kidneys are firm and
pole. microscopically, there is abundont pink hgodine maderiol
in glomeruli and around small vessels. This moderial stains
positively with Congo red, which of the ¥o|\ouuin8 laborotory
$indings was most likely to have been present in this patient in
the week prior o death ?

A. Positive antinuclear an’cibodg test.

B. Serum glucose of 210 ma/ dL.

C. CDA4 lymphocyte count of 110/microliter.

D. Total serum protein of 9.3 g/dL.

& Serum prostate specific antigen of I8 ng/mL.

Q. R al year old man comes to the emergency department
because of a a week history of progressive shortness of
breath and intermittent couah with blood ’cinged sputum,
During this time, he has also noticed blood in his urine. He
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has no history of serious illness and does not take any
medications. His temperature is 37°C (98.L°F), pulse is 23/
min, respirations are a8/min, and blood pressure is 1Sa/90
mm Hg. Cardiopulmonary exomination shows crackles ot
both lung bases. Urinalysis is positive for blood and results
of a direct enzyme-linked immunoassay are positive for
anti-g@m antibodies. The pathogenesis of this patient’s
disease is most similar to which of the Following ?

A. Henoch Schonlein purpuro.

®. Post streptococcal Slomerulonephri’tis.

C. Polﬂour’ceri‘cis nodoso.

. Autoimmune hemolﬂ’tic anaemio.

Tﬂpe \! hgpersensi’ciw’cg reoction.

Active space
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RENAL INVOLVEMENT IN
SYSTEMIC DISEASES

Diabetic nephropathy 00:00:53

Kidney is more affected in type | > type |\ diabetes mellitus.
Development of diabetic nephropothy depends on the
duration of the disease.
* The more the duration, the more is the chance of
developing diabetic nephropoéchvj.

morphological features :

gross feotures = renal papillary necrosis.

Couses of renal papillary necrosis : Mnemonic : SODA.
Sickle cell anemio.

Obstructive uropaﬂ'\fj.

Diabetes mellitus = most common cause.

nnalgesic use.

HPE :
Thickening of the capillary walls or glomerular basement
membrane —> earliest %nding.
Diffuse 3|omerm<>sclerosis —> mMost common ?mding.
Nodular glomerulosclerosis = wimmelstiel wilson lesion.
* PRS positive nodular glomerulosclerosis.
* most characteristic/specific feature of diabetic
nephropo@chg.
Fibrin caps and capsular drops :
* Capsular drop = excess hyaline in Bowman's
capsule.
* Fibrin cop = excess haodine in the glomerular
capihour5 wall,
In long standing, severe diabetes mellitus, cells of PCT
becomes clear due to glycogen > Armani-gbstein lesion.
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Nodular glomerulosclerosis /
rHimmelstiel Lesion

Thickening of glomerular
basement membrane

PAS posi{-ive nodules

Fibrin cops

(‘.apswar drop

Armani- Ebstein lesion

Kidney involvement in SLE / lupus nephritis 00:10:13

arodes ot lupus nephritis according to WHO
arode | : Minimal mesangial.

Active space

arode |\ : mesangio-proli?emﬂve.
&rade I\l : Focal proliferative. :
arode IV : Diffuse proli%ra@cwe.
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Groade V : membronous.

Grode V! : Dense sc'.erosing.

most common type is grade IV > Diffuse proliferative type.
Wire loop lesions = seen in grade 1), ll, IV —> most
prominent in grade IV, ocCurs due to thickened glomerular
capil\artj walls.
sLe on immunofluorescence shows full house effect.

* Immunofiuorescence with all immunoglobuling and

complemenfs.

Full house etfect

sLe has both ’cupe 3 and hjpe. 3 htjpersemi{'wi’cg reoctions.
J
' Hemo&oieqmcal lesions are type a hapersensihw’cg

reoction.

=" ¥ e s ) _—
Visceral lesions are hﬁpe 2 h\jpersensmwcg
reoction.

Simp\e best answer : Tﬁpe 2 htjpersensﬂwnj reoction.
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<& couses Libman-%ocks endocarditis = Vege’codcions on
both sides of the valve surfoce and endocardium.
* Rheumatic heart disease, infective endocarditis and
morantic endocarditis shows vegemﬁons on 0n|5 one
side, along the line of closure of valve leaflet.
Nephrosclerosis 00:15:57
hidneg dicease in hﬂper’tension.
vessels will become hardened /sclerosed.
Mephrosclerosis
¢ | i
Benign nephrosclerosis malignan’r nephrosclerosis
in benisn HTN in maligno.n’r HTN
eenign modignomt
nephrosclerosis nephroscleros‘\s
Gross Leather Sro_‘m Fleo. bitten
specimen appeo.mncé appearance due
to pe’cechiad
'hemorrhoges.
HPe Hyaline Hljperplashc
arteriosclerosis. arteriosclerosis.
Deposition ot pink Lominated
homogenous hyaline thickening ot the
= luminal wall vessel wall =
narrowing. onion skin
| appearance.
\
<

Pathology * v4.0 * Marrow 6.0 » 2022




548 Systemic 63
Pathology

Onion skin appearance in
ma!igno.n’f nephrosclerosis

' Causes of flea bitten Kidney :

: modignan’c h}jper’rension.

' Subacute bacterial endocarditis.
Henoch-Schonlein purpuro.
Polﬂar’ceri’cis nodoso.

RPGN.

SLE.

aoeds aAnoy

' Flea. bitten hidneﬂ in ma]ignam nephroscierosis
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Onion skin oppearance *

ension on biopsB.

. mQJiBnaﬂ’t htjpez:

* Nerve biopsy of Chronic Inflammodory
Demyelinaing Polyneuropothy oP).

* Primary sclerosing c'nolangi’cis on bi0955 shows onion
skin Rbrosis of bile duct.

* Spleen in SLE on gross specimen.

* X-roy of Ew'mg’s sarcomo.

* glectron microscopic examination of Toy Sach’s
diseose.

Chronic pyelonephritis 00:22:57

morphology of Kidney

Gross specimen nsamme’cricaj\g shrunken Kidney ond
irregl,dox sears.

ngme’crical\ﬂ shrunken Hidneg is seen in chronic
SIOmerudonephrihs.

HPE :
Tubulax odfoph5.
Lining of the tubule becomes atrophic and Sottened.

Flattened tubulor hnins
oand colloid like
deposition in e lumen

Normal Chronic pgebnephri’ds

Thyroidization of the renal tubules = Deposition of pink
colloid like makeriol within the tubules = Resembles H’\Broid
Blomd.

Lamp‘nocﬂﬁc infiltrate.

Peri—glomerular Rbrosis.
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urine microscopg :
Wec costs RBC costs in glomerular disease).

Thgroidiza’cion of
renal tubules

Flottened lin‘ma
epithelium of tubules

Lymphoeytic infiltrotion

mMalakoplakia. :

Rore disorder.

michaelis—guttman bodies ore seen = Concrete
basophilic caleifications around the mieroorganism.
Defect of macrophage function.

Coused by e.coli infection.

&ross appearance : Yellow plaque lesions.

michaelis— guttman
bodies

00:28:34
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posed on the onset of the disease :

Adult

Infantile

Autosomal dominant

Autosomal recessive

Chromosome .
PHD |, 3, 32 gene >
encodes pol5c5s{in.

Chrormosome (.
PHHD gene - gncodes
?\brocgsﬁn.

Larger c55+s, seen
outside as well.

Smaller cﬂs&s, uswxha present

inside.

Complications :

mitral valve prolopse.
Rortic dissection.

Berry aneurysm of Circle
of willis.

Increased risk for
developing colonic
diverticulo.

%s’cs in other organs like
pancreas, spleen.

Associodion *
Congenital hepodic fbrosis.

&ene for HLA : Chromosome Gp.

Disease Inheri- Pod'hologic Clinical Tl.jpicaj Diagram
tance | Feotures | Feotures/ Outcome
Complicotions
Adult AD Large Hemodturia, Chronic
polyeystic rulti flank plon renal
Kidney cystic urinary tract failure
diseose Kidneys, infection beginning
liver cﬂgts renal stones, | ot 40-60O
berry hypertension | years of
aneurt Ssm 086
Childhood. | AR enlarged, | Hepatic varioble,
polycystic cystic flrosis deoth in \' P
kidney Kidneys ok infaney or —
diseose birth childhood N
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meduu\arlj None medunarg Hematurio. Benign
sponge cgs’cs on uTl, ‘KL
Hidn€}j excre’corl.j recurrent :Y'(
urography | renal stones A
Familial AR Cortico- Salt Progres—
Juvenile medl.d\cmj wasting, sive renal
nephro- cysts, polyuria, failure be-
: nophthisis shrunken | growth ginning in
: Kil dnetj & re{arrjiosc-.on childhood
anemio.
mMulticys— | None Irreqular Association Renal
tic renal Kidneys with other failure i#
dysplasio. with eysts | renal bilateral,
of anomalies surgically
variable curable i¥
' size uniloteral
: Acquired | None cﬂs’dc Hemorhage, Depen-
) renal degen- erythrocytosis, | dence on
: eystic erakion in | Neoplasia dialysis
. disease ESRD
! Simple None Sinsle or microscopic eenigr\
: cgsts multiple hemadturio . '
' cgs{'s in
: normal
r sized kid-
: neys

Q. A4S year old women presents with blurring of vision and
massive proteinurio. Fundus examination of eye revealed
microaneurysms, cotton wool spots. The patient is also
found to have microalbuminurio. Renal biopsy is shown
below. most IiHelg diagnosis is :

A. nml,}loidosis.

8. Wire loop
lesions.

C. Crescentic
glomerulonephritis.

aoeds anljoy

D. Kimmelstiel
Wwilson lesion.
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Q. The morphological image of the Kidney is shown below.
This appearance is associated with which condition?
A. Renal amgloidosis.
®. Chronic Blomerulonephri‘cis.
C. Chronic pﬂelonephr‘rﬁs.
D. ma]igr\an’c hﬂper’tension.
Flea bitten Kidnqj seen in
malignant nephrosclerosis.
Renal cxmaloidosis F Woxy
appearance.
Chronic 3Iomemlonephri’tis :
Symmetrically shrunken KidneB.
Chronic pgelonephri’ds * Asymmetrically shrunken Hidnea.
Q. A 70 year old woman has had a fever for the past 3
daﬂs. She has burning dgswio.. On physical examination
her temperature is 37.8°C and there is dull pain on
palpation of her left lower back. Laboratory studies show
Hgb 3.3 g/dL, Het 40.3%, and WBC count 13,300/
microliter with ditferential count 7a segs, 9 bands, 13
lymphs, S monos, and | eosinophil. A urine dipstick analysis
shows sp 9r. .07, pH b, IeuHOCB{e esterase positive, nitrite
positive, protein negative, glucose negative, and blood
negadtive. which of the %l\owins microscopic urinodgsis
findings would be most diagnostic for her renal disease?
A. Dﬂsmorp‘nic red blood cells.
8. Oval fat bodies.
C. Renal tubular epithelial cells.
D. White blood cell costs. E
dysmorphic red blood cells > &lomerulonephritis. %

Oval Yot bodies > Nephrotic sgndrom.
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KIDNEY TUMORS
Types of kidney tumors 00:00:12
. Follow @NextflixOfficial On Insta
Tﬂpes . For More Latest Books Pdfs ¢
eenian : @ (ll,]FO!;ta"owgu,:uolnM CLICK HERE,_
F\ngiomgolipom
Oncoca%oma.
malignan’c :

In child : wilm’s fumor.
In adult : Renal cell carcinomo.

Renal o mao.
Arises from intercaloted cells of coliecting duct.
Gross appearance : Tan, mahogan3 brouwn.

microscopy : Cells with abundant eosinophilic gronular
cytoplam (excess of mitochondrio).

Electron microscopy : excess of mitochondrio.

Other disease with oncoeytic cells : Hashimoto’s thyroiditis.

~

Angiomyolipoma 0:04:10

55WOm associated : Tuberous sclerosis.
Other tumor associoted with tuberous sclerosis : Cordiae
rhabdomgoma.

Cardiac mabdomgoma :

Spider cell in MICroscopy.

In SO% associoted with tuberous sclerosis.

Skin lesions : Shagreen patch, ash lea$ macule.

In microscopy ot angiomyolipoma. : Vessel + muscle + fat.
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Wilm's tumor 0:06:55

Malignancy o% childhood.

Also known as nephroblastomo.

Seen in d o S years of age.

Presents as abdominal mass.

(Neuroblastorna. also presents as abdominal moss).

genetics
WTI on chromosome Iip 12.
wTa on chromosome Iip IS.
These are tumor suppressor genes, hence loss of function
mutodion.
Precursor lesion : Nephrogenic cell rest.
Syndromes associoted with wilm'’s fumor :
* WASR syndrome : wilm’s tumor, Aniridia, &enitol
obnormalities, mental Retardodion.
* Deny Drash SSndrome :
Mutadion on WTI gene on chromosome Il p 12.
Contain :
wiln's tumor.
gonadal dysgenesis.
Diffuse mesangjol sclerosis.
* peckwith wWeidman S.Ejndrorne :
Defect in WTA on chromosome Il p IS.
Symptoms
Heminypotrophy (organs in one hal® of body enlarges).
macroglossia

Active space

(n amyjoidosis : Tongue biopsy done.
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Best biopsy site in amyloidosis : Abdominal fine fat aspirate.
Second best : Rectal bioPsa.
Third : Tongue biopsy.)
Heptoblastoma.
Adrenocortical neoplasms.
Wilm’s tumor.
ricroseopy ¢
Triphasic tumor (3 element/Foci seen :
gpithelial : As gland/tubules/rosettes formation.
mesench5ma! * As spindle shaped cells.
Blastemal (primitive element).

Blostemal

spmdle cell

Due to presence of blastemal component; it is an example of
small round blue cell tumor of childhood,

Prognostic factor : Histologic anaplasio.
I¥ present :
Poor prognosis.
PS2 mutation.
Chemoresistant.
rdep'nrogenic cell rests ¢
Possibility of tumor in contralateral Kidney,
Precursor lesion.

Renal Cell Carcinoma (RCC) 0:17:10

eoeds anjoy

ﬁverage age of presentadtion : 6O to 70 years.
males >> females.
Also Known as ¢
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Renol adenocarcinoma.
ngemephrom
Growitz tumor.
Risk factor :
* Smoking (most important.
* Obesity.
* Petroleum products.
Chronic Kidney disease/dialysis.
* Asbestos.
Clinically :
Triad :

Flank pain.
Heradurio.
Abdominal Mass.
Paraneoplastic SHndrome :
Hﬂpercalcemia.
Polaclj‘(hemia.
Increased gSR.

Stoufter syndrome : RCC + hepatic dysfunction.
His’cologica] ’cﬂpes :

* Clear cell RCLC.

* Papillary RCLC.

* Chromophobe RCL.

* Collecting duct/@ellini duct RCL.

Clear cell carcinoma 00:21:50

most common type of rCC.
Solitary % Uniloteral .
Geneties :
VHL (Von Hippel—Lindow) gene mutation on chromosome 3.
Arises from PCT.
microscopﬂ :
sheets of cells with clearing due to fot § glycogen.
PAS positive : Due 1o s'lgcogen.
Oil Red O positive : Due to fot.
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Papillary renal cell carcinoma 00:24:24

a™ most ecommon RCC .
Arises from PCT or DCT.
usually bilaterol (multicentric).
Seen in dialysis patient (long term).
A beta a microglobu]in amgioid is seen in patient on diodgsis.
(as i cannot be fitered by dialysis membrane).

Types :

* Hereditary papillary RCC (HP-RCO).

* Hereditary Leiomyomatosis papillary RCC (HL-PRCC) :
due to fumarate hydrotase de?\ciencnj.

aoeds anljoy

genetics :
Loss of Y chromosome.
Trisomy of chromosome 7 % 1.
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micros.copa :
Papillae : Finger like projections with fibrovascular core.
Presence of foamy macrophages/foamy histioeytes lined
papillae (no typical Rbrovaseular core).

Psammoma. bodies :

Foci of dystrophic caleification.

Is also seen in :
Papil\ara corcinomo. fhgroid.
mMeningiomo.
Prolactinomo.
Papillary serous eystadenocarcinomo. ot ovary,
mesothelioma.

Calcium : Densely basophilic.

e

Chromophobe RCC 0:28:38

Best prognosis.

Arises from intercalated cells of collecting duct .

Associated with Birt Hogq Dube Syndrome (due to BHD gene
mutodion.

genetics : ngodiploidg.
LosS of chromosomes.

microscop5 :
Polygonal cells with well defined boundaries.

Resinoid nucleus : Also seen in Iﬁoilocg’ces
Perinuclear halo.
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Collecting duct carcinoma 0:32:31

Arises from collecting/@ellini duct.
Least common.
worst prognosis.
Microscopy :
Hobnail cells.
Desmoplasia. (extreme fbrous, very hard).

Medullary RCC 0:33:45

Associoted with sickle cell trait.
Due to :
SMARC B gene de%c‘terxca.

Translocation Xplil.a& RCC :

Con be due to TFe3 gene mutodion.
Associoted with childhood RCLC.
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mCcaQs :

Q. Hobnail pattern is seen in which type of RCC ?
A. Clear cell.

B. Papil\ar}j.

C. Chromophobe.

O Ool\ec{ing duct cancer.

Q. A4S year old man presented with painiess hemadturio.
Bimanual examination revealed a. mass over the right flank.
Right nephrectomy was done and the mass was seen 1o be
composed of cells with clear eytoplasm. Areas of
hemorrhage and necrosis are seen. Cytogenetic analysis of
the mass reveals the following abnormality :

A. Chromosome |

®. Chromosome 3 (VHL gene)

C.Chii

O.ChiT

Diagnosis * clear cell RCC.

Q. A 3 year old child has become more irritable over the past
two months and does not want to eat much ot meals. On
phgsica! exomination the pediatricion notes an enlarged
abdomen and can palpate a. mass on the right. An abdominal
CT scan reveals a. 10 em solid mass involving the rig‘n-t
Kidneg. The resected mass has a microscopic appearance
with sheets of small blue celis along with primitive tubulor
structures. The child receives chemo’therapg ond radiotion
theropy, and there is no recurrence. which of the %l\owins
neoplasms is this child most likely 4o have had ?

A nnsiomﬁolipoma.

6. Renal cell carcinoma.

C. Urothelial carcinomo.

D. Wilms turor.

&. medullary fbroma.
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MALE GENITAL - PENIS AND
PROSTA'TE Follow @NextflixOfficial On Insta

For More Latest Books Pdfs - ©

Follow us on
I@l (lmg,mm CLICK HERE,_

Penis 00:00:40

Meoplas’cic lesions : |
Oondﬂlom ocuminatum

genital warts :

AKA cond_lj'uOma

acuminatum.

Couliflower like Srourth.

Cousotive Yoctors :
HPV & 5 11 (low risk).

Pathogenesis

HPV produces a proteins b § €, that will bind to tumor
suppressor genes ps3 and Rb respecﬁ\fela, suppressing
both of themleading to formation of neoplasm.

Clinical feotures :
Red, velvety excrescences on the glans or inner surface of

P\"GPLLC.G.

HPE/Histopathological examination :
. hosloca’nc change —> Large cells with thick mem-
brane, raisin like nucleus and perinuclear halo.
. Branc'ning Villus patiern.
* Acanthosis, hujper%ero&osis.

Genital warts

Thichening of
epi{'hehwn
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Penis and
Prostate
genital warts
hoilocg’res with
perinuclear
cleouring.
Pre-malignant lesions of penis 00:07:07
Th65 ore namel5 :
* powen’s diseose.
* powenoid papulosis.
* erythroplasia. queyrot = Presents with tiny red
papules on the penis.
Bowen’s disease Bowenoid papulosis
elderly. ~35 Bears/ sexually active
individuals.
Soli’mrg. multiple papules.
F\pproxima’ce\a, 10% Qegresses sPon’mneOusig or
changing into cancer. low risk.
Squamous cell carcinoma/SCC of penis 00:09:09
usually seen in people 40-S0 years of age.
Risk factors :
* Poor geni’cal h%iene.
* HPV I, I8.
Site = Shaft of penis. %

HPE :
* Herokin pearls > Squamous cells secrete excess of
keradin which sometimes take up a pearl like
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con%su.ro@tion.

* Desmosomes : Are the in’cer—digi’m’cing bridges
between a squamous cells (seen on high power).

well ditferentiated scC

8 : =
well differentioted SCC will have well defined keratin pearls
alonB with desmosomes.

¥ the potient has modem’ceiﬂ difSerentioted SCC the pearls
will be very less there will individual cell kerotinization.

\Fitis poorly differentiated SCL no pearls or keratin is
seen, therefore Cytokeratin (CK) an IHC marker is used.

Verrucous corcinoma. of penis

Is o variant of SCC.
It is very Super%cial and not infiltrotive.

J.Has a Sood prognosis.

Prostate 00:13:12

Normal weigh’t = 30 gm.
most carcinomas arise in the peripheral 2one.
most BPH arise in the transitional 2one.

Seminal vesicle
Ampulla. of vas deferens
Central zone

Prostatic urethro
- Peripheral zone

Troansitional zone

Fibromuscular zone

eoeds eAjoy

Penile urethra.
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As carcinomos arise from the peripheral 2one and it is for

from the urethra, urinary symptoms like dysuria, urinary
frequency ete. does not happen early, it presents with very
lote symptoms in prostatic adenocarcinoma : Late diagnosis.

On the contrary, the transitional zone is very near to
prostatic urethra. and the patient often presents with
urinary symptoms like urinary ?requencg, urinary urgency
or nocturia. quite early : arly diagnosis.

Normal mieroscopy of prostote :

Prostate gland is made up of fbromuscular stroma
interspersed with glands lined with & layers of cells :
gpithelial lining § below that the myoepithelial layer/basal
lmjer.

¥ the myoepithelial layer or basal layer is absent :
Indicative of prostatic cancer.

The myoepithelial layer is P-63 positive, and hence can be
used to visualize the Io.ger. In pros’coedc adenocoarcinomo. 0.8
this |a5er is obsent it will be P-k3 nega{ive.

Prostadic 3Iands

Fibromusculor
stroma.

Benign prostatic hyperplasia/BPH 00:18:35

Now called as the nodular hyperplasio of prostote.

most common prostatic disease.

mostly affects the elderly.

Clinical features : Dysuria, increased $requency of urine,
nocturio.

