8 ROBBINS PATHOLOGY COMPLETE MEDICAL SUMMARY

uni 11: Isaua:wensSngusvKasalana
(Blood Vessels)

msasuwenssngudoanavuauysad Assunauwansmida (Pathogenesis), wensdtugiudnen (Morphology), nalngalutana, msowunus:inn Vasculitis, Aneurysms,
Atherosclerosis wa:doaauamuwng / USMLE High-Yield Board Pearls
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KudaKKanluunissu IsA Vasculitis AdhAry SUMWULATLWURD3LAS1ER AxwWauysadmuinurl Robbins

sec 01 | lasvasouaksthiunduovrasaldoa (Vascular Structure and Function)

L 1. mgdmamaasusvnlivhanaldaa (Vascular Wall Layers)

wWlivkasaldoansluus:naudosduddcy 3 Su Tdun:

e Tunica Intima: Sutuga Us:nauddeisadylwsokanaldoa Endothelial Cells (EC) 21vgjuu Basal lamina ua:5u subendothelial connective tissue
U Internal Elastic Lamina fius:k310 Intima wa: Media

e Tunica Media: 5una1v Us:nouddasadndwuiioiSou Vascular Smooth Muscle Cells (SMC) wa:ztdutogiargu (Elastic fibers) / Apaaiou Sudiinou
ruwntukaoatdoauaviked (Elastic arteries 18U Aorta) IWosovsulsvau Systolic

e Tunica Adventitia: z?uuanago Us:nauddu Loose connective tissue, duus:ain (Nerves) ua:kaaldoaldsvniivnanaldoa Vasa Vasorum (80
dAtuuINtuweNS3newov Aortic Dissection ua: Syphilitic Aneurysm)

Z  ama:msmviuvov Endothelivm (Basal vs Activated States)

Basal State (Normal Non-activated Function):

¢ Antithrombogenic & Vasodilation: dviAs1:i PGl (Prostacyclin) ua: Nitric Oxide (NO) siudomsin:nguvavindaldoaua:ugngranaldaa
e Anticoagulant Surface: uaav Thrombomodulin (ns:clu Protein C), Heparan Sulfate (ns:qu Antithrombin IIl) uakav tPA sovaawauidoa
e Intact Selective Barrier: Cell junctions utiusun UponuanstiUs@uua:zludugasdalgenn (1u LDL) léoaaotﬁwcjﬁu Intima

e Laminar Flow Hemodynamics: usons:unnuavmsikal3gusiuissu ns:qududovnunanatdoa (18u KLF2)

Activated State (Endothelial Dysfunction):

¢ Inducers (@ns:=du): Turbulent flow (augnkaoaldoa), Hypercholesterolemia (oxLDL), Cytokines (TNF, IL-1), Cigarette smoke, HTN,
Diabetes (AGEs)

e Pro-thrombotic Shift: aamisuaav Thrombomodulin & tPA ucitwu Tissue Factor (Factor llI) ua: PAI-1 riolkinaauldoalavie

o Leukocyte Adhesion & Migration: IWunsuaav VCAM-1, ICAM-1, E-selectin dndu Monocytes & T-cells ua:kdo chemokine MCP-1
(CCL2) Goqasading Intima

e Hyperpermeability & ROS Production: $90310s:310 EC ugngdd i LDL inhlugnufnsen ROS nanetdu Oxidized LDL (oxLDL) 1iia Foam
Cells

o Impaired Vasodilation: eNOS rivviuacav + K& Endothelin-1 (ET-1) twudu rtkiiamskaindokanaldoa (Vasoconstriction)




S adwidaUndudnniiauovrasaidaa (Congenital & Vascular Anomalies)

DEVELOPMENTAL ANEURYSM
Berry Aneurysms

mslUvwavuavkanaldaatu Circle of Willis tiapinAIUWNMSUDOKIY Media doudrida 1dgvdonisuanriiiiia Subarachnoid