Active space

Not a pre-modignan*: condition.
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Paﬂqogenesis :
Testosterone
Inhibits this
S-Alpha. Reductose | eneyme Finosteride
a en‘zame
Dth5dro’res'cos’cerone

(OHT) on stromal cells

l

Nodular hl:jperplasia

Finasteride is the drug used in medical +herap5 of BPH as it
inhibits the enzyme S-—leha Reductose 4.

Gross examination of BPH specimen
u.)eis\r'rl- = toO—SOgms.
white and nodular.

HPE

There is an increase in glands and stromo.

mnjoepi‘chehal lager is present.

Hyperplasia. causes the glands to undergo papillary
in?oldinss.

Corpora. amylacea. : Pink colored prostatic secretions/
pigments are secreted. They increase the risk of coleium
phosphote stones.

BPH

Larae,
bmnching Slomds.

mgoepi{’neho.l cells

Oorpora
amalacea

eoeds aAnoy

The glands are large, branching. Some with popillary
configurodion.
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Prostate adenocarcinoma 00:25:13

Risk factors are :
* Age —> More common as the patient ages.
* High fot diet.
* Rocial preponderance in blacks > whites.

genetic factors :
* BRCA A gene mutadion.
* Loss of e-cadherin.
* Hypermethylation of glutathione S transferase.
* Chromosome rearrangement thot juxtaposes the
TMPRSS & gene (androgen receptor gene) with €TS
fusion gene.

Protective foactors :
* Vitamin D.
* Selenium.

* Lycopene.
' 505 produc’cs.

Usually affects the peripheral zone and does not compress
he urethra and therefore has no urinary complaints early.
The patient usually presents with bone pain as this tumor
usually metastasizes to the bone and produces osteoblastic
secondaries.

Lumbayr spine is most affected, and patient presents with
back pain.

Any clinicopathological question, with history of elderly male
patient, complaining of back pain with osteoblastic
secondaries, one differential diagnosis is prostatic

odenocarcinomo.

qross morphologﬂ :
tisa 3re3—whi’ce furnor.

Active space

HPE :
* Small back to back Siomds.

* Less stromo.
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. maoep‘rmeha!/ basal layer is absent.
®* Perineural invasion : Poor prosnosis.

Other cancers perineuml invasion is 1mpor’mn{ :
Adenoid cﬂsﬁc carcinoma of the sa]i\ioura gland and

pcmcrea’cic cancer.

ln?nltm’dng cells

‘ Small 3lcmds

1§ not able to appreciate the presence or absence of
mﬂoepi’cheliaj/ basal layerunder high power; IHC markers are
used.

Theg are as follows :
* P-b3 negoﬂcive.
* AMACR is positive in prostadic adenocarcinomo.

Tumor markers in case of prostate cancer :
* PSA/Prostate specific antigen : Important marker in
diagnosis of prostatic adenocarcinomo.
* PAP/Prostate acid phosphotase.
New biomarkers used are : PCA 3, NKX 3.,

PSA 00:33:15

It is organ specific, however not tumor specific.
.. PSA con be raised in other prostadic diseases also like
BPH, prostatic caleuli or any instrumentation of the prostote.

Voriants of PSA :
* Age specific PSA
Different normal ranges of PSA at different ages :
. 40-49 years = aS ng/ml,
3. SO-S9 years > 35 ng/ml.
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3. L0-b9 years > 45 na/ ml.
4, 70-19 years = S ng/ ml.

12 levels are more than this, patient has o undergo further

evoluotion.
Serum PSA

* PSA dens'ﬂcﬂ =
volume of gland

* PsA veloci‘ctj : Rote of change of PSA per year
€015 ng/ mL/ year implies no cancer.

* pote of free PSA o bound PSA.

Gleason’s score 00:37:43

\mpor‘ccm’c prognoshc factor for pros’coedc adenocayr cinomo.
S different patterns are given based on the architecture
and morphology ot the Slands.

Thes ore as follows :

Gleason's Pattern

1. Small, uniform well
glands ditferentioted

N

modercd'elﬂ
difSerentioted

4

Poor15 difSerentioted
/ Anaplastic

gleason’s score = Pr'mcmj dominant pattern + Secondarfj

dominant pattern.

For example, on a slide i there are some glands with
stroma. in between, the Gleason’s score will be a. In the next
$oci, suppose there are few cells infittrating with no gland
Sormodion, the Gleason’s score will be 4.

S The poecien’c’s aleoson’s score = a+4 = b,

Pathology * v4.0 * Marrow 6.0 = 2022
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I¥ only one pottern is visible on the slide, the Gleason’s score
will be double thot number.

Rlso, 3+32 has o better prognosis than 3+a. This is because ,
in 3+3 the lesser score is the dominant pottern whereas, in
3+3 the higher score is the dominant pottern.

s a+3 better prognosis than 2+a.

Latest guidelines Sor grading tumor based on these scores

is as Follows :
Traditional Gleason score New Smding
svds’tem group |
Sleason 3+3=6. Only individual | Grode |

discrete well-formed glands.

Gleason 3+4="1. Predomir\an{'hj arade a
well-formed glands with o
lesser component of
poorly-formed/fused/cribiform
Slands.

Gleason 4+3=1, Predominanﬂa arode 3
poorly-formed/ fused/cribriform
glands with a. lesser component of
well-Formed glands.

Gleason 4+4=8. Only poorly formed/ | &rade 4
fused/ eribriform glands or
Predominantly well-formed glands
with o lesser component IacKinS or
Predominan’dg IacKins 3lands with
o lesser component of well-formed
glands.

Gleason 9-10. Lacks gland Grade S
formadion (or with necrosis) with or

without poorla-—?ormed/ Sused/
eribriform Slo.nd.

eoeds ey
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Q The gleason’s score of the ¥ol\ow'm3 slides :
Cribriform pottern

with cookie cutter
spaces.

It shows cribriform pattern with cookie cutter spaces, .
the score will be 43 since that is the on|5 pottern visible the
Gleason’s score will be 4+4 = 8 e, Grade 4.

Comedo pattern

i shows comedo pattern, which is Gleason’s grade s.

Any single cell infltration without gland formadion is grade s.

Q. R L9 year old man presents to his primary care thSician
for annual examination. He reports new onset lower back
pain. He also talks about unintentional uueigh’c loss and nigh%
sweats. He has tenderness on palpation of his lumbar spine.
Digital rectal examination is notable for asymmetric and
nodular prostote. Prostate specific antigen level is

elevated ot 40ng/ml. Radiography from his lumbar spine
demonstrates lytic bone lesions. The biopsy from the

Active space

prostote shows predominantly eribriform glands with a
minor component of smoll well-formed Blands. what
&leason grade does this tumour belong to?
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A. arode a.
B. arode 3.
C.arade 4.
D. @rode S.

Q. Prostate needle biopsa bg o core needle biopsi,j shows
adenocarcinoma. with poorly formed glands in a. eribriform
pattern. Glands are crowded but separated and there is a
minor $% single cell infiltration. which grade does it belong
to?

A. arade a.

B. arode 3.

C.arode 4.

D. Grode S.

eoeds aAnoYy
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Follow @NextflixOfficial On Insta
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Normal testicular histoloag :

Tunico albuginea

Seminiterous tubule

Interstitium with
L,eﬂdig cells (contain
Reinke's crﬂsl'als)

Seminiferous tubule with
sperms in various stages of
ditferentiation

Cryptorchidism 00:02:24

undescended testis.

Failure of descend of intra-abdominal testis into the
serotal sack.

most common site of arrest :

Increases risk of testicular tumors.

His’copodhoioaﬂ on testicular biopsij :
Testicular ah’oph\j.

Thickening of basement membrane.

Sertoli cells present, but no spermatogenesis.
L€3d19 cell hgperplasia,

infections that can affect testis : Saphilis and mumps.
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Testicular tumors 00:04:50
Testicular tumors
\[ '\’ l
Germ cell Sex cord
tumors stromal tumors N
[ 1 l J
Seminomatous Non- seminomatous| | 1 Lel:jdns cell l. Testicular
germ cell tumors germ cell tumors tumors lymphoma.
a. Sertoli cell 4. Metostosis
fumors
l. Seminomas L Embrﬂono.l
a. spermatocytic carcinoma.
Seminoma. 4. Yolk soc tumor
3. Teratoma.
4, Chorioccarcinome.
Risk factors For testicular tumors :

. Family hiS{'Ora ot testicular cancer.

a. Testicular dasgene‘sis sandromes.

= Crﬂp’cor

chidism.,

* Hlinefeter SBndrome.
3. eExposure to chemicals like pesﬁcides
4, genetic factors like presence of isochromosome lap G 13p).

Precursor lesions for testicular tumor :
ITECN ¢ Intradubular germ cell neoplasm.
* Now called Germ Cell Neoplasia. In Situ (GCNIS) :

Identified using PAS staining o assess it basement
membrane has been breached,
* Does not invade the stroma.
* Con lead 1o all testicular cancers except teratoma and

sperm’cocg’cic Seminomao.
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Seminomaoatous germ cell Non-seminomotous germ cell

‘umors tumors
nae : 80 - 30years nSe : usunl\5 elderlg, con
occur infants and children os
well
Radiosensitive Radioresistant, but chemo
sensitive

usmnﬂ metastosize b3 uSual\3 metostosize bﬂ
lamphoecic route hema’cogenic route

petter prognosis Poor prognosis

FNAC and testicular biopsy are contraindicated for
testicular cancer : Increased chance for the tumor o spread
to other sites.
Testicular cancers are rninimod\g treated b5 high inguinal
orchidectOmﬁ.

Indication for testicular biopsy : Infertility (to see for
spermatogenesis).
Fixative used for testicular biopsy : gouin’s Suid contains
pieric ogid.
* Sperms remain intact.
* 0% neutral buftered formalin is not used as the
sperms would be des’croged.

Seminoma 00:16:01

Age : 30 to 30 years old.

most common type of testicular cancer in adults.

Radiosensitive.

usual\5 metastosizes bﬂ Igmpha’cics.

Clinically present with painless enlargement of testis.

&ross specimen : Bl.dl‘\lj tumor.

Cut seetion is homogenous > Cut potato appearance.
* No areas of necrosis or hemorrhage.
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Cut po{-a’co appearance

: His+opa+h01935 :
Cells are present in nests/lobules.
Nests are separated bxj Sbrous septo.

Septo. contains lymphoplasmacytic infiltrote.

. Nests contain seminoma. cells.

* Large po!ghedml cells with central nuclei and
perinucleor c!earing.

Nest / Lobule

Fibrous septa. with
lymphoplasmacytic infiltrote

Seminoma. cells with
perinuclear clearina

5 §ep’ta with

s seminoma. cells

4

'}

s Fibrous sep’m with
I5nxphopla5mc5’ric

' infiltrates
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Immunohistochemical (IHC) marker :

* Placental Alkaline Phosphotose (PLAP) +ve.

* 30% are HCG +ve : |§ sancgdo’crophoblas‘dc giant cells are
presen’c.

* Oct ¥4

4 Monog.

* SALLA.

* AFP is never raised.

Sperma‘cocfj’dc seminomo.
nge 7 0 years.
IT&CN is not a. precursor.
well ditterentioted tumor.
G00d prognosis.
no metostasis.
HPE shows small cells, medium cells and giant cells.

Non- seminomatous germ cell tumors 00:25:28

Yolk sac tumors ¢

Age : infants and children.

most common malignancy in children < 4 years of age.

Also called endodermal sinus tumor.

&ross appearance : Areas of hemorrhage, necrosis and eystic
appearance (Variegoted appearance).

HPE :
* cells arranged in cords/tubules/sheets.
* Schiller Duval bodies/ 5F B
Siomert,doid bodies.
* eosinophilic hﬂaline globules.

Glomeruloid bodies are seen in ¢

1. Yolk soc fumor.
a. alioblagtoma. multiforme.

IHC. morkers :

Active space
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AFP.

AFP positive tumors :
l. Yolk sac tumors.
a. HCC.
3. Hepodtoblastomao

mp'na I om’ci’crﬂpsin.

Choriocarcinoma 00:31:05

Age ™ O years, e!der\a.

Usually metastasizes bﬂ hema’cogenws route %o lungs
connon ball mets.

F\ggressive germ cell tumor.

Not radiosensitive, but is chemosensitive.

Does not enlarge the testis as seminoma.

&ross appearance :
Huge areas of 'nemorrhage and
Necrosic.

HPE :

Cytotrophoblasts : mononuclear cells.
Sgncgdofrophoblas%s } Giant cells.
IHC markers : HCG +ve.

%&o&rophoblas&
Sgncgho’crophoblas’r

Hemorrhage

Hemorrhagic appearance of
choriocarcinomao

gmbryonal carcinoma :
Age : 40-30 years.
Gross appearance : Cystic areas, mucinous areas.
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HPE *
Primitive appearing cells.

* Arranged in cords or papillaroid con%gum’rion.
IHC morkers : CD30 +ve.

* Also positive in HodgHin’s lymphomna.

Teratoma 00:36:53

Tumor with derivatives of 2 & germ layers.
Dermoid CﬁS‘\' : When o terotoma. becomes cﬁshc.
Gross : Hair, bone, teeth, cartioge seen.
Rokitonsky protuberance : Samples o be taken.

QoHHmnsH}j
pro’cubercmce

HPE :
E‘:ongj tissue

rerotin

Glonds

Stromao

Types of testicular terotomas :
Prepubertal terotomo.
* Usually, benign.
* Infemales = Immature terotoma. of the ovary,

Active space

Post puber’rai terotomo.
= ugual\g, malignant
* In females = mature teratoma. of the ovary,
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* malignancy detected bﬁ presence of immoadure,
primihve or neural elements.
* Poor prognosis.

Sex cord stromal tumors 00:42:14

L,eﬂdig cell fumor :
Age : Middle age ‘o elderly,
Secrete estrogen and androgens.
Clinical presentadion :

* Feminization.

L Cqﬂnecomas‘da.

* Precocious pubera.

Gross specimen * Yellow brown in colour due to presence ot
hpo%scin.

HPE :

* Round cells with
eosinophilic
cﬂ&oplasm.

* Increased
number of

Reinke’s erystols.

Reinke's erystals

Sertoli cell tumors :
USual\5 clinicad\ﬂ silent.
IHC morker ¢

Testicular lymphoma 00:45:18

nge 7 O years.

mMost common testiculor mcdignancﬂ in eiderta.
Diffuse large &-cell lymphoma.

usuad\ﬂ biloteral.

Poor prognosis.
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Tumor Histopoecholosﬂ mMarker Age
Seminoma Cells in nodules, PLAP, 30- 30
fbrous septoe, octa/4, years
!Smphoca’(es Nanog, CD
17, HCS
Yolk sac tumor | Schiller Duval bodies | AFP, Alpha. | < 4 years
I AT
Terotomo. Skin, bone, Any age
cartiage, teeth, hair
Chorio Cytotrophoblast, HCS 7 O years
carcinomeo. sancaﬁo’crophoblask,
no villi
&mbraoml Ca. | Primitive cells no villi | CD30+, T+ | Any age
aranulosa cell | Call exner bodies
turmor cotSee bean nuclei
Sertoli cell Inhibin
tumor
Leydig cell Reinke’s crystal Any age
furmor
Lﬂmphoma DLBCL eel-b 7 O years
mcQs

Q. A a-gear-old b05 is brwgh’c ‘o the phgsician becouse his
mother (o geometry teacher) has observed that his

serotum is No IOnSer scjmmekﬁcal. on p’nBSicoJ exomination the

child has enlargement of the left testis. An ultrasound scan
shows a. & em solid mass within the body of the testis.
Laboratory studies show a. serum alpha-fetoprotein of 33k
ng/mL. which of the following neoplasms is this child most

likely +o hove?

A. Legdig cell tumor.
B. Neuroblastomao.
C. P.habdomfjosarcoma.

. Terotomo.

€. Yolk sac fumor.
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Q. A double blind s{'ud5 is conducted involving men who have
been symptomatic from urinary frequency and hesitancy for
S or more years. One group of men received o
pharmacologic agent designed to reduce the synthesis of
dihadro’res’cos’cerone in prostatic stromal cells. Another group
received a placebo. The group receiving the drug has a
statistically siSni%can't decrease in symptoms. which of the
Following enzymes is this pharmacologic agent most likely to
block?

A. S-alpha-reductase.

&. Aromatase.

& l7—alpha—h5drox51ase.

D. Desmolose.

& ll-be+a—h3drox5|ase.

Q. Which of the J?ohouuing is not used as a tumor marker for
germ cell testicular tumors?

A. AFP

B. LDH.

C. HCS.

D. CeA.

AFP For yolk sac tumor.

LDH for seminoma.

HC& for choriocarcinoma.

CeR is o. marker for colon or pancreatic cancer.

Q.A s’cud5 is conducted to document testiculor
abnormalities in adult male patients with no major medical
problems who had biopsies performed for in?er’c‘ﬂi’cg
workups. In some of these cases, the patients have normal
sized testes but microscopic examination showins a. patchy
pattern of adrophy of testicular tubules. Which of the
Following infections is most likely to produce the findings seen
in these men?

A. Human papillomavirus.

6. Chladeia trachomadis.

C. Neisseria gonorrheae.

D. Mumps Virus.

€. Herpes simplex virus.
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Q. A young man presented with o. testiculor mass and
increased AFP levels. unok is the likely diagnosss?

A. Choriocorcinomo.

B. Teratomao.

C. Yolk sac tumor.

D. Seminomao.

Q. A 35 year old mon presen’red with a. painless Yesticulor
MOSS. lngu'mal orch'\dec’comujwas done and the gross ond
histology is gjiven below. What is the likely dagnosis.?

A. Yolk soc turmor.

6. Seminomao.

C. Terotomo.

D. Testiculor lgmphoma.

Q. A 1a~3ear—-old mon gets up several times during o
$ootball moteh to go to the restroom to urinate, even though
he has had only one beer. This is o problem that has plagued
him for 4 years. when he visits his physician for o checkup,
on physical examination he has a diffusely enlarged prostote
palpated on digital rectal examinodion. L,abora’corg studies ;
show his serum prostate specific antigen is © ng/mL. which of s
the Pollowing pathologic findings is most likely to be present in
this man?

A. Adenocareinomao.

. Aeute inflammadion.

C. multiple infarctions.

D. Nodular hyperplasio.

Active space

€. Gronulomos.
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FEMALE GENITAL TRACT : PART 1

Vulva 00:01:54

L. Paget’s disease :
Also known as extra. mammary paget’s disease.
microscopically * Presence of paget’s cells.

* Central nuclei with perinuclear halo/ clearing,

* Halo/ clearing is due to glycogen/ fot : PAS § oil red O

positive.

* Marker : CKT positive.
Clinico.l\g presents as
grythematous uleerated lesion on vulva, which is pruritic.
Not necessarily associoted with ma!ignancg.

b, Lot =1 Ny i =7y
Cpga, SR S Seal oo

Page’c’s dicease of the vulva. with Pagek-’s cens.
a. C,ond5|oma ocuminatum :

Cauliflower like grow’rh.

Also called as Sen'\%al warts.

Caused by HPV : low risk HPV b, I,

HPV in careinogenesis :

¢ HPV produces two proteins, €6 § €.

* &b combines with psa.

* £7 combines with Rb.

* This couses inactivation of these tumor suppressor genes.
* Causes cervical intraepitheliol neoplasio, cancers.
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* Thick membrane.
* Resinoid nucleus.
* Perinuclear halo.
* Produced due 1o €5.

Hoilock,’res

Cells with resinoid nucleus and perinuciear halo :
e Houocg’ces.
. chromophobe RCL.

2. m’trapapil\arfj hidradenoma. :
Lesion with papillary configuration inside the epithelium.
Two layers of cells seen :
* mypepithelial layer seen, over which is the layer of tall
columnar cells.
Looks similar to intraductal papilloma. of the breast.

" °

S
%

1n+rapapil\ar5 hidradénon;n

Active space

4. Squamous cell carcinoma. (SCC) :
Presence of keratin pearls.
Causative factors : HPV Ik, 18,
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IHC marker : eytokerodin .

Lesions of the vagina 00:10:49

L. anbrgonal rho.bdomgosarcoma :

Also Known as sarcoma. bo’craoides.

Gross appearance shows grape like clusters.
Usually seen in children < syears o¥ age.

HPE :

Cambium layer : number of cells seen just below the
epithelium.

The layers below are hypocellular.

Cells seen:

Strop cells/ tadpole cells/ tennis rocket cells : small cells with
ecCentric nucleus § eytoplasmic protrusions.

Cambium 1&3er :

cells occupging
mosﬂg below the

epiri’hel'\um

Hﬂpocehular

Tennis rocket in Pai'hoiogﬂ :
y anbrgonod rhabdomaosarcom
* glectron microscopy ot Langerhons cell his’ciocnj’cosis. .

Special stain for embr50ml rhabdomgosarcom : PTAH.
IHC marker : Desmin / mMyo O / myogenin.
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a. Clear cell carcinomo. of vogina. :
Die’c‘mjl stilbesterol exposure for mother during pregnancy can
lead to clear cell carcinomo. of vagina. in dmxgh’cer.

Lesions of cervix 00:16:29

Normal his’colo% :

Transitional zone

Stratified squamous

epithelium of

ectocervix
gndocervical

Slcmds
Stromol

gctocervix : Stratified squamous epithelium.
endocervix : Glandular epithelium.
Transitional zone is also known as squamocolumnayr junction.

L. Cervical intraepithelial neoplasio. (CIND :
Limited bﬁ the bosement membrane.
PRS stain used to differentiote between CIN and invasive
cancer.

* Intact pink coloured basement membrane —5CIN. :

* Breaks in the pink coloured basement membrane —>

Invasive cancer. :

Cowused by HPV.
CIN | ¢ Coused b5 HPV G, II. ‘
CIN 1 § Wi : Can be also counsed by HPV 1 § 18. — Higher risk
for development into cervical concer.
Shows Hoilocgﬁc change in microscopy

Active space
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r-\coording to the older eethesda clossification :

Infectious viral
porticles &

* CIN | : Atypical cells in lower 1/3™ of the epithelium.

* CIN I : Atypical cells in lower 3/3™ of the epithelium.

* CIN W Atypical cells involving entire thickness of the

: epithelium.

* Involvement of basement membrane: Invasive cancer.

Newer classificotion :

Based on the degree of adypia. ¢ LSIL § HSIL.

* Less pleiomorphic, not big in size, not that haperchrom’dc
nucleus, not prominent nucleus : Low grade squamous
intraepithelial lesion (LSIL).

* Vvery pleiomorphic, large sized, hgperchroma’tic prominent
nucleus : High grade squamous intraepithelial lesion (HSIL.

aoeds aAloy

a. Cervical concer :
most common is odenocorcinomao.

oF cervix
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67 Female Gen . 589
Tract : Part - 1

nNormal | Borderline Low mde Hig'n Srade
hoilocg’cosis SiL SiL

modero&elﬂ ditSerentioted sCL : Smg'le cell kerakinizotion.
Poor'uj difSerentioted SCL : keradin pearls not seen.
confirmed b3 IHC with c\j’cohem’dn.

Cervical concer

! ! ! !

Squamous Adenocarcinoma.  Adeno Neuroendocrine

cell Cervix. SQUOMOUS concer. Solt

coreinoma. corcinomo. 1 pepper

(sco. cervix, glands  chromadin is
ond squamous  seen.

Kerodin
Pearl

IHC markers for neuroendoerine fumors : NSE, chromogranin,

Sﬂnop’cophgsin.

IHC marker Sor cervical cancer : kil (proliferadive index), ple.
voecines for HPV For preven’cion ot cervical cancer : Gardasil,

Active space
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Q. A IS year old gjrl shows the ?ol\owing. what is the most hhelg
diagnosis?

A. Herpes simplex.

B. Cmv.

C. molluscum conmgioswn.

D. Basal cell carcinoma.

Dimpled umbilicoted lesions uswi\ij seen in molluseum
contagioSum.
HPE : molluscum bodies in strotum Sranulowm.

Herpes simplex :
Cowdrtj ’cvpe A inclusions.
Genital herpes caused by HSV & shows these on microscopy :
3 ms,
* margination of chromodin.
*  multinucleation.
. moiding.
* Sround glass cells.
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Female Genital 591

Tract : Part - 1

Ground glasses in Po.’rholong :

. HSV & infection.

a. Chronic hepatitis & infection shows ground glass

hepo&coca‘ces.

cmv :

Shows owl’s eye inclusion with basophilic nuclei.
gosal cell carcinomo. * _

Nests of basaloid cells with peripheral pallisading and : &

separation artifocts.
Q. A 33 year old female with foul smelling vaginal discharge.
Pap smear shows the Following,
Trichomonas msinodis :
* Pear shaped or ovoid Slagellate organism.
* Patient presents with foul smelling vaginal discharge and

strowberr Y cervix.
Trichomonfxs g
vaginalis g
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UTERUS AND ENDOMETRIUM

Follow @NextflixOfficial On Insta
For More Latest Books Pdfs - ©

r@ (l,IFOEIG"OWgU,:nO""" CLICK HERE
Normal histology of endometrium 00:00:45

gndometrium consists of glands and stromo.

(ereast, prostate olso consist of glands and stroma.

gndometrial glands are in & phases :

Proliferative phase and secretory phase.

* Proliferotive phase : Compact stroma. with small round
uniform glands.

. Secre’cor5 phase : Tortuous coiled bigger glands with loose
stroma.
Ear15 ! Subnuclear vacuolation.
Lote : Serroted saw toothed glands with secretions in the
lurnen.

Compact stroma. (With ¢!
pten{U of cells)

Small, round

uniform glands,

with mitotic

fﬁaures
Proliferative endometrium
(endometrial biopsij)
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Tortuous, b'\gger oand
coiled glands

Loose stroma.

Subnuclear
vacuolations

Serroted sawtooth 3lands

Secretions in the lumen

EEA ot O .
Lote secret-ora endometrium

Composition ot maomei'riwn : Composed enﬁrela of smooth
muscle cells.

Endometriosis 00:08:31

Presence of endometrial glands and stroma. outside the
uterine ca\ri’tﬂ.
mMost common site Ovary,
Other common sites are :
* Pouch of Douglos.

Pathology * v4.0 * Marrow 6.0 » 2022
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. Rec&omginal sep’cum
* Broad hgamen’c.

Retrograde menstruation ’cheorg :

Most widely accepted theory in the pathogenesis of
endometriosis.

The menstrual blood goes in the opposite direction and
impacts on the ovary.

Other theories are :
Stem cell {'heorg.
me’co.plas’cic 'cheorﬂ.

when the endometrial glands and tissue are in the ovary, it
bleeds during menstruation.

This causes the ovary to become cujshc,

Long standing hemorrhage
couses the blood to turn brown -
Chocolote cyst ot ovary,

HPE :
gndometrial glands and
stroma, with hemosiderin laden

Chocolote cyst of ovary
mcmphages in the 0\/0&!3.

Ovarian stroma.

endometrial Slands
and stroma.

Clinical presentodion : TR Ppoe,
Seen in females of reproductive age group.
Di,jspar eunio.

ITIenorr'naSia.

'm‘#erﬁh’g.
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Adenomyosis 00:15:21

Presence of endometriol glands and stroma. in the
mﬂome‘cr i,

Glands and stroma. should be present a.5 mm §rom the
endc)mﬂo-junc’don.

Smooth musceles of
m}jomekrium

endometriol stromao.
ond Blands

Smooth muscles of
mljorne’crium

Endometrial hyperplasia 00:17:02

Increased proliferation of endometrial glands to stroma.
Increased glands : Stroma rotio.

Cowse

Risk Sactor Sor endometrial carcinomo.

PTeN on chromosome 10 can lead to increased risk of

endometrial hyperplasia, carcinomo. % Cowden syndrome.

Active space

endometrial hgperplas‘n was earlier classified os ¢
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endometrial hﬂperplasia

Simple Complex

l Loy

Wwith oicapia without oi'ljpia with a’capia wWithout a{'ﬂpia

Simple and complex were classified based on glandular |
architecture.

Atypia. was commented based on nuclear feotures like
nuclear pleomorphism, hgperchromasia, prominent nucleol,
loss of polarity.

endometrial hgperpiasia is now classified as :
endometrial h}jperplasia

l

n’ri.jpiccd endometrial hgperplo.sia. l\lon—oecap‘ucal endometrial
Also called as endometrial hyperplasia
in-traepi’cheliaj neoplasm.

Increosed risk of
endometrial cancer

Endometrial carcinoma 00:15:21

Chorocteristics of +3pe | and ’cgpe I\ endometrial carcinomo.

Chorocteristics Type | Type |
Age SS 1o S years &S to TS years
Clinical setting unopposed estrogen RAtrophy

Obesity Thin physique
Hﬂper’censior\
Diabetes
morpholoag endometrioid Serous
Clear cell
mixed mullerian
fumor
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SMoKINg is protective for endometrial concer.

Podhogenesis of endometrial concer :

Precursor Hﬂperplasia Serous endometriol
introepithelial
carcinomo.

mMutoted PTeN TPS3

genes/genetic ARIDIA (regulotor of Aneuploidy

abnormalities chromadin) PIK3CA (P12
PIK3CA (P13 Fexw1 (regulator of
1RAS mye eyelin 9}
F&Fa (growth factor) CCNE
microsatellite instability PPPaRIA (PPPAR)
CTNNGI (int signalling)
POLE
TPS2 (progressed tumors)

Development of type | endometriol Concer

0%| 007 | [N
o) ) @ (5“,5@_ )
LR | —> e —> [P Ao —> 200 —»

Proliferative Simple Complex Complex  &rode |
endormetrium h}jPefP'lﬂS"a h}jperp\asioh n.’rspica!. uterine

carcinoma.
F&N_I FE, i I FRAS B-cotenin
m\ PIK3CA
* mild Slwwdmg.r crm.udiﬂg. ¢ Increosed Sla.ndulnr c.rowdins
. Cystic glandular dilation. and branching.
* mild increase in Sland/ * glands remain distinct
stroma. rodio. ; and nonconfluent.

hﬂper‘j laSio endometrioid

PTEN : TUMOr SUPPressor gene.
hnLH gene: mismatched repair gene.

Also implicated in heredrl-arg non—polgposis colorectal cancer.

HRAS Oncosene.

Pathology ® v4.0 * Marrow 6.0 » 2022
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Development ot {Hpe I\ endometrial Cancer

: Atrophic endometriol

: endometrium intraepithelial

' Corcnomao.
ps3
nneuploidlj

Serous adenocarcinoma. tends to have deep myometriol
invasion and extensive lﬂmpha’cic invasion. Patients
common\5 present with extrauterine spread ot the time
~ of diagnosis

: morphology of endometrial cancer
j @ross appearoance

Polgpoidod structure or Srelj—whi’re
mass, infiltrating the myometrium.

microscopical\g : Adenocarcinomao. =
4 , &ross appearance
shows 9\ands lined b3 pleomorphnc abisndomatedl

cells. concer

: 6mnchin3 Slonds
. with pleomorphic
cells

Tﬁpe | endometroid cancer

eords aAloYy
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endometroid cancer

FIg0 Smding :

arode | <5% solid componen{' is presen’c = well

dirferentioted.

Grode I\ : S— S0% solid componen’c i Presen’c - modero&telﬂ

differentioted.

arade Wl : 7S0% solid component is Presen’c - poor'|5

difSerentioted.

Lesions of myometrium

- =

68 Uterusand 599

Endometrium

00:30:30

mﬂome’crium consists of smooth muscle cells.

L.e'lorntjoma :

mMost comimnon tumor in women.
Alco known as fibroid uterus.
Benign turor.

Pathogenesis
Rearrangement in chromosomes I3q and bp.
MED 13 gene rearrangement.

&ross appearance

Cut section shows whorled pottern.
Grey-white, firm.

well circumseribed, encapsulated tumor.

Pathology * v4.0 * Marrow 6.0 » 2022
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Leiom‘tjoma
Types of fbroids :
Intramural ¢ Within the myometrium.
Sub-mucosal : Beneath the mucosa.
Sub-serosal : Beneath the serosa.

o= Subserosal fibroids.

b= Intrarmural fbroids.

¢= Submucosal Rbroid,

d= Pedunculated submucosal
fbroid.

e= Fibroid in stotu nascendi

$= Intraligamental fibroid.,

HPe :
1n+ersec+1n3 fascicles of smooth muscle.
Cells with cigar shaped nuclei.

Intersecting foscicles ot
smooth muscle, with
whorled appearonce

Hgodine degenemtion

HPE of Ieiomﬁom

Degeneroations in fbroid :

Hyaline degenem{ion.

Red degeneration = seen in pregnancy
Caleific degeneration.

Pathology * v4.0 * Marrow 6.0 ¢ 2022



68 Uterus and

Endometrium
Sampiashc leiomgoma :

L,eiomgom showing some od-ﬂpia.

L,eiomaosarcoma :
mitosis 210710 HPF.
ﬂ’rgpia/ necrosis/increased cellulor iy,

Q. \den’ci?ﬂ the endometrium :

&arlﬂ secre’rorﬂ endometrium show'mg subnuclear vacuolodion.

Q. Which is not o risk factor for endometrial carcinomo. ¢

A. Obesity,

&. Smoking,
C. Infertility,
D. Tamoxiten.

\den’d% the endometrium ?

Active space

Lote secre’corﬂ endometrium with saw tooth and serrgred

Slands with secretions in the lumen.
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Q. Hysterectomy from o 35 year old female showed the
Following gross and histological $eotures. uhot is your possible
diagnosis ¢

A. Carcinomo. endometrium.

&. Leiomaoma..

C. MmMMT.

D. Leiomgosarcoma.

Q. A 44 year old female, §2P3, comes +o her physician with
complaints of heavy and paintul menstrual bleeding. She has
been experiencing these symptoms for the past 4 months.
She explains that her last menstrual period was 30 days

ago. Menarche was ot age Il, and she has regular a9 da5
cycles. She is sexually active with her bog?riend, ond denies
any pain during intercourse. Her past history is notable for

a biloteral tubol ligation S years ago. She does not take any
medications and denies the usage of aleohol, tobacco, or any
illieit substances. The patient’s vital signs are unremarkable.
During o ph5s'\cod exam the phgsiciom notes that her uterus

is uni?ormlﬂ enlarged. A urine beta-hCe is performed and is
negodive. The podient undergoes on endometrial biopsa, which
reveols the finding below. uhat is the most likely cause of this

po&ien‘()s samp-toms ?

A. endometriosis.
B. ndenomgosis.
C. Primar‘lj dgsrnenorrhea.

D. endometrial cancer.
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OVARIAN TUMORS

Ovarian tumors 00:01:04
Ovarian tumors
! I !
surfoce epithelial metostosis
* Serous hruhenberg‘s
* Mucinous tumor
* Clear cell
* endometrioid.
* prenner’s

germ cell fumors
. Dgsgerminom
* Chorio carcinomo.

* Terotomo.

Yol sae tumor.

. &mbrgona] carcinomao. * Thecomo.

Sex cord stromal tumors
* Ggranulosa cell fumor.
. L,egdig cell fumor.

* Fibromo.

Fibrothecoma.

Surface epithelial tumors

00:02:40

Arise from surface celomic epithelium.

mC tumors o ovary.
Divided into 3 co@reaories :

. eenign.
* Boderiine.
¢ mahgnant
Serous epithelial tumors mucinous tumors

most cormon Least common.

usually bilateral Unilateroal

R/F : Family history, multiparity | R/F : Smoking,

“-RAS

Genetics : BRCA |, BRCA 3, pS3.

Sross appearamee uniloculated.

Gross appearance : Multiloculated.

HPE : Serous, cilioded coloumnar
epithelial cells.

HPE : Tall, columnayr, non cilieted
cells with muein

Psammoma. bodies presen’c

Psammorma. bodies are absent

Pathology * v4.0 » Marrow 6.0 = 2022
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HPE : Serous Sluid flled cysts.
Ciliated columnar ep‘rthel i,

Psammoma. bodies presen% with papil\aroicl arrangemen’cs.

MUCINOUS *

* multiloculoted.
* Uniloteral.

* Tall columnar cells with apical muein.
* No psammoma. bodies.

Toll columnar
cells + mucin

Clear cell corcinoma. of ovary :
R/F:
Die’chgi stillbesterol exposure of

eoeds aAloy

mother during pregnancy.

Clear cell carcinomo.
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endometroid cancer :

R/F:

* endometriosis.

* PTeN gene mutadion.

* Arid IA gene mudtation.

* HPE: Cells resembles benign or malignant endometrium.

grenner’s tumor

* Benign, Solid, Unilateral tumors.

* Shows presence of bladder like
epithelium.

* ArA transitional cell tumor. L

* Gross appearance : Yellow white _erenner’s tumors

firm tumor.

HPE :

Nests of cells which resembles

bladder epithelium.

Dense fbrous stroma.

Cottee bean nuclei : Nuclear grooves.

grenner’s fumors

Germ cell tumors 00:15:39

Dysgerminoma. :

* Nests of cells seperated by fibrous septa.

* Contains lﬂmphocgces.

* Round to poh:ﬂoml with a. central
nuclei u

* Perinuclear clear'ung may or moay nott
be present. :

IHC markers : ' Dassermlnom
* Placental alkaline Phosphatase (PLAP) +

* HCG +

* Octz/4+

* Nono g+

* Ckit+

* Never AFP +

Pathology * v4.0 * Marrow 6.0 » 2022
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Cheriocorcinoma.

_ nge —= &lderiﬂ.

. Qarelg metostasize to lung oS connon ball mets.

* Gross—> Large areas ot hemorrhage and necrosis.

HPE :

. Cﬁ’co’crophobias{— (mononuclear

celle).

. Sgncg’cio’crophoblas’c.

* no villi formadion.

* Tumor marker = B hcg,

Yolk sac tumor :

* KA endodermal sinus fumor,
. nge - \/omger age groups.

HPE :

* Schiller duval bodies.
* Hyaline globules (eosinop'nihc).

Markers :

* 0 feto protein (AFP).

B | an’ci{rﬂpsin.

Terotomo. ¢

more than a Sermhne derivotives.

(Bone, teeth, hair)
Qross ¢

C,ujchic mass : Dermoid ClﬁS{'.

Choriocarcinomo.

Yolk sac tumor

Protruberence: S
3 {Bpes :

¢ modure terotomo.

* Immature teratomo.

* monodermal terotoma.

Modure Irmmodure monodermal
genign Can be malignant One germ layer
Absence of neural, Presence of neural, | "Struma. Ovaril’ :
blastemal and blastemal and Presence of thyroid
primitive component primitive cormponent tissue in ovary

Pathology  v4.0 » Marrow 6.0 » 2022




HPE :
mixture of elements like neural cells, hair follicle, bone,
cartilage and glands.

Strumao. ovarii ¢

T'ngroid follicles present along with ovarion cells.

anbr_aonaj cell carcinoma. : CO 30 +

Sex cord stromal tumors 00:30:43

@ranulosa cell fumor :

* Young 7 glderly,

* Usually produce estrogen.

* Con be associated with
endometrial hgperp\osia/
endometrial carcinoma. § precocCious puberfg.

* genetics: FOX LA gene muwtodion.
* Gross : Yellow coloured (ipids).

HPE :

* Nests of cells.

* Coll exner bodies (pseudorosettes
Slower with highly acidophilic moderiaD.

* Coffee bean nuclei : Nuclear grooves (longtudinad.

Coll exner bodies

cotSee bean nuclei :

* Papillary carcinoma of thyroid,
* LCH.

* grenner’s tumor.
Chondroblastomo.

* granulosa. cell turmor.

Pathology * v4.0 » Marrow 6.0 » 2022
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Legd'\g cell ftumor :
Reinke's erystals :
Yellow rod shcxped crgs’rods.

Reinke's erystals
Fibroma. Thecoma. Fibrothecoma.

Solid and uniloterol Solid and unilateral Solid and unilateral
HPE : Dense fbrous Fibroblasts with lipid mixture ot both
tissue, spindle cells, droplets.
Fibroma. + Ascites +
Hgdro-&mrax'- rne\g‘s
sm_jndrome.

Metastasis 00:38:40

hru}ﬂenberg’s tumor :

Diffuse gastric CA metastazing to ovary (MC).
There can be other metastasize also.

Gross :

* Biloteral.

e ngme%ric enlargemen’c.

* Intact capsule.

HPE : Presence of signet ring cells.

Gestational trophoblastic disease 00:41:37

Hﬂdo@t'\?orm mole :
Grope like vesicles.
Can mimic pregnancﬁ.

arape like vesicles
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Partial mole

Complete mole

Genetics :
Single eqq Fertilized btj more than
one sperm.

Triploid (69 chromosome).

One empty eqq Lertilized by one

sperm.
Diploid (46 chromosome)

Fetal parts +

Fetal parts absent

mucosal edema. ++

mucosal edema. + .

Podchy trophoblastic proliteration

Ditfuse trophoblastic proliferation

Some Villi are normal

Al the villi are edematous

minimal risk of choriccarcinomao.

a-3% risk of choriocarcinoma.

Disease Histopathology marker i
Serous epithelial Cells with eilia, Psammoma. CA 185 :
tumor bodies.
Yol soe tumor Schiller duval bodies AFP, Aipha. |

antr'r’crqpsin !
Terotoma. Skin, bone, cartilage, teeth and '
hair
Choriocarcinoma. Cytotrophoblast, hCg
Syneytiotrophoblast, no villi
&mbrgor\aj Primitive cells CD 20+,
corcinoma. no villi Ch +
aronulosa. cell Caoll exner bodies )
+urnor Co¥ee bean nuclei '
Sertoli cell fumor Inhibin .
Leydiq cell tumor Reinke's crystal ~
Dysgerminoma. Cells in nodules with fbrous septa. | PLAP, LDK,
containing lymphocytes heg
Brenner’s fumor Transitional epithelium
rrukenberg's tumor | Signet ring cell

mCcQs :

Q. A 33-year-old female presents with the recent onset of
oligommrrhea followed bﬂ amenorrhea, and then the loss
of female secondary characteristics. She has also developed
acne, deepening of her voice, and temporal balding. Which
one of the %\\ouo'ms ovarian tumors would most likely produce
these symptoms? '

A. gpitheliol tumor. .
8. Stromal tumor. ‘

Active space
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C. germ cell tumor.
D. surface tumor.

Q. A 20 year old woman in her 14™ week of pregnancy
presents with uterine bleeding and passage of small wotery
Quid and tissue. She is found o have a uterus thot is larger
than her estimated gestational age. The uterus is filled with
cygstic, grape like structures that do not penetrate the uterine
woll. No $etal parts are found. The most likely abnormality is :
A. Partiol H. mole.

&. Complete H. mole.

C. \nvasive mole.

D. Stromal tumor.

Q. A a8 year old female came with abdominal pain and
adnexal mass. Her Calds and LDH was marginally elevated
and CA 19.9 was not elevated. She wos operated and
specimen sent for histopathology. Below is the image of the

b

A Dgsgerminoma.

8. Teratomo.
[ Papil\arﬂ serous cgs’mdenowrainoma.
D. Choriocarcinomo.

Q. A 38 year old female presents with complaints of mass per
obdomen. On examination, a. Mmass was found on le$t adnexa
with multiple solid, cystic areas. The potient was operoted
and the mass was removed as shown. what is true regarding
the moass?

A. Specimen shows multiple solid eystic areas Suggeshve of
dermoid cyst. _

®. Specimen shows cystic areas sugoestive of serous
cﬂs’cadenom

Pathology = v4.0 « Marrow 6.0 » 2022
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C. Shows dﬂsgermmoma.
D. Shows carcinosoycomo.

Q. A 35 year old nulliparous female who desires future
$er4cih’c5 presents with right side adnexal mass. At exploratory
laparo‘romﬂ oo mass is seen in Rt ovary, the his’copaﬂ’\olo%
shows %\\owin3 imoge. wWhat is the most likely diagnosis ?

A. Yolk sac tumor.
&. Brenner tumor.
C. aronulosa. cell
turmor.
D. Serous c5s’cadenoma.

Q. A 35 year old sexually active female presented with
dyspareunio. followed by vaginal bleeding and shows red,
friable mass on anterior wall of vagina. Histopoth is shoun
below. which of the %l\ow'mg is likely associated with patients
condition?

A. Adrenal hﬂperphs'\a.
©. Gardenella vaginalis.
C. HPV infection.
D. DES exposure.

Q.A 47—59ar-old womoan has noted a. pressure sensation, but
no pain, in her pelvic region for the past S months. On phﬂsicod
exominadion there is a right adnexal mass. An ultrasound
sean shows a 10 em Sluid-filled cystic mass in the right ovary,
along with ascitic fluid. A fine needle aspirate of the mass is
performed and eytologic examinadion of clear fluid aspiroted
From the mass reveals clusters of malignant epithelial cells

Active space

Surromding psammona. bodies. which ot the ?ol\ow\na
neoplasms is she most likely to have?
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A. endometrioid coxecinomo.
B. Serous ctjg+adenocarc\noma.
C. malignan% mesothelioma.
D. Moture CBS{"K‘, terotoma.

€. Squamous cell carcinomo.

Q. A aa-g)ear—old woman passes grape-like masses of
tissue per vagina. in the lb™ week of her first pregnancy,
She had not felt any fetal movement ot any time. On
physical examination she measures I8 weeks in size. A DIC
is performed, yielding 1000 ¢C of 0S to IS em Suid-filled
vesicles. mMicroscopic examination of this tissue shows iarge
avaseular villi along with trophoblastic proliferation. which of
the Following is the best method to employ for her follow-up
care?

A. Chest radiogmph.

8. Serum beta-HCG.

C. endometrial 'oiopskj.

D. Pelvic ultrasound.

€. Pop smear.

Q. Abnormal bleeding per vagina. for the past S months
prompts o tea—ljear-oid woman to see her phﬂs‘tcian. She hos
never been Pregncm’c and went ’chrOugh menopause 10 years
previously. On phasicod exoamination her Bml is 33, There are
no abnormal findings on physical examination. An endometriol
biopsy is performed and on mieroseopic examination shows a
well\-difSerentioted endometrial adenocarcinoma. Which of
the Following ovarian neoplasms is she most likely to hove?

A Papmarg serous CBSJcadenomrcmomou

B. hrudﬁenberg tumor.

C. Mucinous c55+adenomm
D. @ranulosa. cell tumor,

€. Immodture terotomo.
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BREAST PATHOLOGY

u{(l Cuboidal epithelium

O Basal / myoepithelial

O layer
q_) Lumen
Fok SAromal

Normal histology of breast :

Breast is mainly composed of fat.

It has stroma, composed of Rbrous tissue.

It also has several ducts and lobules.

The ducts are lined b5 double layered epithelium.

In the bottom of these ducts there are Slattened cells
forming the basal lager/ myoepithelial loyer.

The ducts are lined by simple cuboidal epithelium.

Similar histology seen in : endometrium and prostate gland.

Ducts
Fibrous
tissue

Fot

Inflammatory lesions of the breast 00:03:22

Acute mostitis ¢
Occurs usually in the first month of lactotion.
Cousodive factor is Staph. aureus.

Signs of inflammadtion are present.
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Breast will be :
* Oedematous and red.
* Tender.
* Woarm to touch.

Periductal mostitis :

Also known as squamous metaplasia of lactiferous duct.

Also known as Zuska’s disease.

The normal ductal epithelium changes to squamous
epithelium.

The squamous cells secrete o lot of Hero&in, leading to
keratin plugging of these duets, causing abscess and Rstula

formadion.

Risk factors:
I SmoK'mB
a. Vit A de?\c'renca.
Biopsy is not done, as it is a painful condition.

Case : A 35 year old student who is Smoking comes with o
breast abscess. On biopsy squamous changes are noted.
what is the diagnosis?

Answer: 2uska’s disease.

Fat necrosis of the breost :

Case : A 40 year old who was dri\ﬁng o car met with an
accident and had o steering wheel injury. The breast
ofter the injury has become severely swollen and painful.
what is the pathological change seen in the breast.
Answer: Fat necrosis.

It is o clinical ('nis.’cortj of traumo) and mdioloaical diagnosis.
Presents as o pain?u] erﬂ*fhem’cous sub-areoclar mass.
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Epithelial lesions of the breast

00:09:49

mild hBPerPlasia, duct ecto-
sia, cysts, apoerine metoplasio,
adenosis, Rbroadenoma. without
complex features.

Pathological Lesions Relative risk (Rbsolute
lifetime risk)
Mon-prol'\s}eroecive breost changeg .o (3%)

Proliferative disease without
a’ﬂjp'\os

moderate or Slorid hyperpla-
Sia, sclerosing adenosis, complex
sclerosing lesion, fbroodenoma.
with complex features.

1.5-a. (S%-1%)

eroliferative disease with odnjp'\ou
n’c}jpical ductal hﬂperplasia,
a,’njpical lobuloay hgperplasia.

4-5 (12%-11%)

Coarcinomo. insitu
Lobular carcinoma insitu, ductal

coarcinomao. in Situ

8-10 (3s%-30%)

n{—fjpicai cells limited bl:j
bogsement membrane

nh:}pical cells limited blj fhe basement membrane ie., the

basement membrane is intact.
It can be further classified into :
l. Ductal carcinomo. insitu.
a. Lobular carcinoma. insitu.

Ductal carcinoma. insitws
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Pathology
This is divided into & types:
l. Comedo DCIS.
Poor prognosis.
Central area of necrosis.
Atypical epithelial cells seen around it.
Basement membrane and myoepithelial cell layer are
intact.

: Hyperchromadic nuclei
gpithelial proliferation +
a{-ﬂp'\a
Central area of
Necrosis
myoepithelial layer is
intact.

Centrol area. of necrosis
Atypical cells
a. Non—-Comedo DCIS.,
Clinically, produces coleification. Can be seen on
mammograp'nﬂ.
Tﬂpes :
* Cribriform DCIS.
Cookie cutter spaces.
Sieve like pattern.
Cookie cutter spoces.

% gpithelial proliteration

£

8

duct




* Solid DCIS.
I# the entire duct is comple’ceig flled with cells it is
colled a. solid DCIS.

* Papillary LIS,
when the duct is Rlled with S—‘mser like projections
colled papil\ae.

Papil\arg DCIS

. micropap11\ar5 DCIS.
\$ the leng’ch of the papillae is smaller.

Al DCIS causes caleification and can be visualised in
mammogmp'nﬂ.

Lobular carcinoma /LCIS. 00:20:05

Does not produce caleification.
Connot be piCKed up on mammographﬁ.

PAS stain (stain $or basement membrane) can be done to
differentiote between carcinoma insitu and invasive
cancer.

In carcinoma. insitu, basement membrane is intact.
whereas in cases of invasive cancer, breaks can be seen in
the basement membrane.
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PAS sfaining
Corcinomo. insitu

7 \— Invasive cancer

\ J

~ ~

— —

PL3 is an important marker Lor the maoepi’cheliod layer and
the bosal |ager. -
if its absent it indicotes invasive cancer.

Page’c’s disease of nipple :

Pagek’s Disease

Also seen in the vulvo.
Uniloteral scaly erythemadous eruption of nipple.
Sampkoms : Pruritis.
DifSerential diagnosis * &czema of breast.
zezemo. is usual\& bila’cerallﬁ.
Clinical significance : Usually indicotes the presence of an
undker'.:jing modignancuj.
malignant / atypical cells move out from the duct and
invade the nipple- areola. complex.
610955 :
Large pole vacuoloted cgtoplasm, with perinuclear clearing.
R, PR negcdnve.
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Overexpression of HER -4 new.
PAS posiﬁve and diastase resistont.

Page’c’s cells

Breast carcinoma 00:27:20

H\Bh incidence.
Rigk factors
. Sporadic
. _Flge. '
* &arlg; menarche
* Lote menopause. :
. MUJHPMH(H.
. Obesi’cg/ sedentary h?es‘cﬂie/ high fot diet. _
. SmoHinB.
* No breast feeding,
E Famillj his’corﬁ.
2 Prolonged estrogen exposure.

a. Familial / genetic.
* BRCAL
* BRCAAG.
¢ PsSs.
* CHENA.

Active space
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gene (sgndrome)

% of sin— Rick of

gle gene breast

concers. | cancer to
age 0.

Other cancers

High penetrance germline mutations (>4 $old increased risk, 2-7%

of breast cancer)

* greal Ramiliol
breast and ovarian

concer),

* ercAa Familial
breast and ovarion
concer).

* TPS3

(Li-Froumeni)

* pTen (Cowder)

* STHh-l (peute-
Jeghers)

* COMI (heredi’mrg
ditfuse gastric
concer)

* PAPLPBA (her-

idifanj breast

cancer)

~

~40-90%
females,
1% maoles.

Ss%

~30-60%
femoales,
&% males.

~agH,

~

1% ™ S0-L0%
females,

<% moles.

~

1% ~20-80%
females,
<1% moles.

1% ~40-60%
females.

9, ~s0% Se-

male

~% ~20- 0%
females,
<% moles

Ovarian (Y20~ 40%)
fallopian tube,
pancreas, prostote
5 others

Ovarion (™o- 20%),
pancreas, prostote,
others

Sarcoma, leuke—
mia, brain tumors,
others

’thgroid, endome-
trium, others,

Ovarian, colon,

pancreas,others

Gostric signek ring
cell gastrinoma,
colon.

Pancreas, prostate

moderate penetrance germline mutations (a-4 Sold

increased risk; S-10% of breost cancer)

* ATM
(o&axia—felo.ngiec—
tosio)

* CHERA (hered‘u%arﬂ

breost concer)

s, ~i5-20%
Y54, ~l0-230%
females

Prostate, {hﬁroid,
colon, Hid.neﬂ
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BRCAI ¢

Chromosome 17 (pS3, NF-1 also locoted on chromosome ¥))
Tumour suppression gene.

Increased risk of breast cancer, ovarian cancer.

BRCAI positive tumours are triple negaﬁxfe'('aia, PR, HER-AD.
mMedullary like feotures are seen.

BRCAS:

Chromosome 3.

Tumour Suppression gene.

Increased risk of breast cancer, ovarion cancer, male

breast cancer and pros’cm’ce concer.

PS3:

Chromosome I7.

Can lead to Li-Fraumeni syndrome where the patient can
develop breast cancer.

Tumour suppression gene.

most common gene mutaded in sporadic breost concer.

CHeECHa:
Chromosome a4.
Increosed risk of breast cancer and ’chSroid concer.

Classification of breast cancer 00:36:38

l. oleculay.
a. morphologicod.
InRiltrative/ Invasive ductal cancer (IDC) No speciol
type (NOS,NST) * Most common type.
Specil tupe
* Lobulor cancer.
* medullary cancer.

. MucinousS cancer.

Active space

. Papil\ar3 concer.
* Tubulor cancer.

The specimen is kept in 10% neutral butfered formalin.
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The gross specimen is sent to the pa’rholo% lob where the
%‘—onouuing steps are done :

The length, breadth and width of the lesion and nipple-
areola. complex are measured.

Seriol cuts are made in the specimen.

Localisation of the lesion is done.

Usually in the cases of m%ﬁra’nr\a ductal carcinoma, the
lesion appears greyjish white.

In case of a. mucinous lesion, a lot of mucin or jelly like §
whitish areoas can be apprecioted.

Whereas, a medullary cancer wil grossly show fleshy mass.
A ductal breast cancer is whitish, irreqular and gritty.

In lobular cancer small multiple foci can be appreciated in
single or both breasts.

Sentinel lﬂmph node biopsg :

It is the Rrst lymph node in the lymphatic basin to which the
primourtj tumour spreads.
\dentified by o dye testing. Thedyeis ~
It is done in:

* Breast cancer.

* vulval carcinomo.
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. madignan’c melanomo.

Frozen section :
mMode bﬂ CFBOS{'O&.
No fixative for a. sample for frozen section.
Stoin : Oil red O stain.
ndvan’tages :
* To see the mar gins.
* Sentinel lﬂmph node invasion.
* Spread of the tumour.

Infiltrating ductal cancer NST 00:47:50

mMost common {UPe'

most common site is the upper outer quadrant.
&rossly : Irregular whitish appearance with gritty feel.
HE :

Ducts are lined bﬂ pleomorphic cells.

No basal layer or mgoepi‘chelial loyer in the ducts.
mitosis.

_ ﬂ’njpico.l cells in the
stromo. with mitotic ?\Sures

Active space
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Atypical cells are also seen in the stroma along with some
mitotic fiqures.
Ductal cancer can be further divided into :
* well di¥ferentioted
* moderately differentioted
* Poorly ditterentioted.
This is dependent on the Bloom Richardson score (BR score).
. Percentage of tubules.
a. Degree of pleomorphism.
3. Number of mitosis.

Invasive lobular carcinoma. of the breast :

Usually bilateral and multicentric (multiple foci in the same
breast.

excellent prognosis.

Characteristic pottern of spread of lobular carcinoma. to
the meninges and peritoneum called carcinomatosis
meninaihs.

Pa‘chogenesis :

Mutation of COHI gene leads to the loss of e-Cadherin
(adhesion molecules).

Mutation of COHI gene leads to the loss of e-Cadherin is
olso seen in diffuse type ot gastric adenocarcinoma.

microscopical\5=
I; Dgsco'neswe cells .
d. Small and monomorphic cells.
3. Cells are lined one atter the other. This is called os
single file pattern or Indian file pattern.

. . . . Single fle pattern

4. Signet ring cells can be present.

S. Desmoplasia is minimal.
excellent prognosis.
Pottern of spread of Lobular carcinoma. +o meninges/
peritoneum : Carcinomotosis meningi’cis.
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ductal Cancer

Tubules

Invasion
into stroma.

Single fle pottern

Medullary carcinoma of breast 00:59:41

BRCA | positive.
Triple nego&‘we.
&r05313 : Fleshxj.
microscop‘ncanﬂ,
I. Sheets/ Syncytium of highly pleomorphic cells.
a. mitosis.
3. Pushing borders.
4. Lymphoplasmacytic infiltrate.
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Tumour cells

Lymphoeytic infiltrotes

Foci of tumour cells

Mucinous cancer :

excellent prognbsis.

Also known as the colloid cancer of the breast.

mmln/JehB like appearance.

mucin can be secreted :
* extracellular mucin : Pools of mucin with fumor cells.
* Intracellulor mucin: Nucleus will be pushed to the

peripherﬂ bfﬂ the mucin, Nucleus being pushed

crea’ring o signe‘c rina cell to side
Also seen in mucinous

carcinoma. of colon.

' Signe’c r’u.wg

Pools of exdraceliulor

mMucin

Tumour cells Q
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—> Fot

Turmour foci

Pools of extracellulor mucin

Tubular carcinoma. of breast :
Small monomor phic cells %rming A

angula’ted tubules.
excellent prognosis.

IHC Markers 01:07:33

markers :

* &R : Oestrogen receptor.

* PR : Progesterone receptor.

* HezRa new.
€R, PR are nuclear receptors therefore the nucleus get
stained.
wWhereas HERA neu is a. membranous receptor, when stained
membrane is positive.

Signi?\cance :

I¥ the tumour is R, PR positive :

The tumour is responsive to hormonal treatment with
famoxifen.

Side effect : endometrial hyperplasio.

Repeated endometrial biopsies done as a. follow up o
assess the presence of endometrial hyperplasia as it can
progress to endometrial cancer.

§00d Prognosis.

Active space

I¥ the tumour is HERA neu positive
Responds to treatment with Herceptin / Troaztuzumab.
Bod prognosis.
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Cancer
Not concer Positive stain Mega’cwe Stain
- . s l =% ‘tnw".\‘e
%‘g <5P~'~.'i?
‘3.; -«=¢'

’:-é 4§ ee " 'gc:_i
_E"-é‘: ‘!."\'?J-' o 'J,A_o
o D

e 4 I«*E_ﬁ& 4

Alired scoring system for eR and PR :
* Proportion of cells which are positive.
0: No cells (+).
Il <1 % cells (4.
a: 1-10% cells (4).
2t 11-32% cells (4.
4 24-60% cells (+).
St 7-100% cells (+).
= 1n{-ensi+5.
O Mega’rive.
I: il positi\ri’cg.
a: moderote posi’d\ﬂtg.
2 SJcrong posi’ti\fﬁg.

HERA new scoring 55s’tem.
0Fl: Negative.
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& : is called equivocal.

In this the patient is sent for FISH (Sluorescent in situ hybri-
disation) analysis after which HERANeu/CEP 17 ratio scoring
is done.

I¥ score »a.a Then positive.

% Positive.
MARKERS{CLONES) | RESULTS
% of cells with nuclear staining in the 20%
Invasive component of the tumor
ER (EP-1) Intensity of staining Strong
Alired score 8
% of cells with nuciear staining in the 20% '
Invasive component of the tumor i
PgR (EP-2) Intensity of staining Strong i
Alired score 8 '
No staining observed X
Her-2/neu (EP-3) Score 0
|

Prognostic factors :

most important prognostic factor for breast cancer, in the
absence of metastasis, is axillary lymph node status.

The most important prognostic factor for breast cancer i
the patient has metastasis : €R, PR, HERA neu stodus.

Other factors include :
* Stage of tumour.
* Type of tumour.
* Size of tumour.

. Lt:jmphOVQscular invosion.

Molecular classification of breast cancer 01:19:58

It is based on Gene expression profiling,.
expression of €R, PR and HER dneu are assessed.

Active space

There are S ca’cegories :
Luminal A ¢
* e (4), PR(+), HERA neu (—).

* most common molecular h_,)pe.
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* well differentioted tumours with good prognosis.
* Best prognosis among all the &Bpes.

¢ Seenin e!derhj potients.

* Low Kik7 index.

Luminal &.

* gR (v), PR(+), HERA neu (+).

* Triple positive breast cancer.

* well ditferentioted tumours with good prognosis.
* Low/ high Ki61 index.

Bosal like :

* 2R (=), PR(-), HeRA neu (-).

* Triple negotive breast cancer (TNBC.

* Poorly differentioted tumours with poor prognosis.
* worst prognosis among all the types.

* High KikT index.

* Seen in peri menopausal women.

* medullary like feotures.

® BRCAI pos&ive.

HERA neu positive tumours.
gR (=), PR(—), HeRA neu (4).
Poorly ditterentiated tumours with poor prognosis.
High Kilb7 index.

Claudin type
Triple negative cancer.
Reduced expression of claudin type genes.
Usually are cytokeratin negative (CK).

Best Prognosis amona them : Luminal A ’(Bpe.
worst Prognosis amnong them : Basal like TNBC.

Pathology * v4.0 * Marrow 6.0 » 2022



eR+/PR+/HeRA-

eR+/PR+/HERA+

eR-/pPR-/HERar

£R-/PR~/HeR A~

70 Breast Pathology 631

HiE
R
PR
HERA
Defining Luminal (eR- HERA TNBC
feotures positive/ HeRA posisitve (R~
r\eso.’ci\le) Meacd'ive)
Percent of —40%—55Y —io% (igh | —a0%. 15%
breoast (low o prolitera-
concer. moderate L lOﬂ)
proliferation)
most Luminal A Luminal & | HeERa- Basal like
similar group enriched
defined by (er-
mMRNA negative),
pro%ﬁng. Luminal &
(eR-
positive)
most PikacA (asm), | PivacA PIK3CA PikacA (%),
common TPS3 (1a%) (a9%), (30%), TPS3 | TPS2 (70-80%)
gene TPS2 (29%) | (To-80%)
mutation
Tgpico.] Tubular Grode 2 some opo- medul\arg
special grade lor a Lobulay erine, some | features,
histologjic lobular, micropapil- | metaplastic.
@Pes‘ MUCInNous, '.m’Lj.
papn'.\anj.
Tupical Older BRCRAA Youry Young women,
Cd 3 9
patient women, men, | mutation | women, women of
groups. cancers carriers. TPS3 African
detected mutotion heritooe, BRCA
o)
by mam- carriers mutation
Y
mo Srmphic (eR corriers.
sereening, positive).
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Complete < |10%. - 10% ER positive | 30%

response to —IS%; ER

chemother- negative

apy ~30%-0%.

metastetic | sone (0%), gone (Bo%) | eone (10%), | eone (40%),

pottern more more com— | Viscera viscera (35%),
common than | mon than | (4s%), and | and brain (3s%)
viscera (35%), | viscera brain (30%) | common.
or brain, (3o%) or all are

brain (0%) | common.

Relopse Low rate over aarlg peok | Bimodal Earlg peak

pottern many years, | ot <10 with early | ot years <8
long survival years, lofe | and lote years, and lote
possible with | recurrence | (oyears) | recurrence rare
bone metas- | possible. peaks. with
tasis. metostasis rare.

Questions :

Q : A 3S year old women presents with o lump in the upper
outer quadrant of her breast. Histopathology side is shown

below. What is the most likely duagnosns?

B. Papnha_rﬂ carcinomo.

8. Lobular carcinoma

C. Colloid carcinoma.
D. medw\arij corcinomao.

Q:R 47 year old women undergoes routine mammogmphic

sereening and there are multiple small areas of increased
density, though a single distinctive mass lesion is not
detectable either by palpation or by mammography. A fine
needle aspiration biopsy of an abnormal density reveols
cells suspicious for o malignancy. An excisional breast biopsy

5ields o d‘nagnosis ot lobular carcinomo. in situ of the breast.

which of the ?ol\ouoing is the most hHelb %ndina associoted

with this women’s carcinoma?

A. No residual carcinomo.

B. Opposite breast involverment.

C.RAbsent f}o\milg his{orﬁ ot breast cancer.
. Concomitant Page’c’s disease of the nipple.
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= Mego&ive oes’crogen recep’cor o\sso%j.

Q' A 49 year old women notes increasing size of her right
breast over the past. This breast is not painful, but the
heaviness cause some discomfort. On physical

examination the overlging skin and nipple appear normal.
There is no nipple discharge. There is no axillary
l}jmphadenopa’cha. mammographﬂ reveals a solid 1aem
circumseribed mass. The mass is biopsied, and on
microscopic examination shows a. cellular stromal component
along with an epithelial component. which of the following is
the most likely diagnosis?

A. Fibroadenomo.

B. Phﬂl\odes tumor.

C. Sclerosing adenosis.

D. Hamartomo.

Phyllodes tumor has both epithelial and stromal component,
and is a large solid mass.

Also called cystosarcoma. phyliodes, which has o leaf like
pottern.

High stromal cellularity and mitotic fgures.

Phyllodes tumor and fibroadenoma. are stromal tumors.

Q: A 49 year old women goes to her phgsician for a routine
health maintenance examination. A sereening
marmnmogram is performed and shows a. 3em irregular
density in her left breast that has microcaleifications. A
needle biopsy of this area shows ducts containing solid
sheets of malignant cells, with central necrosis and
coleification. There is no invasion. A lumpectomy with wide
excision to clear margins is performed along with axillary
lgmph node sampling that shows no metastases. Malignant
cells are positive for HeRA but negative for estrogen
receptor. Which of the SFol\owinB is the most likely outcome
for this women?

A. Recurrence in the opposite breast.

B. Cure with no further theropy.

C.Response to {hempg with tamoxifen.

D. Developement of inQ\mnma’corS coxrcinomo.

€. Her children will inherit BRCAI mutotion.
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NON NEOPLASTIC LESIONS :
THYROID

Anatomy of thyroid 00:00:58

Thyroid disorders are more common in females.

Kis o buﬁerglﬂ shaped orgon.

Has right and left lobe which are joined together with the
isthmus.

It is located anterior to the tracheo.

The pam’c‘naroid gland lies pos’cerioﬂg.

Anodomy Thyod
cartil
(of the
|jm<>
Le®

Cricoid carhlaae
Right lobe of lobe of
’(‘n\jroid land Hilwor

u_.]row:l
rochedgi e
Slond.

His’tolo% :
Consist of thyroid follicles which are lined by cuboidal
epithelium.

The Pollicles are filled with colloid which is a pink colour
maodterial.

Colloid contains thyroglobulin and is PRS positive.

Simple euboidal
epithelium
Colloid

. His’colo%
when the cuboidal epithelium Se’ts octivoted it Se’cs
converted 1o columnar epi’chelium.

For example, o. patient develops Graves’ disease /
haper{’hﬂroid'\Sm the cells 3e’c octivated to produce more
colloid b5 conversion of the cuboidal epithelium to columnar
epi’d'\elium.
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Thyroid also consist of para. follicular celis (C cells of khﬂroid).

These cells secrete caleitonin.
Associoted Disorder : medul\arg corcinomao. of ’chﬂroici

Thyroid disorders

00:06:16

eroadly of two types :
Haper’charoidiSm :
Couses : Primary : araves disease, toxic multinodular

Soi’cre, toxic adenoma. iadrogenic

Secondar5 : TSH secre’cing p'r\rui’car3 furnouy.

Clinical feotures :

Tremors.
Tachaco\rdia.
wWoxrm moist skin.
weigh’c loss.
nsi’cofdon.
Swea’cing.

Heat intolerance.
Goitre.

Hunger and thirst.
Atrial Rbrillation.
Anorexio.
Diarrhoeao.

Grave’s disease

00:08:56

It ie the most common couse of endogenws hl:jper‘tharoidisrn.

Pa’chogenesis :

Type I\ hypersensitivity reaction (anti body medioted).
Antibody present in Graves is colled Anti-TSI (’thijroid,

stimuloding immunoalobin) or anti-LATS (lonS acting thyroid
stimulodor).

These antibodies are responsible for the condition.
This can be associotes with CTLRA4, PTPNAJ, HLRGS.
more common in females.

Average age : 30 to AOBrs.
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Infiltrative dermopothy skin lesions (skin is shing) also called
as pretibiol myxoedema.

Infittrative ophthalmopathy manitests as proptosis.
Hﬂper’c’nﬂro\dism.

Infitrodion occurs because of the deposition of
nucopolgsaccharides like ‘ngjoduromc ocid.

. Clinical presentodion

- = Proptosis
Pretibial

meoede:m
Gross appearance 00:14:22

There i diffuse symmetric

enlargement ot ’ch}jroid “E;ee&luj red
Slo.nd”.

microscopico.l\a :

Hyperplastic follicles. Syosh
Papillae : Follicles take the shape of a papilla. (not true
because they don’t have a. fibrovascular core).

Sealloping of the colloid; colloid gets seooped out from the
epithelium.

Sealloping of colloid

Fapillae

Toxic multinodular goitre :

microseopic features : Colloid Hilled follicles of variable sized
with degenerative changes like caleification or haemosiderin
laden mcroPhoges.
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Lesions : Thyroid

oirluse goitre

Hypothyroidism 00:19:07

most common cause is iodine de?xcienuj.
most common couse of hapo’chtjroidiSm in iodine sufSicient

oveos s ' _
Hﬂpo’chﬂroidism
Thinning hair Loss of '
Hair loss eyebrow hair :
Enlar '
Pufty foce thyroid :
o Y and Slow heartbeat
coarse skin
Poor appe‘c‘ﬂre
EmHRpos ln?erﬁl&a 'nem.‘ﬂ
menstruation
Cool extremities Ca.rpa.\ )
and swelling of
o syndrome
The {'hBrold a'm'\d weight gain poor
does not produce memory intolerance
enough fhﬂroid to cold feeling of
hormone tiredness
Thgroid‘rhs :
It is the inSlammadtion of the thyroid gland.
. Hoshimoto’s ’chgroidi’ris :

Females > males.
most common cause in iodine sufficient areas of world,

Autoimmune destruction it the ’chﬂroid glcmd.

Anti-bodies responsible :
® Anti - TSH receptor an’c‘tbodB.
* Anti- H15r08|0buliﬂ cm‘dboda.
* Anti - microsomal cm‘cibodﬁ.

Active space
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Associoted genes :
* CTLR4
* PTPNaA
* HLAGS .
Initially potient presents with Hashitoxicosis, followed by
hgper’chﬂroidisrn.

&rosslU :
Ditfuse homogenOus en!argemen’t ot the ’chﬂroid gland.

Microscopy in Hashimoto's 00:23:34

. Lymphoid Follicles /aggrego&es also called as struma.
1_5mphoma’cos,um.
Lead sto increase to increase risk of NHL (marginal
20ne Igmphoma /maltomoy).
Lymphoid agaregates/follicles are not supposed to be
seen in normal cases.

Follicles Riled with colloid

mier OSCDPU

Lymphoid aggregates/follicies
3. Hurthle cell change/oncoeytic change/ oxyphil cells/
nshhenaz5 cells :
Characteristic feature of Hashimoto's.,
Abundant eosinophilic (due to excess mitochondrio).
Gronulor c5’copla5m.
Abundant eosinophilic cytoplasm is seen because of
excess mitochondrio.

Hurthle cells
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Lesions : Thyroid

Complications
* Papillary concer of thyroid.
* NHL marginal 2one lﬂmphoma.
* Increased risk of other autoimmune disorder
(SLg, Sjogrens).

Sub-acute lymphocytic thyroiditis 00:30:15

Painless enlaraemen*c of ’t’ngroid 3land.

Seen postpartum.

Sel?—-—hmi’tina.

Biopsy shows :

L.Bmphocaﬂc asgrega‘ces

(can be difSerentiated from Hashimoto’s thyroiditis is the
absence of Hurthle cells)

. De Quervain's &hﬁroidiﬁs :
* Sub-acute Smnmomodrous H’\Broidi’cis.
Risk factor : Secondary fo infections (Prumnps,
measles, coxsackie).
Self-limiting,
Paintul thyroid gland enlargement.
* Biopsy shows giant cells ond smnulorms.

3. Riedel’s thyroiditis :
* Dense fbrosing thyroiditis.
* Fixed swemng.
* &land becomes stony hard (®/D : cancer),
becouse of exdtreme Rbrosis.
mMCQs :

L. A 30 year old woman from Bareelona has noted
enlargement of her neck over the past 4 months. On
physical examinadion, she has o diffusely enlarged
thyroid that is not painful on palpation. Her TSH level
is 3.0mU/L. A subtotal thyroidectomy is performed and
histologjically the tissue shows Pollicles with papilary
in%ldings lined by tall columnar cells. which of the
Rollowing is the most likely diasnosts?

A. Subocute Sranulom’rOus ‘tharo'\d'rﬁs.

Active space

B. PQ.P'I“Mﬂ coarcinomo.
C. multinodulor 3oikre.

D. Hoshimoto’s thyroiditis.
£. Groves disease.
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3. A few days Following virol fever, a. SO year old female
presented with pain in neck, fever, malaise and firm
enlargement of both the lobes of thyroid. On
investigodion {hgroid antibodies were normal and serum
T4 was high normal probable diagnosis is :

A. Autoimmune JChH'FOiCWCiS.
&. Lymphoma. of thyroid,

C. aranulomotous ’chﬂroidi’ds.
D. Riedels thyroiditis.

3. A 38 year old woman has di?#icuﬁ-a concentrating ot
work for the past month. She is constantly getting up
and walking around visiting co — workers. She complains
that the work area is 100 hot. She seems nervous and
often spills her coffee. She has been eoting more but
has lost Skq in the past a months. On Ph&jsical
examination her temperoture is 315 degrees Celsius,
pulse 10lb/m, respiratory rote aa/min and blood
pressure 145/ 8SmmHg. which of the $ollowing laboratory
finding is most likely to be present in this woman?

A. Decreased catecholamines.
8. Decreased iodine uptake.
C. Decreased TSH.

D. Decreased plasmo. insulin.

4. A 33 year old female
presented with weight gain,
loss of appetite and easy
¥oéciaabili{-5.

On exomination, o swel\ing woas
noted in the anterior
aspect of neck which moves with deglutinadion. Biopsy
from the neck revealed the %]\ow'mg. whot is your
diognosis?

A. Follicular CA ’chﬂroid.

8. Hashimoto's thyroiditis.

C. Groves’ disease.

D. Riedels thyroiditis.
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THYROID TUMORS

Thﬁroid tumors can be divided in to three co&cegories :

l

Benign * Follicular Taligm s Lymphoma. :
AASAETGL kﬂpes of malignancies; G
Papd\arg corcinomo. rarely,
* Follicular carcinomo.
. medu,d\arﬂ coreinomo.
* Anaplastic carcinomo.
When to suspect malignancy ?
A Smgte.

L So\i’carb nodule.

* Cold nodule on scan.

* In a.young male with a. previous history of radiation
exposure.

Criterio. for adequacy of FNAC of thyroid.

A specimen should display ot least & groups of Follicular cells,
with each group composed of ot least 10 cells preferably on o
single slide.

There are 3 expectations :

* A diagnosis of Thyroiditis may be made it abundant
inflammodory cells are present.

* A benign colloid nodule may be diagnosed it abundant
thick colloid is present as the presence of abundant
colloid reliably identifies most benign processes.

* A diagnosis of atypia. or malignaney i odypical or
malignant cells are identified,

Pathology * v4.0 * Marrow 6.0 » 2022
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Follicular adenoma : 00:04:42

6en'|3r\ ‘umor.
* Females 7 maoles.

aoeds anljoy

. Younger age group.
* el circumseribes lesion.
* On microscopy : Proliferation of emall follicles with

soar\’ca colloid.
* No capSu!ar or vascular invosion.

Colloid

It hos a varionts :

* Hurthle cells adenoma
(so% cells : Hurthle cells) :
Has abundant eosinophilic

Sramular cﬂ’cop!o\snn.

’ chdinizing trobecular

adenoma. '
Hurthle cells
Malignancies ot Jﬁnﬁro‘md,
Feoture Papil\arﬁ Folliculor medul'uaur5 Anaplastic
Incidence most Leost
cOMMOonN common
Risk factor | Rodiotion lodine
Thyrogjossal de%cien%
cas’r MNG
Hashimoto's
’chljroidﬂ'is
Origin Follicular Follicular cells | Parafollicular Follicular
cells cells cells
metastasis I_tjrnphod'ic Hematogenous &oth Both
genetics BRAF(M.C), K-rAS (M) reT(on Ps3
RET-PTC PI3K chromosome 10),
men I
Proqnosis Best wWorst
Hie Orphan Annie | Follicles Amuloid
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BRAF mutodion is also seen in:
' P‘nlocgdc as’c'roc5’coma.
* Papillary concer of thyroid.
» ma]ignan’c melonomo.
* Hairy cell leukaemio.
* Longerhans cells hishocatosis.

Microscopy 00:14:48

Popillary carcinoma of thyroid :
L. Papilloe : Finger like projection g
with a. fbrovascular core ReCs
or blood vessels).
a. Orphan Annie eye
nuclei : The popilloe
are lines bEﬂ cells with
optically clear nuclei (high
power, cells appear ernptg).
3. Presence of Psamommo.
bodies : Foci of dystrophic
coleium caleificodion.

‘ Colcium oppears denseB
‘ basophilic.
The stain for calcium is von
kossa. and Alizarin red S.
Also seen in ¢
Papillary RCL.
meningiomo..
Serous cyst adenocoreinomao.
of ovary,
mesothelioma.
Proloctinomao.
4. coffee bean nuclei : Grooves are seen in the nuclei.
It is also seenin:
* Brenner tumor.
* granulosa. cell tumor of ovary.
* Langerhans cells of histoplasmosis.

Active space
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S. Nuclear pseudo inclusions :

ee beon nuclei

Pseudoinclusions

Vorionts of papillary carcinoma :

L. encapsuloted variont.

3. Follicular variant of
papi!\ar5 cancer : The

cells are arranged in the
follicles. _
The nucleus appears Tl ;
empty (pseudoinclusions,  Follicular variant papillary cancer
Orphan Annie, cotfee

beary.

Toll cell variont : Poor prognosis.

Ditfuse sclerosing varionts : Poor prognoéis.
S, Papil\arg microcarcinoma. : When the size of the tumor is

, <l em, it is called Papillary microcarcinoma.

Follicular cancer of thyroid 00:24:44

Follicular carcinoma. of thyroid :

' * Second most common.

* Metastasis : BY hematogenous route.

* Risk factor : Long standing goitre and iodine deficiency,
* K-RAS is the most common mutodion seen.

microscopy :

Follicular adenoma. and carcinoma. : The cells are arransed in
follicles.

The difSerentioting feoture that is :

Follicular adenoma. : Capsular or vascular invasions are
absent.

eoeds anoy
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Folliculax corcinomao.
Capsular (mushroom) or
voscular invasions are

W Copsular

invasion

T Follicles

Presen’c. T
(Hepo&dc adenoma. ond e colloid
Follicular carcinomao.

corcinoma. can also be
difSerentioted like this ).
Thﬂro‘\d follicles Rlled with colioid
* Capsular invasion.
* Cells are moving out of the capswe like o. mushroom
and invading the capsule.
FNAC is not useful in the diagnosis of follicular carcinomo. as
it coannot disﬁnguish between the adenoma. and coarcinomo.

Medullary cancer of thyroid 00:28:28
Sporadic Fornilial
(more common 80%) * gilokeral
* Adults * multicentric
* Uniloteral * RET chromosome 10

* von Hippel Lindaw
35ndrome

* meN a SHndmme

* Neurofbromatosis

amtjloid

* friges from parafollicular cells of thyroid which secretes
calcium.

* The tumor marker is colcitonin.

* The tumor marker for coleitonin negative cancer is CEA.

Pathology * v4.0 » Marrow 6.0 ¢ 2022
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microscopy :
* Spindle shaped cells.
* A-cal amgloid is produced.
* pest stain for amyloid is Congo red stain : It gives a.
apple green birefringence (due to cross beta. pleated
sheet structure) under polarising light.

ﬂm\jio'\d under polar ising
llsh’f.

Anaplastic carcinoma 00:31:31

Least common.
worst prognosis.
Qapidlg enlarging mass in an
e\der'g person.
microscopic,
* Spindle shaped cells.
* Sarcomatoid cells.

* Giont cells. e\
Al of the cells show sﬁ‘____
Pleomorp'nisrn. Anaplastic carcinoma.

L,Bmphoma :

Seen in elder'.g.
Risk factor : Hashimoto Hﬂgroidi’cis.
Tﬂpe ! Moltoma.

Revision Questions :

Q. A 40 year old woman has noted enlargement of her
anterior neck region over the past 8 months. On phgsica]
examination her vital signs include T: 3.8 degrees C,

P: 4/min, RR: I6/min, 8F: 1S5/10S. There is difSuse,
samme’crical ’c’nﬂroid enlargemen’r without tenderness.
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Chest radiograph is normal. Fine needle aspiration of the
Jc‘nﬂroicl Bie\ds cells consistent with o. neoplasm. Laborotory
studies show that she is ewchujro'\d, but her serum

ionized calcium level is elevated. She is taken to surgery

and $rozen sections of several thyroid masses show o
ralignant neoplasm composed of polygonal cells in nests. A
thyroidectomy is performed. which of the ?ol\ouumg neoplchms
is she mostly likely to have ¢ ? e
A nnap\as’nc coreinomo.

8. medullary careinoma.

C. Papillary carcinomo.

D. Metastatic renal cell
coreinomo.

Hint : nm5loid con be seen in the imoge.

Q. A 37 year old male presented with enlarged, non—tender
nodule in ’chﬂrold Siand. There were no ’chljroid antibodies
detected in his serum. T3, T4 and TSH are normol. The
histopathology of thyroid after thyroidectomy is shown below.
most likely couse of the
nodule is

A. viral infection.

&. Dietary iodine deficiency,
C. PS3 gene mutodion.

DT 5ros'me kinase receptor

gene mutation.

Hint : The image is sugoestive of clearing of nuclei § popillae
con be seen.

Active space
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ADRENAL MEDULLA

Phaeochromocytoma 00:01:04

Tumor of adrenal medullo.
Produces cotecholamines.
Rule ot I0’s
* 0% ore biloteral.
* 10% are extra-adrenal (Paragangfioglioma.
* 10% occur in children.
* 0% is malignan’c :
Only eriterio for malignancy in pheochromocgcoma is
mMetastasis .
* 10% Do not present with hﬂper’cension :
90% Potient ot pheochromocytomo. usually present with
episodic paroxﬂsmal hﬂper’cension.

n young adult with episodic paroxBSmal hgper{ension
Rule out pheochromocﬂ{oma.
Assess urinarﬂ cotecholamines and v-mandelic acid,

as% ob pheochromocg’com ore familial (pre\t'10u515 0% ore
Lamiliod) .

Fomilial pheochromocytoma. Gap) :

Biloteral.

Occurs in younger age group .

Genes in FRP :

a ’c3pes :

* genes that increase the grousth factor receptor signallingy
RET, Neurofibromotosis type L.

* genes that increase activity of HIF | alpha. § HIF & alpha. :
von Hippel-Lindau (VHL.
SDH, B, C§ D (Succingl dehydrogenase).

Pathology * v4.0 ® Marrow 6.0 » 2022



SDH is also implica’ced in gas%roin%es’cinoj stromal fumor

(&isT).

Familial syndromes associated with pheochromocytomas
Syndrome Gene Associoted lesion Other feotures
mMultiple RET Pheochromcamm I n'\euzs{u.ll.au’gJ ’chljro‘\d

endocrine chr. 10 corcinoma.
neoplasio a. Pam’chﬂroid
{396 an hﬁperplcxsia
(men-am)
mukiple RET Pheochromocg’com I medul\ara ’chgroid
endocrine Chr. 10 corcinomo.
neoplasio, 3. marfonoid
’cgpe ag hobitus.
(men-3e) 3, Mucocutanecus
Sanglioneurom
Neuro NF | Pheochromocytorna. | 1. Neuwrofibromadtosis
fbromatosis, | (gene 1D a. Cofe-ou-lait
type | (NFD spots
2. Op’dc nerve
glioma.
Von Hippel- VHL Pheochromocgcom l. Renal cell
Lindow (VHL) | (Chr. 2) paragangliomo. carcinoma.
(uncommon) a.
Hemxgiobhs’com
3, Pancreatic
endocrine
neoplasm
Fomilial SDHD Pheochromoeytoma,
paragong- pamgangliom
lioma. |
Fomilial SDHC Pamgunaliom
parnoang
liomoa3
Familial SDHS Pheochromocytoma,
paragang- paragangﬁom
liomo. 4

NFI = NeuroRbromin
SDHS - Suctinate Dehydrogenase Complex, subunit &
SDHC - Succinate Dehﬂdrogenase Complex, subunit C
SDHD — SucCinate Dehgdrogemse Complex, subunit D
chr. = Chromosome

Pathology ® v4.0 ® Marrow 6.0 » 2022
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Polycythemia paraganglioma syndrome 00:01:04
ePas | gene mutodion.
increased HIF-a alpha ac’c'w'ﬁcg.
Phaeochromocafom=
aros315 ! Brown in colour
Haemorrhagic areos.
Chromodsin reoction :
Fresh tissue incuboted in po’cassium dichromode solution .
Twns Benowish/
5e|\ow~brown.
Due 1o cotecholamines
microseopy *
PO";}Bon‘ﬂ to spindle phaeochromocytoma (5ellowish)
shaped cells
arrcmged in small nests,
Z2ell ballen podr{em.
salt and pepper chromatin (the chromadin patterry,
Due to ?melg stippled chromatin (iike salt and pepper have
been mixed)
Z2ell gallen
paﬂem
Sustentoculoar
cells
Salt § pepper
chromaodin.
3
% Also seen in neuroendocerine tumor like :

l. Pheochromocﬂ’toma.
a. Carotid bodg tumor.,
3. Medullary carcinoma. thyroid, (migh’c olso).

4, Smoll cell carcinomo. of lung.
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Chief cells . Nest

" ’ sepera’ced
The nest is separoted b5 delicote fibrous network . -
In the Rbrous network sustentaculor cells seen . delicote

mmretmm

Immunchistochemical markers (HED
olso for any neuroendocerine tumor §
pheochromocﬂ’coma :
Neuron specific enclase (NSE). Chief cell
Chromogranin.

Sljnap’rophﬂsin.

Sustentocular cells are S-100 posmve ‘
glectron microscopg : dense core neurosecre’corg Smnules

Tumor markers :
urinarg cotecholamines
excretion of chillﬂl maondelic acid and homoVonil\Ejl acid,

Neuroblastoma : 00:17:44

One of the most common extracranial solid tumours of
childhood.
Blastemal fumors are more common in children.
The average age is usually < 4 years.
most common site of a.neuroblastomacis_ _ _
mMost common presentadion is usually abdominal distension.
In child with abdominal digtension + fumor rule out
neuroblostoma.
Pa’chogenesis :

. N=mvyC amplificotion.
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3 types of myc oncogene
C-myC Burkitts lymphoma)
N-mYC (Neuroblastoma).
L-myC (Lung carcinomoy.

3. ALK gene mutodion (in a%).
(—:«ossy :
Small circumseribed to large size
Hemorrhage and necrosis +
microscopy :
small round blue cell (most blastemal tumor of childhood).
Scanhj clj%oplasm.
Homer wright rosette (Pseudorosette). ©°%%

9 true rosetie
Homer Wright rosette also seenin:  Bq 40 Gumen empty)

medulloblastoma oogggw Tumor cell
EWing’s sarcomo. ot
Rosette Homer Wright rosette
Flower Like. (Pseudo rosette)

True Rosette : Lumen : ‘&mp’cg
Pseudorosette : Lumen contains blood vessel/ Sibril .

Rosettes

Blue cells
Meuropi!
(pink materiaD

Rosettes

Flexner winterstiener rosette (4rue rosette) : seen in
retinoblastomo.
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gmall round blue cell tumors of childhood with smm-kj

cgtoplasm ore seen in:
I. Retinoblastoma.
4. Neuroblastoma.
2, Hepcdcoblas’tomo..

4, Mephrobias&oma/ Wilr’s turmor.

S. medulloblastomo.
b. 'E:wins’s sarcomao.

xraﬂ shows onion skin appearonce.

Tronslocotion : T Il : 448,

1. PNET
8. ijmp'nom
9, Qhabdomgosarcoma,

Other X—‘mdinss in Microscopy o} neuroblostoma.
Intradumoral caleification ( coleium is basophilic).

Gangfionic ditSerentiotion.

schwannian stroma. ( resembles schwann cells).

variable Fovourable unfovourable
Stage Stage |, aR, a6, Stoge 3, 4

45
foe 48 months 718 months
Histology
evidence of schuwannion stroma. | Present Absent
and gangliocytic difSerentiation.
mitosis-Karyorrhexis index <300/5000 cells | >a00/5000 cells
DNA ploidy Hyper diploid Near-diploid

or near— triploid
N-MYC Not amplified Amplified
Chromosome 17q gain Absent Present
Chromosome Ip loss Rbsent Present
Chromosome liq loss Absent Present
TRKA expression Present Absent
TRKS expression Absent Present
Telomerase expression Low or absent Highly expressed

most common site of metostasis ujmph node > bone.

undergoes spon’ccmeOus regression.
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Multiple endocrine neoplasm (MEN) 00:30:39
Characterstics :

Bilateral.

nagresssive.

n Hounger ag€e group.

men 55Mrom
|
¥ J, R
men | el I\ MEN vV

menl o, men b /1

men | ¢
Also known as wermer sandrome.
Mutation in Men | gene on chromosome Il.
CJin'\coJ\B :
Lesions in : 3Ps
Pituitary Premature oging
Defect in DNA helicase.

werner sandrome :

Prolactinoma. (most common).
30-40% coses.

Pam_‘fhﬁroid :
~30 coses.

Adenomao.
Hﬂperplasia.
Pancreatic :
20-10%.
Insulinoma. / Gastrinoma.
Gastrinoma. most common in ducdenum.

nMeN o sgndrome :
also known as Sipple 35ndrome.
Gain of function mutation on RET on chromosome 10.

% C,linicanal: aPs Im
g 7 Ta |
Phaeochromoeytoma.  Parathyroid ~ Medullary carcinoma. thyroid
40-SO% coses. 10-20% I00% coses.
Biloteral. coses Bilateral
extroadrenal. Caleitonin marker.

( $rom parafollicular sgs’cem)
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men I\ sE)ndrome :

Also Known as Men 1 55ndrome.

mMutation of RET on chromosome 10.

chnicod\a :

Phaeochromeytoma. + S m's :

mMaxfanoid Body,
Mucosal Gonglioneuromas.
mMedullary Cornel nerve Fibres.
megacolon (Ucerative colitis).
mMedullary carcinoma. o¥ thyroid.

men v s5ndrome :

Mutodion on COMNIS gene which reduces pa.

Also called as MeN X androme.

Clincally : features of meN Ilb syndrome + genitourinary
tumors.

mCcQs :

Q. 2ell ballen pottern is seen in :
A. Lﬂmphoep\-thelia] cgs’c.

B. Cholesteatoma.

C. Carotid bod5 tumor.

D. Tharoglossod cBSJc.

Q. which of the following is a. fovouroble factor in
neuroblostoma.

A F\ge<l8 months.

6. Amplification of N-MYC.

C. Increase in telomerose.

D. Absence of schwannonian stromo.

Q. Rosettes are seen in all excep’c
A. Neuroblostomo.

B. Retinoblogtomo.

C. medulioblastoma.

D. Meurocﬁs’ricercosis.
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Q. A Sb year old woman has had dittuse, dul, constant
abdominal pain for the past & months. On phygsical
exominodion no albnormal ?mdings are noted. An abdominal
CT scan shows a 3 em right adrenal mass. The right adrenal
is excised and on microscopic examinadion the mass is
composed of cells resembling adrenal cortex. which of the
Following Features is the most reliable indicator that this mass
is malignant?

A. Cellulor oigpia.

B. Presence of mitoses.

C. Invosion.

D. Size of the mass.

€. Cellulor necrosis.

Q. The mother of an Il month old infant had noted
enlargement of the babB’s abdomen within the past month.
This is confirmed by the osteopothic physician, who notes that
the 'bo.bg is otherwise normally developed. An abdominal CT
scon reveols a b em mass, with some scattered coleificotions,
above the right Kidney Laboratory studies show a greatly
elevated urinary vanillyimondelic acid (vmm), while the
urinary homovanillic acid (HVA) is only slightly increased. The
mass is removed and microscopically is composed of sheets
of small blue cells. wWhat is the most likely diagnosis?

A. Congenital adrenal hﬂperpiasia.

8. Adrenal cortical carcinome.

C. Neuwroblastomo.

D. Non- HodSHin lymphomo.

& Pheochromocg’coma.

F. Aldosteronomo.
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PITUITARY & PARATHYROID GLAND

Pituitary gland 00:00:25

Lesions :
Adenoma.
Carcinomo.
Cxo.nioPharar\Sioma,
ﬂno&comﬁ : 3 Lobes.
Anterior (BO%) :

Produces : GH, ACTH, TSH, MSH, LK, FSH 5 Prolactin.
Posterior ( 0% :

Produces ADH (vasopressin) § Oxytocin

Stored in Herring &odies.

His‘colognj : Normal pihu’carg Slcmd consists of -
Acidophils ( eosinphilic/ pink coloured cells)
Basophils (basophilic/ blue coloured cells).
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Acidophils  (Mnemonic : SAL).

Somoadotrophs( &H)

Acidohpils

Lactotrophs ( Prolactin.

Corticotrophs , ThBro’crop'ns, Gonadotrophs : easophils

Pituitary adenoma 00:04:29

most common pim‘s*rarﬂ tumor.
most common type of pituitary adenoma :
a ’cgpeg :
<1 em : mMicroadenomo.
Functional tumor : Produce hormones .
7 | em : Mogcroadenomo.
Non functional tumor : Produce pressure symptoms.

GOoSS
well circumseribed § encapsuloted,

In m'lC'(OSCOPB :

Sheets of monomorphic cells (similar looK'mS).

Round to po|590nod with central nuclei.

Sparse/ absence of reticulin netwrork .
. e

Refticulin ¢ Block colour on silver stain.
Sparse reticulin network is a characteristic feature.
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Pituitary carcinoma 00:08:48
An adenoma. is non—-metastatic, '
Only indicodor of o carcinoma. is metastasis or invasion. '
similarly seen in parathyroid § other endocroine tumors. :
Genetic olterations in pi‘h,d’carg turnor |
Gene Protein function | Oncogenic m/¢ associoked :
mutadions P'r\'n.(rtarﬂ fumor !
GRS o subunit of Somatic activating | Somatotroph
shwwa’conj mutadion adenoma.
§-protein, st
UusPs Deubiguitinase | Somodic activating | Corticotroph '
mutoadion oadenomao. i
Protein Kinoes Negodive germline Somoadotroph
B reguiatory | regulator of | NOCtNOENg or lactotroph :
s 3 mutations (Carney .
subunit lo protein Kinose A complex) adenomo. .
(PRIARIA) (P leading +o -
increased cAMP
production
mMen | Transeription germline Somadotroph, .
inactivodi ,
TG nistsbional i | NN
endocrine corticotroph '
neoplasio, type D | adenoma. :
cornie (pat/wie) | Negotive cell | Germiine Corticotroph :
inactivodi !
c.ﬂde reguiod:or e S adenoma ;
like syndrome) j
Ary| hydro Receptor Germline Somodo 4roph
carbonreceptor | for aryl inactivating or lactotroph :
interacting hydrocarbons rnutadions adenoma.
protien (AIP) and a ligand- Gamilial isolated (especially in .
i pi’cui’co.ra odenoma. /
octivoted patient younger
W S}jndronwe>. '
franseription than 35S years of j
factor age)
HRAS mi’cosenic Somadic adci.\ro&ina P‘mu’mrg !
signaling, cell | mutation carcinoma.
Srowt‘n and J
survival g
DICER | microRnA germline Pi’cu&ara §
: inactivodi g
processing rru’cod:'\onrg blastoma. §

Clossificotion of pitutary adenomos
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RAdenoma. Hormone Trans— morphologic Associoted
Type eription variont sgndrome
Foctor
Somatotroph | &H PIT-1 Densely &igantism
adenoma. granuloted (childrer)
adenomao.

aH PIT-\ Spoa'selg ﬂcromego.lg
granulated (odutts)
adenoma.

&H, PRL PIT-, Mammo-

(in sarme R0 somadotroph

cells) adenomo.

aH, PRL mixed

(in PIT-I, somatotroph-

ditSerent |erRa lactotroph

cells) adenomo.

Lactotroph PRL PIT-1 Sparsel}j Golactorhea.
adenoma. granulated and
adenoma. amenorrheo

PRL PIT-1 Densely (in females)
gronulated
adenomo.

PRL, &H PIT-, Acidophilic stem | Sexual

(Rocal and. | 2R cell adenoma. | dysfunction,

variable) infertility

Thgro&roph TSH PIT-1 Thgrotroph Hajperkharoidign

adenoma. adenomao.

Corticotroph | ACTH TPIT Dense\a C,u.shing

adenoma. granulated s.androme.
adenomo.

ACTH TPIT Sparsela Nelson
granuloted sgndrome
adenoma. mass effect

ACTH TAIT Crooke cell (a0% of
adenoma. corticotroph
(prominent adenomas
infro.cg%oplas— are
mic cg‘rohera:ﬁn hormonal\l.j
flaments) silent)

Gonodoroph | FSH, LH SF-1, Gonadotroph mass effect

adenoma. GATR-8, adenoma. 5 hypopit-

£Ro. u'r{m’_Lj (most

gonadotroph
adenoma. are
horrrnnah_lj
silent)

Null eell None None - mass effects

adenoma.

Pluri- GH, PRL, TSH | AIT-1 - -

hormonal

adenomao.
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Craniopharyngioma

00:15:06

Supmsenar ‘urmor.

3—-4 Tumor, circumseribed fumor

Pressure 55mp+oms on 0phc chinsmo———— ea‘rtempom!

hemianopia

Gross exominodion :
C{.js*s : Filled with oil called machinera oil.

a Types Adarmarntinomoatous Papillary
Seenin Children Adult
microscopy Strotified squamous | Stratified squamous
epithelium epithelium

wet kerodin Present Absent

Calcificotion Present Absent

Cysts Present Absent

Stellote reticulum | Present Absent

cﬂs’cs

stellote reticulum
wet kerodin
caleificokion

Caleification :
stain for calcium : Alizarin red, Von Kosso.
Seenin:

Cmniopharangioma.
Ohsodendroghom
meningioma. (das’troph'\c due +o Psammoma. bodies).

Parathyroid gland 00:20:26

Four pea. shaped 3Iands.
Present on posterior surface of ’c’hﬂro'\d Sland.
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3 types of cells
* Chief cells:
mMost common hjpe
Row\d—polggoml cells with central nuclei.
Secrete PTH.
* Oxﬂp'n‘ﬂ cells :
Abundant eosinophilic granular eytoplasm (due to excess
mitochondrio).
Also seen in hurthle (hashimoto’s thyroiditis), oxyphil
oncoca’cic cells.
* Wader clear cells : Clear cells due 1o presence of

Slgcogen.

chiet cells
(secrete PTH)
oxgphﬂ cells

Function of paroathyroid :
Colcium homeostasis :
Inereases renal tubular reabsorption.
Also increases &l absorption of calcium.
Conversion of vitamin D to its active form in Kidney,

3 fypes of hyperparathyroidism
PrimarB hﬂperparodthﬂro'\disrn :
3 Main couses :
* Parothyroid adenomo. (85-90%) - single gland enlargement
* Parathyroid hyperplasio. (S-10%) - all 4 glands enlarged.
. Para’chgroid careinoma. ¢
<% of cases.
Metastasis (most important factor).
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Parathyroid adenoma 00:28:06

Most commMon couse .
In 8S 10 90% of cases
S‘ms're gland enlargemen&
Pathogenesis
Increose in PTH

l

Increase release of calcium From bones.
H5perc£cemia,

Increased urinary exeretion of calcium § phosphate.
Biochemical profile :

S, PTH increased .

S. Colcium increased,

S. Phosphate decreased
@ross : Single gland enlargemen’c :

Solitary , well circumseribed,

Cells most prominent in parathyroid are chiet cells.
sheets and cords of chief cells are seen,
1# more number of oxyphil cells are present, tumor is called
os Oxﬂphil cell adenoma. or Hurthle cell adenoma. .
These are cells with abundant eosinophilic granular

cﬂ’cop\asm .
Absence of the reticulin network,

oxgphi! cells

Parathyroid hyperplasia 00:31:35

In S-10% of cases .
Al 4 Skmds ore en\o.rged,
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Hiskoloalj is similor para‘chijroid adenoma. : Sheets /cords of

monomorphic cells .

Genetics of parothyroid adenoma. :
a genes are implicated.
MeN | § o : Can be associated with parathyroid lesions.
C,acl'm DI inversion .
Hyperparathyroidism patient due to adenoma/ hyperplasio.
dinica]\5 present with
* Painful bones :
mMost common.
Cortex of the bones affected.
m/C afSected bones : Phalanges, vertebroe, femur.
solt and pepper skull.
Bony lesion can present in 3 forms :
* Osteoporosis because caleium is moving oud.
* Brown’s tumors :
Increased Vb.scwari{ﬂ in the bones .
Haemorr’nage

l

Recumulation of hemosiderin laden macrophages.
1mparﬁn;3|, brown colour.
* Osteitis fbrosa. cystico. :
Due 1o :
Increased osteoclastic activity Jj peritrabecular fibrosis
Lead to cystic lesions .
Also called Von Recklinghausen Disease of bone.
Neurofibromatosis type | is called von Recklinghausen
Disease .
* Abdominal groans : Colicky.
* Renal stones : Recurrent.
* Psychic moans : Neuropsychiatric manifestations.

[-]
e et
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Secondary hyperparathyroidism 00:37:15

Primary defect is in ex‘cmparo&hgroid site.
Couses :
Chronic renal failure ( most common cause).
Lithium ’coxici’cﬂ.
Reduced calcium albsorption.
malabsorption (any intestinal disorder).
vitamin D deficiency .

Pathogenesis in chronic renal failure :
Decreased conversion of Vitamin D to its active form.

Leods to decreased Vitomin D.

\’

Colcium decreosed

2

Stimulus for PTH

increased PTH.
Biochemical profile :
S. PTH increased .
<. Colcium decreased.
s. Phosphate increased (no urinary exeretior).

Tertiary hyperparathyroidism 00:39:30

Irreversible.

Ditficult o treat.

Occur in long standing chronic renal failure.

One of the gland turns adenomatous/produces PTH
cxmronomus\g.

MCQs *

Q. A clinical study is performed of subjects from birth to age
80 years who were documented blj !aborcxtorij +esﬁn3 ‘o
have hﬁpocalcemia. medical records of these subjects are
analﬂzed ond the disease conditions documented in these
subjects recorded. A subset of these patients had
hypocaleemio. documented in 1n¥an<:5. which of the following

Active space
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conditions is most likely to have been present in this subset of
patients?

A. Para{‘naroid carcinomao.

®. Vitamin D de?\ciencnj.

C. Chronic renal failure.

D. Digeorge sujndrome.

& Paro&haroid adenoma.

Answer : Digeorge syndrome (mnemonic : CATCH aa).

Cleft lip

Abnormal facies.

Thgmic 'n5poplasia.

Cardioc abnormalities.

Hypocaleemio. (3rd § 4th pharyngeal arches afSected which is
the origin of parathyroid § thymus).

Deletion of 3aq II.

Q. Diagnostic feoture of a parathyroid carcinomo. is :
A. n{-ﬂpia

B. mitosis

C. metastosis

D. All of the above

Q. A 33-year-old previously heatthy man has lateral visual
field defeits, but his residual vision is 30/30. His faciol
features have changed over the past year. His shoe size has
increased. A head CT scan reveals enlargement of the sella
turcico. Which of the %Howing hormones is most likely being
secreted in excessive amounts in this man?

A. Antidiuretic hormone.

&. Prolactin.

C. ACTH.

D. @rowth hormone.

- Lute'miz'mg hormone.

This is a cose of acromegoly,

Q. GNAS mutadion is associoted with modisnancg of which
cells?

A. Lactotroph.

B. Th\lj\’OJ(TOPh.

C. somatotroph.

D. None.
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Q. A IS-year-old boy has had worsening headaches for &
months. On examination he has diminished peripheral vision,
but no loss of visual acuity. A heoad CT scan reveals a4 ecm
mass expanding the sella. turcica. and eroding the sphenoid
bone. The mass is eystic with scattered caleifications. which
of the Following is the most likely diagnosis?

A. Prolactinoma.

8. Mmetastatic seminoma

Es &mp’rg sella SBndrome

D. Anaplastic as’crocg'coma

£. Cmniopharang\oma

F. Osteosarcomo.

Hints ¢

mass expanding sella. tursico, cygstic lesion sphenoid bone
ersoion, scaktered caleification sugoests ot
craniophar3n90m
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DERMAPATHOLOGY
Mo R == Dead cells fled
Strotum corneun = ' i with Keradin
Stratum lucidum —{~ & T
Stratum granulosum — £ : Lameliar granules
Strotum SPiﬂOSum p— Hera’cinocg‘ce
Strotum basole— merkel cell
melanoca{'e
Dermis SeﬂSOF!j neuron
Presence of nuclei in Kerodin
is colled parakerotosis and is
an abnormoli’qj.
SKin hove 3 Par’cs :
gpidermis.
Dermis.
Hapodermis.
Layers ot epidermis :
* Strotum () corneum.
Pbove it pink eosimphihc kerotin without nucleus.
* <, |lucidum.
LA Sranu!OSum : Contains lamellar 8rcmules.
. 5 spinosum.
* S basole : Contains melanin (pigment of SKir.
Psoriasis 00:03:42

Site * In elbow), Knee, trunk.
Clinically pink plague with
silvery scales. On seraping of§
the silvery scales, pin point
b#eed\ng spots seen called as

A i ian.
uSPHQ b 4 silVerB scoles
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microscop}j ¢

* munro’s microobeess :
Neudrophilic infiltrate in S. corneum.
* Spongiform Pustules OF oot :
Neutrophilic infiltrate in S. spinosum.

mMunro’s microabeess

Poudrier’s microabeess seen in MyCosis S}thoides.
It is o. cutaneous T cell Iamphoma.

Q. 37 year old female presented
with silvery scale. 0/t Auspitz
sign Positive. hich
histopathological feoture seen s
A : Munro’s microabeess :

% Spongiform Pustules OF vogot
Sometimes parakeratosis also seen. Purplish plaque

Lichen planus 00:08:38

Purplish.
Papules.
Plaques. nMnemonics * 6P's
Pol%ona].
Plonar.
Pleuritic
microscopy :
* pond like igmphocﬂﬂc
infiltrate in upper dermis.

Band like lymphoeytic infiltrode

* Colloid bodies/Civatte bodies : Apoptoptic bodies seen in
lower layer (5. bazgale).

Active space

molluscum con&agio*:»um :

Coused bﬂ Pox Virus.
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CJinicod\g Pearla dome s'naped lesion.
microscop5 : ‘&osinophihc in’cracg’coplasmic inclusions in
S. corneum { S. granulosum called as molluscum bodies.

' C{jlir\droma :

‘ Rlso called as Turban tumor.
Occurs in scalp like turban.
Microscopy
2ig sow arrangement of cell nest.
' In between nest, there is pink basement membrane
like material.

Seborrheic kerotosis :

Occur os pamneopiashc s5ndrome.

Acanthosis nigricans : Velvety thickening of axila,
perineum etce.

eoeds aAoYy

Alzo as paraneoplastic SSndrOme colled os sign ot
Leser-Trélat,
Seen in &l mod'agnancﬁ.
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Malignancy OF Skin
* Bosal cell carcinomo.
¢ Squamous cell carcinoma.
. malgnan& melanomo.

Squamous cell carcinoma (SCC) 00:17:45

a™ most common skin malignancy.
Risk factors : Radiation (onizing).
uv mﬁs.
Chronic ulcers.
Actinic kerotosis.
Arsenic.
microseopy *
excess abnormal kerodin
SBn{hesis seen oS

keradin pearls.
On high power desmosomes (bridges between squamous
cells) can be visualized.
gorder’s classification
well difSerentioted : Well formed Keratin pearls. j
moderately ditterentiated : Single cell Keradinization. '
Poorly difSerentioted :
No Keratin, few squamous cell and pleomorphism.
Immunohistochemical markers :
Cytokeartin ), plo3.

Basal cell carcinoma. (BCL) :

Also called rodent ulcer as like rak will be nibblins but will not
metostosize.
glioma. also will not metostasize.
Risk factors :
Genetic mutation in Sonic Hedgehog paﬁme.
Common in white people.
uv radiation.
Associaked with &orlin syndrome : Naevoid BCC with ovarian/

Active space
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Malignant melanoma (MM)

CNIS tumors like medulloblastomo.
Ciinicod\g , S purplish nodule with telengiactasio.
Microscopy *

Neste/nodules of basaloid

cells (resemble cells of Nests with
basaloid

<. bosale). oalle

(&mall cells, blue, "

haperchromoecic nuclei Pallisadin

with scanty c5+oplasm). R e venoR)

Palisading of tumor cells

in the outermost iaﬂer.

Retraction/separation artifact :

Nodules are separoted in stromo. bﬂ empty spaces.

Nests/nodules of basaloid cells

Retraction artefoct.

Podisadina of tumor cells

Retroction

H\ghlg aggresswe ‘umor.
Risk factors :

Pl INK 48 (cell cycle regwa’cor).

Pathology ¢ v4.0 « Marrow 6.0 » 2022

00:28:40



Kit § RAS abnormalities.
Problem in Telomerase.
BRAF mutotions.

Changes in mole invoking suspicion of mm :
ﬂsSmme’crg.
Border irreqularity,
Color Variabiﬁ’r&
Diameter > smm.
glevated,

mMnemonic : ABCDE

* Usually nucleoli is basophilic.
gosinophilic nucleoli (macronodular) is also seen in
Hodgkin's lymphoma. (Reed sternberg cells).

* masson dichrome : Stain for collagen.

M grows into & poatterns :

* Rodial :
Superficial and horizontal growth in epidermis § upper
dermis.
No metastasizing.

* vertical
Deeper growth g in deeper tissue.
metastasize.

microseopy *
* Pleomorphic cells with prominent nuclei § nucleol
* eosinophilic nucleoli.
* melanin pigment (black).
melanin derived from tyrosin.

Stain used :

masson Fortana. (Bor collagen.
SCHMORL.

Dopa. oxidase (besb.
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lmmunohis’cochemis{nj maoxker :
H % } lmpor’ccmt
melan A

<J00 : Not Ver!j spec‘l%c,

Pleornorphic cells Black pigmen’cs

Bullous disorders of skin 00:36:09

Blistering disorders.
Bosed on where bullae is :
* Subcorneal : Below S. corneum.
gq : Pemphigus Foliaceous.
* Suprabasal : Above S. basal loyer.
gg ¢ Pemphigus Vulgaris.
* Subepidermal : Below epidermis.
€9 : Bullous Pemphigoid.

Dermatopothology of bullous disorders

Pemphigus vulgaris 00:38:47

Autoimmune disorder.
Type a h}jpersens'rti\/i-tg reaction.
Antibodies against intercellular protein like Desmoglein | § 3.

Presents with bullae on skin of face, scalp, trunk.
m&croscopg : 5uprabasal bulla.
Row of tomb appearance.

Immunofiuroscence : Fish net / reticulor pottern
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Pemphi_gus foliaceous *

Subeorneal bullo.

Bullous pemphigoid 00:42:54

Type a8 hypersensitivity reactions.

Antibodies against — — - - — — - — — —— -
Microscopy Subepidermal bulloe.

eosinophills ot dermoepidermal junction.

Active space
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Dermatitis Herpetiformis( DH) 00:45:20
Associoted with Coeliac diseose .
microsco% of DH :
Subepidermai bullo.
Neutrophilic abcesses (infiltrate) ot the tips of the dermal
papﬂ\ae.
Bullous Dermaditis
Pemphigoid Herpeh%rmis
ﬂnﬁbodﬂ 196 lgc—.\ |36
Bulla Suprabasal Subep‘ndermai Subepidermol
IF Fish net Lineoayr Gronular
A 3k year old man from eastern part o Indio. presents with
o. shallow ond slomla expandmg ulcer with heaped up borders
over the face. Biopsy reveals granulomas and the %l\ow'mg
%ndings. Whot is the most likely diognosis?
A. Leishmoniosis. e e
6. Tuberculosis.
C. Lepromo&cous |epros5.
D. Primourt_,j %phihs.
Answer : Cutaneous leishmaniosis (leishmanian bodies :
g purplish, double dotted appearance).
g A 38 year old man with gluten sensitivity presents with

seVereIB i{'chﬁ populovesicuar lesions on extremities knees,
elbows and buttocks for one year. direct oA staining of the
lesions showed Igh deposition as Follows. What is the probable
diagnosis?
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A. eulluos pemphigoid,

e. Pemphigus vulgaris.

C. Dermatitis herpetiformis.
D. gpidrermolysis bullosa.

Answer : Dermatitis herpetiformis (granudo..r pottern in IF p)

A 4S year old woman presents with oral ulcers and bullae over
the mucosa. and skin on examinadion, the bullae are flaccid
ond filled with clear Sluid. Histopathology of the lesion is show
below. what is the most likely diagnosis?

A. Pemphigus vulgaris.

B. Bulluous pemph\goid,

C. Dermatitis herpetiformis.

D. Pemphigus foliaceous.

%

Answer : Permphigous vulgaris (supra. basal bullae § row
tomb appearance).

A Sa year old man presents with pearly papule over the foce
containing prominent diloted subepidermal blood vessels and
surface uleeration. A histological picture of the tumor is shown
below. All are true about this tumor except :

A. Presence of multiple such tumors is seen in Gorlin

SBndrome.

B. it may be rmultifocal.

C. Metostasis is common.

D. Incidence i§ increased in

Xeroderma p\gmen’rosa.

Answer : Metostosis is common.

/0 basal cell carcinoma. of skin @ Pearly papule with
telangiectasia, retroction, palisading seen.

Incidence is increased in Xeroderma. pigmentosa.
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BONE AND SOFT TISSUE LESIONS

Bone pathology 00:01:00

3 fypes of cells in bone :

Osteocytes : maintain Ca™ and PO,” homeostasis.
Osteoblosts : New bone formation.

Osteoclasts : Mononuclear phagoeytes of bones.

marble bone diseose :
Also Kknown as Albers schonberg disease/! Osteopetrosis.
befectin__

This leads to defect in osteoclastic ackivity,

: Page-l"s Diseose :
: Defect :
' mMutation of SQSTM | gene.
Teone mass TALP / Alkaline phosphatase.

HSE: .
mosaic pattern /. Jigsow puzzle pottern.

eoeds aAnoy
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Tumors Age Locodion Genetics
Osteosarcoma. | Bimodal me%aphﬁsis Rb gene
age, of long bones,
I0-30yrs |mc site :
Distal femur
Osteochondroma. metaphysis | BT, EXTa
(exostosis) of gene defect
long bones
Giant cell tumor | F>m. Lower end of
(osteoclostoma) |a0+tosO | Femur
urs
Chondrosarcoma. | N>F, Axiol skeleton, | Chlp
40 years | pelvis, ribs, reasTongement
sternum
BWings sarcoma. | 430 yrs Diaphysis of |+ I D
long bones

Chromosome Ip is also oflected in oliaodendrogﬂom

Tumors X-ray mieroscopy Qross
Osteosarcomo. | Codman’s New bone | Large, tan
friangle formadion, white gritty
lace like mosses
pottern
Osteochondromao. mushroom
(exostosis) shaped
protru@ions
Giont cell tumor multinucleoted
(osteoclastoma) osteoclast type
" | giant cells
Chondrosoaxrcomo. Malignant
hyaline, myxoid
cartiloge,
pleomrphi.c
cells
ewings sarcomo. | Onion skin Small, round,
Q_PPeMmce blue cells with
rosettes
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Osteosarcomo.

Large lesion in me’caphgsis

with Sregis'n white areas. Lesion in
me’caphgsis

micros,copg :

Pink coloured lace like
pottern of new bone

formation.

Gaint cell fumor microscropg :

mMultinucleoted qaint cells :
Gives high probabh’cﬂ o
Gaint cell tumor.

To be correlated with x ray,
site of tumor and age of
the patient.

Chondosarcomo. :

Shiny (due to car’cilage).
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Chondrosarcomo. :
mieroscopy

P\eOmorphic cells in

car’cilage.

EWING'S Sarcoma.
microseopy :

amall, round, blue cells
with scanty Cﬂfoplasm
ond rosettes.

These cells are PAS + due
to glgcogen.

(magenta. coloured

in cell®)

Rosettes :

around a. central spoce
which is not emp’tﬂ :
Pseudorosette known as
Homer uorighl- rosette.

Onion skins :

* Biopsy of malignant
hBPechension.

* Nerve biopsy of Chronic inflammoadory dem\jehna’c‘mg
polﬂneuropodch&

* X-roy of Ewing’s sarcomo.

* glectron microscopy of storage disorder.

* glectron microscopy of Toy sachs disease.

ile duct sclerosis of Primary sclerosing cholangtis (Onion
ekin Rbrosio).

* spleen in SLe (gross picture).

o/d 0% Small round blue cells fumors of childhood :

* Retinoblastoma

* Neuwroblostomo.

Pathology * v4.0 * Marrow 6.0 » 2022

76 Bone & soft
Tissue Tumors

Active space

681



682 Systemi E

Pathology

aords aAjoy

76

* Nephroblastomao.

* Hepatoblastoma.

* &wing's sarcoma/peripheral neurcectodermal tumor (PNET)
. Qhabdomljosarcoma.

True rosette. &5 : Flexner—-Wintersteiner rosette seen in
retinoblostoma)
Brain fumor with perivascular pseudorosettes : ePendﬂmrm.

Soft tissues 00:14:33

Fot :

Lipoma. : Benign tumor of fat.

Presents as round multiple nodules on skin which can increase
in number.

Recurrence is seen even after removal in most cases.
Microseopy : Round empty vacuoles in cells.

Stain : Positive on Oil red 0 and Sudan black.

Liposarcoma. :
Malignancy of fot tissue.

m/C sarcoma. of adults.

Site : Proximal extremities and retroperitoneum.

Skeletal muscle :

Rhabdomaoma :
Benign tumor of skeletal muscle.
Site : head and neck, heart.

Cardioc rhabdomﬂom :

most common cardiac tumor in children.
Sgndrome associoted : Tuberous sclerosis.
Shows spider cells.

P.habd0m5osarcom :

Malignancy of skeletal muscle.

mM/C soft tissue sarcoma. of childnood and adolescence.
Site : head and neck

Characteristic cells : Tadpole /strap cells.
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lmmunohis’rodqemis’tra/ IHC marker of any tumor of skeletal
muscle origin Rhabdomyoma/RhabdomyosarcomoD :

* Desmin

o mtjogen'm.

. mao DL

Embr(jonal rhabdomtjosarcoma :

Common in children. RPN oy, W7 IR Y
Defect : Chromosome  TaRol s P8 1Y; ﬁ"g
Il p. 2 '
Sareomao bo’crﬂoides : ;
Age < S years. 2
&ross Yeoture : Grope |
like clusters. :
H § € : Tennis racket
cells.

Cells have alveolor arrangemen’c.
marker for tumors arising Lrom smooth muscles (Leiomﬂoma
/L,e'tomaosarcoma) : &mooth muscle actin (SmB).

Tennis racket shaped orgomel\es seen in elecron microsco%
of Langerhan’s cell histioeytosis.

Sgnoxﬁod sorcomo.

m/c site : Around knee.

Biphasic : gpitheliol + mesenchymal cells

Associoted with : t (x : 18) translocodtion.

Stains : keradin, vimentin, S-100, epitheliol membrane antigen
/€.

cells arranged in interlacing Lascicles / epithelial
arrcmgemen’c : spur\die shaped cells.
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CNS - NON NEOPLASTIC LESIONS

Normal cells of the CNS 00:01:06

Two types of cells :
* Neurons : Permanent cells o do not divide. Functional
unit of the CNS.
* glial cells : Three gpes :
* Astrocytes : Formation of blood brain barrier,
wound healing.
* microgia. : Macrophages of the CNS.
* Oligodendrocytes : Production ot myelin sheath.
Stain for myelin — Luxol fast blue.
IHC marker for glial cells — &FAP (Glial Fibrillary Acidic
Protein).

Injury in CNS 00:04:43

Neurons : Lose their nuclei and become denselij eosinophilic
— Red neurons.
&lial cells : gliosis.
ns’crocg’ces :
* Gemistoeytic astrocytes : Densely eosinophilic/glassy
c,ﬂ-{'oplasrh.
* Corpora am5!acea :
* Pink colored pigment.
* Heat shock proteins.
* Rosenthal fbres :
* Thick, elongoted, pink fbres.
* Composed of heat shock proteins and ubiquitin.

soeds anoy
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Neoplastic Lesions

eemis’cocﬂ’dc as’crocgfes

Infections

00:08:56

. Robies:

Mesri bodies :

\n’«ang’toplasm‘xc eosinophilic bodies.
Composed of ribonucleoprotein.

Seen in purkinje cells of cerebellum and
pyramidal neurons of hippocarmpus.

Intranuclear basophilic inclusions owl's eye

appearance.
Seen in HIV pa’cien’cs.

Active space
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2 HSV I
* Intranuclear eosinophihc inclusion — (Lowdnj
J‘BPe A inclusions.
Comdrg
Tgpe A
- inclusions
4, Toxop!asmsis :
. Purplish dots inside cells
* Seenin HIV podrien‘cs.
g
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S. Microglia. nodule in HIV : Comprised of :
. L,Bmp'ho%{'es/ mononuclear cells.
‘ microglio..
* multi nucleated Sian’c cells.

. Cerebral malaria : Durk's granulomo.
1. Progressive multifocal leukoencephalopathy :
. u&mlhj coused bﬂ JC polyoma. Virus.
* Aftects the oligodendrocytes.
* Demyelination of neurons,
* Seen in immunosuppressed patients.
* W% &: gosinophilic inclusions (ground glass
inclusions).

Prions 00:17:34

* Proteinaceous infectious particle.

* No DNA/RNA.

* Transmissible spongitorm encephalopathies.

= 3pon3i¥orm change seen in all prion diseases except
FFI (Fetol Familial Insomnio).

" X

Pathology ® v4.0 ® Marrow 6.0 = 2022
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Prion spongi’?ofm chanaes

- Diseases caused by prions :
. * HumMons :
' * cJD. (Most common)
* PEL
* KURU: Brain biopsy shows KURU plague — PAS
‘ positive/congo red positive.
' * Animals :
* Scropie.
* mMad cow disease.
* Bovine spongiform encephalopathy,
Pathogenesis :
Pree is a cellular prion protein with alpha. helix structure.
PrPe mutation — PrPse (serapie) — beto pleated sheet
structure — formation of BPr (o.mijloid). 3

eoeds aAljoy
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Neurodegenerative diseases of the CNS 00:24:06

Alzheimer’s disease :

One of the most common causes of dementia. in elderly
Age of presentodion > SO years.

AfSects parietal, temporal, and frontal lobe.

Po@chogenesis :
P amyloid deposition.
* Due to mutation of APP gene (Amyloid Precursor Protein
on ch. ab.
* Itis o transmembrane protein degraded by 3 enzymes :
* (O secretose
* P secretase
* Y secretase.
I APP processed by QL and Y secretase pathwoy —> products
very soluble —> do not deposit in the brain — no disease —
Non amgloidogemc pa&hma.
I APP processed by b secretase pothuway —> produces
amyloid products —> ABamyjoid (pothogenic. It keeps
depositing in the nucleus basalis of Mmeynert — dementia.

@enetic couses of alzheimer’s disease

early alzheimer’s disease *

APP gene on ch. al.

PSl gene on ch. 14

PSa gene on ch. I

Loke Alzheimer’s disease : APOE gene on ch. 19.

morphology of brain :
Grossly :

. ﬂ’crophﬁ.

* widening of sulci.
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microscopy :

* Neuritic ploques : AP core two types : AB40 and AP4a.

* Best seen on silver stain @ielschowsky silver stairy.,

* Neurofibrillary tangles/Slame cells : Thick elongoted
fibres. Composed of hyperphosphorylated tou protein.
more the number, more is the dementio.

* Hirano bodies : gosinophilie, thick, elongoted bodies
composed of actin.

* Cerebral amyloid angiopa’rhﬁ : Deposition of amyloid in
blood vessels of the brain.

* @ronulo vacouler degeneration.

B i | -

. .Q'

=0 > ,

e . iy
§ o
. ¥ g .
'r_i. I, *
L TR K e

rs

-4",.

Neuritic plaque

aoeds anjoy

Hirano bodies
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Neoplastic Lesions

Parkinson's disease 00:38:12

Pa‘dnosenesls :
* Gain of function mutodion in LRRKA gene.
*  Mutation involving he over expression ot a—55nuclein.

&ross appearance : Pale substantia. nigro.
On microscopy : Lewy bodies seen, Composed of a-synuclein.

nm50+rop'nic loteral sclerosis :

Pathogenesis : Mutation in SODI (Cuzn SOD).
microseopy:_

Hun’c‘\ngi-on’s diseose :

Pathogenesis :
Trinucleotide repeat mutation defect — CAG repeats (occurs
in the coding region) — offects caudote nucleus —> choreo.

mCQs :
Q. A 20-year-old & Pl woman delivers a. stillborn male infant
ot a8 weeks gestation. Her previous pregnancy resulted in
a. normal term birth. At autopsy, the cerebrum of the Fetus
demonstrotes extensive diffuse periventricular areas of
necrosis with dystrophic caleifications. Infection in utero with
which of the following organisms is most likely to have caused
these findings ¢

A. Taenio solium,

Active space
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&. Toxoplasmao 3ondii.

C. Poliovirus.

D. Candida. albicans.

€. Treponemoa. pollidum.

F. @roup & Streptococcus.
Answer : &

Q. A 45-year-old male, known diabetic and hypertensive
suffers a stroke. During this episode, which of the following
cells are least susceptible to injury considering stroke was
transient ?

A. Pyramidal cells of hippocampus.

®. Purkinje cells of cerebellum.

C. Rstrocytes of cerebrol cortex.

D. Watershed zones of cerebral cortex.
Answer : C.

Q. A TS-year-old man who had progressive memory loss Sor
3 years, died and awtopsy was performed. The microscopic
imoage is shown below. uhat is the most likely mechanism
responsible for this condition ?

A (‘,hange in prion protein.

®. Mutation in Tow protein aggregation of abeta peptide.

C. Deposition of lewy body,

D. Demyelination of newrons.
Answer : B.
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CNS TUMOURS

CNS tumors :

mM/C CNS fumor : Secondaries or metastasis.

m/c primanj brain tumor : Glioma> Meningioma.
m/C brain tumor in children : Pilocytic astrocytoma.
m/C malignancy of CAIS in children :
M/C tumor metastazing to the brain : Smoall cell lung

corcinomo.

Classification of brain tumors 00:04:23
Clossification of brain tumours
| |
) 4 N J ;¥
&lial tumors  undiferentioted meningeal Neuronal Others

oy g Ly

fstrocytoma.  medulioblastoma.  Meningioma. Neuroeytoma. L ymphoma.
gpendyoma. Ganglioglioma.  germ cell
Oligodendrogioma. Ganglioneuromo.  tumors.

St. Anne mayo gracling sgs’cem :
mMnemonic : AMEN.

A: tl\{Bpio“

m : Mitosis.

& : endothelial proliteration.

N Necrosis.

arode | : No AmMeEN.

&rade |\ : Only Atypia. is present.

Grade I\ : Atypia. ond Mitosis.

arade IV @ 3 present out of AMEN.

As tumor progresses Srom erade | to Grode WV it becomes
poorly differentiated and the prognosis is poor.

Pathology ® v4.0 = Marrow 6.0 « 2022
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For diagnosis :
* Age of the patient.
* Location of the tumor.
* Symptoms of the patient.

Astrocytoma 00:09:07

Divided into 4 grodes.

|: Piloc3+ic as’crocg%om= No BmEn.

I Difuse Sr’\brihanj astrocytoma. : Atypia. present.

W'+ Anaplastic astrocytoma. : n&ﬂpn and mitosis present.
IV : glioblostoma. : AmeN present.

Poor prognosis oS Smdes progresses.

Piiocﬂkic as{roca%oma :
&enign in nature.
WHO grade | tumor.
Three C)s
* Children.
* Cerebellum.
¢ Cystic nodules.
&ross : Cystie (mural nodules).
a differential diagnosis of mural nodules :
Pilocytic asﬁoca’coma ond

pleomorphic xan’choas&rocg%oma
Exm.
HPE : Biphasic pattern

ls (‘,ﬂsﬂc structures.

3. Rosenthal fibres.

3. gosinophilic granular bodie

¥

excellent prognogs.

Glioblastoma 00:15:22

WHO 8rade v ash’ocg&oma‘

Poor prognosis.

Usually offects cerebral hemisphere.
Cerebral cortex Grontal lobe).
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78 CNS
crosses midline and hence
called os butter Qtj o,
uSqu\5 seen in e\derlﬂ people.
HPE : n’cﬁpiaﬂ mitosis, endothelial
proli?erodcion and necrosis present.
H'\B'n cenu]ari’cﬂ ond 'nigh
pleomrphism.
Large number of mitosis.
Necrosis ¢ e\eogmphical or serpen’cine nNecrosis
(pseudopallisading of tumor cells around necrotic areo).
alomeruloid bodies (endothelial proh%?em‘don).
WHO 3016 clossification of g\iob\as’coma s
1DH wild {Bpe IDH mutant ’cgpe
Ako. primanj Slioblas’coma. Ako. secondar5 S\iobias’coma.
Age : SS years (elderl-j). Age : 4S years.
Q0% coses. 10% coses.
Genetics : TERT, eGFR. ps3. g
extensive necrosis. Less necrosis. g
Supra. tentorial. Infro. tentorial.

wild, ’cﬂpe has o poorer proanosis.

Pathology * v4.0 = Marrow 6.0 ¢ 2022
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Oligodendroglioma 00:24:15

Age of presentation : 30-40 years (elderiy).

Cerebral cortex ( frontal lobe).

genetics : 90% cases are due to IDH | and IDH & gene
mutadion and in some cases Co-deletion of Ip and 199,

¥ co-deletion is present,
tumor is chemo sensitive.
Qross examinodion :
Caleificotions.

/D $or calcifications

in CNS tumors :
Cx_oniophqrﬂnsiom

Oligodendroglioma.
meningiomoa.
HPe :
* Cells in sheets :
fried eqq appearance
(central nuclei with
perinuclear clearing.
. nnastomsing
vaseular channels :
Chicken wire blood
vessels.

* Coleifications. ‘ é

e ¥

* Perineuronal sotellitosis.
(Fried eqq appearance also seen in bone marrow biopsy of
hairy cell leukemio.

Srade \ tumor : Intermediote prognosis.

Ependgm()ma :

middle age to elderly.

usually Found in spinal cord/} ependymal lining of 4* ventricle,
Can be associoted with NF-I gene mutadion.

Con spread bH CSF.

HPE : Perivascular pseudo rosettes (Gumor cells surrounding
around blood vessels).
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Medulloblastoma 00:34:21

uSuod\tj seen in children.
m/C malignancy in children.
Site : Cerebellum.
55Mroms associoted :
® Li Froumeni sandrome.
* Turcot 35ndrome.

* gorlin SSndrome.
Drop metastasis : Tumor cells falls from cerebellum like o
drop $rom CSF and metastasize.

HPE : Small round blue cells with scanty cl:)top\asm
(Homer wright rosettes).
@rade IV and poor prognosis.

Primarlj CNS lgmphoma=
* Seen in HIV pos‘rtwe pa’cien’cs.

* DLBCL.
* HpPe: nngiocen’(ric groan ond hooping poec’(em on the
reticulin stain.
Meningioma 00:40:56

mM/C CNS fumors in adults.

F > m.

Responsive to progesterone.

Radiation exposure is a risk factors.

Con be associoted with NF-I and NF-3.

HPE : Psammomo. bodies.

Meningjoma. exists in b different patterns :
l. Fibroblastic.

Pathology * v4.0 ®* Marrow 6.0 » 2022
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. Meningothelial
Sgncﬂhod.
Transitional.
Secre’corg.
Psommomodous.

£ 0P e

Psammomo. bodies

a ’capes of meningiomoa :

F\’cﬂpicod meningioma nnaplasﬁc menirgioma

>4 mitosis/HPF >80 mitosis /HPF.
+

ony 3 out ofs:

e Hish cel'u.do.ri’tg.

o High NC rodio.

* Prominent nucleoli

* Pottern less growth..

* Presence of necrosis.

Schwannoma 00:45:54

Arises from Schwann cells. Aka bilateral acoustic neuroma.
Rssocioted with NF-a gene mutation on Chromosome 3a.
Arises from inferior vestibulocochlear nerve.
well circumseribed and well encapsulated tumor.
HPE :

» Hﬂpercel'lu]ar areo. : Antoni A pottern.

. Hﬂpocel\udar area. : Antoni & pattern.
bodies.

verocoy
et 5

GFAP positive CNS tumors :
. ns{rocﬂ’coma,

. Oligodendrogliom
. Ependgmm
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* Choroid plexus tumor.
* glioblostomo.
* medulloblastoma.

Tumor Histologjical Leature
Pilocﬂ’cic as’crocg’tom Rosenthal fibres
microcas%s
Gem Serpen’cine Necrosis
alomeruloid bodies
Oligodendrogliom Fried eqq
Chicken wire blood vessels
Colcificotion
Bpendﬂmom Perivosculay pseudo rosettes
medulloblastoma. Small round blue cells
Homer wright rosettes
meninsiom Psammoma. bodies
Schwonnomao. Artoni A
Antoni &
Vverocoy bodies
Tuberous sclerosis 00:52:33

a gene mutations : TSC | and TSC 4.
TSC | : Homartin.
TSC & ¢ Tuberin.
Triod : Seizures, mental retardodion and angiofibroma.
Autosomal dominant disorder.
* Inbrain:
o. Increased risk of sub ependymal giant cell
as‘croc5+oma.
b. Cortical tubers.
c. Sub ependgmod nodules.
* Skin : Ash leaf macules and Shagreen's poteh.
* Lungs: L5mhmgiobiom50mfosis.

Active space

. \‘\idnea : Renal angiomﬂol‘tporho..
* Heart: Increased risk of Ehabdomﬂom
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von Hippel Lindou syndrome
VHL gene mutation on chromosome 3.
Putosomal dominant disorder.
Increased rigk of :
* Clear cell renal cell carcinomao.
. Pheochromocgfom
* Cerebellar hemangioblastomas.
* Pancreatic and epidermal eysts.

Turcot SHndrome : Increases risk of brain tumors like
medulloblastoma. + FAP

Q. A4 year old child is brought with complaints of gait
disturbances. On neurologic examinadion, nystagmus and
hypotonio. are noted. Contrast enhancing MR of the brain
shows enhancing nodule within the wall of o cystic mass.
The mass is resected ond histolo% shows this image.
which of the ?o\\owins stotements is incorrect regarding
his tumor ¢
A. It is GFAP positive.

B Itis u.Suod\U a slow growing
tumor.

C. BRAF mutation is seen in this
turor.

D. i belongs to LWHO Bmde I\ tunnor.

Q. A Sa year old man has had headoaches and di?—‘}iau-hj
concentrating for the past & months. He then begjins to
exhibit odd. behaviour, including shooting his rifle in his
back yard, which the neighbours find disconcerting, He
then suffers a grand mal seizure, and is admitted to the
hospital. MR imaging of the brain reveals a large mass
with extensive necrosis in the left cerebral hemisphere
extending across corpus callosum into the right
hemisphere. wWhich of the Following neop!asms is he most
likely +o have?

A. menmgtoma.
8. glioblastoma.

Pathology ® v4.0 » Marrow 6.0 » 2022



78 CNS Tumours 701

C. medulloblastoma.
D. Metastotic adenocarcinomo.
€. Pilomjhc as’crocH’cOma.

. A 36 year old woman has noted increasing numbers ot
disfiguring nodular masses involving the skin of her trunk
and extremities. She has experienced frequent headaches
over the past month. On phasical examinadion these 0.5 to
a em subcutaneous masses are firm and non—tender. MR
imaging of the brain shows an ill-defined 4 em mass of
the right parietal lobe. An abdominal CT scan shows a3 em
mass involving the left adrenal gland. Laboratory

studies show increased urinary free cotecholamines. No
other ¥o.mil5 members are aftected by these problems.

A mutodion involving which of the following genes is most
likely to be present in this woman?

A. APC.

B, :CFTRs

C. K-RAS.,

D. NF-I .

€. N-mYC.

F. TPS3,

. RB.

. A4S year old male poatient presents to the OPD with

recurrent seieures, headache, and projectile vomiting. MR

brain reveals heterogenous tumor with caleification in

frontal lobe. The histology

of the tumor is given below.

which of the ?ol\owing is the

most common Sene’dc

alteration in his tumor?

A. Deletion of chromosome Ip
and 199,

B. Loss of 9p.

C. mutodion in COMNEA.

D. mMutation of isocitrate dehydrogenase genes.

Active space
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PART 1
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Liver 00:00:22

Gross sepcimen of micro
nodular liver cirrhosis,
showing small nodules which
are less than 3 mm.

moeronodular cirhhosis :
‘ Nodules are more than % mm.

Cirrhosis is development of parenchgma’tous nodules which

are separoted bﬂ fibrous septo.
Masson trichome stain : Collagen Sbres.

eoeds eAloYy
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Images : Part 1

Steotosis is the ¥oﬂc{5 change in the liver.
It can be micro or macro vesicular.
It is stained b5 oil red O or sundan block &.

Moacrovesiculor
steotosis

Aleoholic liver disease :
mod\or5 h5odine bodg.
Composed of
intermediate flaments
like CH8 § I8.

eod\ooning degenear’cion

ot hepa’cocg’ces g
Acute hep B infection.

Active space
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Councilman body : Apoptotic body (eosinophilic).
Seen in hepatitis & infection.

-,

Ground glass
hepo.toca’tes :
Chronic hep & virus.
bue to Hbsna.

m’cmeg liver :
pue to chronic venous
congesﬁon ot liver.

Hemochromodosis

goth diloted >7>>

restricted CmM can occuy.
Brown pigmen’cs :

Due to hemosiderin or
lipofuschin (ageing patients)
deposition. o
Blackish pigmentation is due to
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Images : Part 1
melanin (derived from kﬂrosine).
Pr'\marg sderos‘mg cholangi’cis :
Onion skin Rbrosic around the bile duct. ;

Alpha. | antirypsin de%cienctj  Liver biposy. :

n 1un55 : Panocinoy emphujsema, :

In liver : Cirrhosis. '_
Kidney 00:12:02 .
Normal Kidney biospy * .

3 glomeruli along :
with tubules are seen. %
g
2
g
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PAS stain of normal Kidneg :
Showing mesangial cells in
the 8Iomeruli.

Normaol Slomerular bi05ps5 :
PAS stain.
-3 cells in the

mesanaium.

ngercenular Slomeruji with
olbliteroted capillary lumen.
Pinkish deposition.

For diagnosis : M is required,

FS&S : Segmental pinkish deposition (sclerosis).
Focal : < SO% of the Slomeruli are offected,

Focal segmental glomerulosclerosis - e
Light microscopy Eght reranongy
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Immunofiuroscence pattern :
Linear : Anti &M diseases like §ood Pasteur’s Sgﬂd'rome.
aronular : PSEN (lumpa—bumpg appearence).
Lineoxr podc{em Gronulor pa’t{em

RPan ¢ Presence of crescents (hal® moon.
Crescents are formed bﬂ proliféer’couon o parietal epithelial
cells, fbrin and macrophages.
mMore the number poorer is the prognosis.
Crescents : 8

g

g
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Silver stain : Duplicated &@m Gram track apperence).
Seen in MPSN.

Kimmelsteil wilson lesion :

: PAS positive nodular
glomerulosclerosis.

: m/specific finding of DN on
' his’copo@chologg.

Other common ?mdings :
Diftuse glomerulosclerosis.
am {‘nicl-senins.

Difuse glomerulosclerosis

Armani Ebstein lesion :

PAS + Slﬂcogen vacuoles in
the tubules.

Seen in severe DAL

eoeds anljoy
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wilms tumor/nephroblastoma :
One of the tumors of small, round blue cell fumors of
childhood.
Triphasic tumor : 3 types of components :
Blastemal (primitive).
gpithelial (gland formation.
mesenchymal (Rlbrous tissue). ‘_
Clear cell RCC :
bue to Sl_gcogen
(Pas +).
VHL gene
mutodion on
chormosome 3.
Papillary RCC :
Papillae flled with foamy histioeytes. ‘
I Al A A S £ s
:
2
2
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Chromophobe RCC : &est prognosis.
Plant like appearence (central nuclei with thick membrane).

%
oot
"'g';ﬁgg'

Ag

Genital tract 00:26:22

mMolluscum contagiosum :

HPV 3eniml worts :

hoiloc5+es :
Perinuclear halo.
Thick membrane.
Resin like nuclei.
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Po.pul\arvj ovoxion tumor :

Psamomma. body (d5$hophic

"~ colcification).
Serous c\jsfadenocarcinorno,
DD for psamomma. bodies
meningiom

Prolactinomo.
PCT. '

Papil\ara RCLC.

Brenners tumor ¢
Blodder like
epi’che\ium.

Seminoma./dysgerminoma. :
AFP is negadive.
PLAP +, HCG +.
Young male/female.
Nodules of cells

separa’ced b5
fbrous septa. (infiltroted

by lymphoeytes).

&mbrﬁonal carcinomao. Pleomprhic cells with hemrrhage.

Active space
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Schiller duval bodies/ glomeruloid body :
Yolk sac tumor/endodermal sinus tumor.
AFP +.

Another Slomeruloid bod.ﬂ iS seen in oM.

Choriocarcinoma.
; Sfjnc’cio’crophoblas’cs
j (multinuclear cells).
: Cytotrophoblasts
(mononuclear cells).
Presents with
hemorr'nagic necrotic
mass.
Cannon ball
metastasis in Iungs.
f HC& elevated,

Teratoma. : MV/S : Cartiloge, Keratin, gland, fot etc,,
Gross : Bone, cartilage, hair, teeth seen.

Dermoid CE)S*' s when it becomes cgshc,

eords anloy
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mMature teratoma. : Benign.

Immoture terotomao :
Showing neurol/ Pﬂmi'ﬁ\fe/ blastemal elements seen.
leiSnan’c.

be5di3 cell tumors : Rienke’s crﬂstods. :

aronulosa cell fumor of ovary :
Coll exner bodies.

DD for cotfee beoan nuciei: RIS ERREE j
grenners tumor. AR
PCT. . |
&ronulosa. cell fumor of ovary

Active space
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hruHenbera’s tumor : From difSuse gastric cancer.
Presents as b/l ovarian moss.
Signe’c r'mg cells seen.

CNS 00:41:45

RS cell : Hodgk,ins Eﬂmphoma

aoeds aAoy
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Alzheimiers disease *

Neuritic plaque § NF tangles : Seen with silver stain.

NF Jtcmgles. :
There number
indicates
severity of
the disease.

Abeta o.mijloid is
depos&ed.
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Pi\ocﬂ‘cic o.s‘crocg’como. :

Pink ?\bril\ara fbres
(rosenthol).

glioblastoma. multiforme (gem :

glomeruloid bodﬂ fDue 1o
endotheliol voscular

proli?era’cion.

Serpentine/ geographical

NEeCrosis.

Oligodendrogliorna :
Chicken wire blood
vessels (anasfomosins
vascular channels).
Calcificotion.

Fried eqq appearence :
Seen in hourﬂ cell leukemia §

oligodendroglioma.
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gpen Hmomou

Involves ependgmal linings.
Perivoascular pseudo-roseﬁes.

medulioblastoma

Small round blue cell tumor
of childhood.

m/e malignancy of chidiren.
Poorly differentioted.
Sheets of small round blue
cells arranged in the form of |

rosettes.

meningiorrn :

Psarmnma. bodies.

Scehwoannoma.

NF-a gene mutation

(chromosome aa).
Tumor of 8™ eronial nerve.
m/s :

ngerce!\ular areo. : F\n‘conﬂ A

pa’c{ern.
ngocel\ujar oreo. : nn’cong 1) pa.’c-tem.

&mp% spaces : Verroco.U bodies.

Active space
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Thyroid gland 00:54:08

Hoshimotos ’chujroidi’cis :
L.\ijphoid follicles.
Increased risk of PCT,

lijmphoma.

Hurthle cells (oncoc5+es)

: excess of mitochondrio.

Papillary carcinoma. of

thyroid (PCT) :

Finger like projections with
a fbrovascular core.

Nuclei : gye of Orphan

Annie (clear).

inclusions.

CotSee bean
nuclei.

Psormomma.
bodies.

Follicular corcinomo. of #haroid :
Capsmar invoasion bﬂ tumor cells.
FNAC cannot d'\agnose.

medul\arg carcinomo. of ’chgroid : 8
Pinkish amﬂloid moterial seen.
ACal mgloid.

Stoin : 00n30 red under
po|arisin3 lens shows apple green

bire%ringence.
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SYSTEMIC PATHOLOGY IMAGES :
PART 2

Blood vessels 00:01:06

P\godine is the PiﬂH
homogenous thickening of
arterial wall obh’cemr’cina
the lumen ieading to luminal
narrowina.

Con be seen in: Benign
hgper’cenSion.

mMultiple layers (concentric
laminar thickening) appear
as Onion skin apperance of
arteriolor wall (Hﬂperplashc
arteriosclerosis) seen in
maliamn’t hﬂperfension.

Case presentodion :

40yr old mole potient suddenlg dies ; usually had o 8f of
300/1S0 mmHg, Basal ganglia. seems 4o be damaged § lots of
hemorrhages seen. Patient dies of stroke.

Other onion skin appearance in pa’thoiogg :

. ‘:‘:wins sarcomao X——rcuj.

* glectron microscopy of Toy- sach’s disease.

* Nerve biopsy of chronic in%ammodcora demyelinating
polgneuropodchg.

* Biopsy of primary sclerosing cholangtis.

* SLe spleen (grossiy.

Active space

Pathology * v4.0 « Marrow 6.0 * 2022




720 Sernic .

Pathology

8oeds aAjjoy

80

Fibrinoid necrosis is
seen in Pol5ar’ceriﬁs

nodosa. / PAN. RBCs
Fibrinoid
Necrosis
Heart 00:06:18

Stain $or myocardial infarction :
Tripheny| tetrazolium chioride.

To diagnose o. Ml <lahours old.
Lack of dehydrogenase activity . i
leads o pale staining, oy

In Rheumatic heart diseose,
Ascott bodies con be seen —
Anhischow cells / caterpillar
cells with areas of fibrinoid

nNecrosis.

Ninjo. star nuclei seen in diloted
cardiom50po¢h5 due to Titin gene
mutodion.
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MC cardioe tumor in adults : Myxoma.
Stellote cells/muxoma. cells seen.

mucoPoBsaﬂc)noﬁde '
bac)ﬂground
Stellate cells
- Carducm}jxomo.
Lungs 00:12:58

Hﬂo.line membrone
disease is seen in

R&C
DS, ~ Hyaline membrane
COVID -19 ‘U.T\S diseose
biopsy shows Pseudo stratified
Haahne membrane  columnar epd‘hehun}' .\
deposition 5 ;
thickening of alvioli.

Centriacinar emphgsema -
Some acini are affected
(diloted), some are normal.
SmoKINg his’corB present.

Ponacinay &mphﬂsem - Al
acini are damaged (diloted).
Historg ot Alpha | nn’ciJcrﬁpsin

de?\ciencﬁ present.
PAS pos‘d-ive lobules seen in liver.

i 7.'-;:.;: ¥ 2 ?f»i
Charcot leyden erystals are T_:‘!_ Sl 235 *_%‘
composed of gosinophillic mg* S N ‘,{

membrane pro%ems Goloctin 10, %
- £

C,har e5de rﬂsfods
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Curshman spirals are whorled mucus

plugs.

a cowses of bronchiectosis :
Obstruction § infection.
Con lead to nmgloidosis @r).

gronchiectasis

Anthrocosis shows block pigmn’ca’tior\
(carbon depos'ﬁ:ion) on lymph node

biopsg.

C,ol\agen nodule is uSuaJ\U seen in Silicosis.
silicosis - MC occupcdciom! lung disease.
Xroy shows eqq shell caleification.

Asbestosis : yellow coloured plagque - pleural
plague seen on lungs.

Asbestos fbres : Sepentine § amphibole
(more carcinogenic).

Feruginous bodies / Asbestos bodies -
Beaded, Fusiform, Dumb
bell shaped ; Asbestos
fibres cooted with iron.

Pleural plaque

aoeds anoy
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Sorcoidosis

gpitheloid cells (Activoted
mocrophages surrounded by a. collar
of li.jmphocgces) have slipper shoped

nuclei.

ai cells § eplo‘\d cells

Non- caseating granulomo. (noked -
abscence of lymphocytic collar) is
seen in Sarcoidosis.

Asteroid body is star shaped
inclusion in the giant cell.

Sehauman body (composed of
caleiurm appears basophillic in the
8"‘”"‘ cell. f:pitheloid cells Lﬂmphocl,j‘ces
8 produces caseod"\ng SmnuJOma
(mos’dg).

ept’cheloid cells surrounded b5
'nﬂmphocﬂhc collar.

Langerhan giant cells with necklace/
horse shoe shaped arrcmgemen’c oY

nuclei are seen in Te.

Squamous cell Carcinoma. shows reradin
pearls (pink in colour) § Desmosomes (on
high power).

lmmmohiskolo@ca] mMarker

Adenocarcinoma. Shows Slcmds lined b5
pleomrp’hic cells.

Adenocarcinomao.

Pathology * v4.0 ® Marrow 6.0 = 2022
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eronchio-alveolar Cancer shows Filigree/
Lepidic / utterSiies on o fence pattern.
eronchio-alveolar Cancer is also Known os &
adenocarcinoma. in Situ.

Small cell luna cancers shows Nuclear
mMoulding § azzopardi ettect.

History of smoking § paraneoplastic
sgndromes present.

Small cell lung cancer has poor prognosis.
Basophillic staining of vessel wall -
Azzopardi efSect.

markers :

* Neuron specific enclase.

. Sﬁnap’cophl:jc‘m.

. (‘,hromosmnin.

Nuclear momding in
smoll cell 1un3 concer

Large cell carcinoma. - 'nig'hlg pleiomorphic
cells

Carcinoid syndrome - salt § pepper
chromadin in nuclei (seen in all
neuroendocrine tumors).

Markers :

* Neuron specific enclase. :
’ SBMPJ(OPhﬁcm' Salt ‘ -rmoitin
* Chromogranin.

Breast 00:35:03

Poge’c cells show perinuciear halo.
Pagets disease is also PR
seen in vulvo.

Paget’s disease in breast
implies maligncmcﬂ.
DD : eczemoa. /L) ;
Biopsy is required for confirmation.

Poget cells
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Ductal carcinoma. in sitw ¢
Comedo pottern - Centrol area of necrosis with proh‘?ero@don
of ductal epithelial cells.

worst prognosis.
P Papi!\o.rg pottern Cribriform pottern

Cribriform pottern
- Cookie cutter like
spaces / seive like
pottern seen.

Solid pottern - the
ducts are full of cells.

Papillary pattern /

micropagpillary (small

sized papillae). Solid pattern Comedo pottern

ductal cancer -
ducts lined bﬂ pleiomrphic cells,

Invasive lobular cancer -

morphology Histologic hallmark —
dyscohesive infittrating tumor cells,
often arranged in single file or in
loose clusters or sheets — Indian
File Appearance.

Active space

Pa’choloss - CDH gene mutodtion
— |0ss of € Cadherin (Rlso seen in
difSuse type of gastric Co).
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Sing file appearance

medullary carcinomo. of breast -
Sheets of pleomorphic cells.

BRCA | positive cancers uSua]\H have
medullary like features.

mMucinous Co. breast - cells %ai:ing in
pools of mucin.

Intracellular muecin forms Signet ring
cells.

Any IHC marker i
positive will produce
brown colour on a.
breast tru cut biopsy,

ER § PR are nuclear receptors
hence the nuclei is stained brown.
Patient responds o Tamoxifen.
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HERA Neu is o membronous receptor,
hence membrane staing brown
(positive).

patient responsive to Trastizumal /

Hercep‘cin.

HERA New posi’ci\re

GIT 00:45:59

metaplasio seen in Barret’s
esophagus. e
landulor epithelium § strotified  #
squamous epithelium both are
seen.

Barret’s esophagus leads +o
increased of adenocarcinomo. of

esophagus.

Stained by Alcian blue.

His’copa‘(holo% - Intestinal metaplasio. § goblet cells containing
mucin,

Silver stain is usually done for Barret’s esophagus.

o

H.Pglori - Gram negoative bocilii.
Cannot penetrate gastric wall; seen
Sloating over mucosa.

Podhogenic foctors :

Cog A 5 Voc A

Usually invades paloric antrum §
hence antral biopsy is required,
Lesions :

chronic 805’«1&'15.

marginal lymphoma/ maltoma.
Gostric adenocarcinoma.

Active space
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H-Ptj‘or" can be seen on warthin's Warthin's starry silver stain

s’carra silver stain.
modified aiemso. stain con also be used.
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gastric adenocarcinoma -

Glands lined bﬂ malignant cells.
Diffuse variety of gastric ca:
Signet ring cells seen (associoted
with COHI gene mudtodion).

Polyp - protrusion of mucoso.
Glands /Tubules seen in tubular
odenomo.

Tubulo-villous type of polyps also
present.

Villous potﬁp - F‘mger like prqjecﬁon.
It is most malianan’c ’cape ot poltjp.

Skip lesions are seen in Crohn’s

disease (IBO).

Feotures of crohn’s disease :

* Cobblestone appearance of
MUCoSoL

* Deep Knife ulcers.

* skip lesions.

* Tronsmural involvement.

eoeds Aoy

p-Anca. positive Crohn's disease.
His’copa’chologl.j : Crohn’s diseose shows Kon caseoting
granuloma. (not seen in UC.
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ulcerative colitis -
Cr5phtis 3 Crypt abcesses seen.
Anti Saccharomyces cerevisioe antibodies are positive.

Crohn's diseose

Celioc disease :

mMaorsh scores -

* Villous adrophy ®lunting of VillD)
seen.

* Crypt haperplasia.

* Increased number of

Intraepitheliol lgmphocgces.
Potient has gluten sensitive
en’reropod’nﬂ.

Skin disorder — Dermaditis
Herpetiformis.

Lt,mphoma ~ enteropathy
ossocioted T cell ll_.jmphorna,

whipple’s disease -

Lamina. proprio. infiltroted with
foamy macrophages Riled with
trophyrima. whippled.

PAS positive diastose resistant
Sranujes seen.

Amoebiosis
entamoeba. his’colgcim con

Active space

be seen.
Anchovy sauce pus in liver/

Slask shaped ulcer present
in his%on:j.

entamoebo. hiS"COB‘ﬁC&
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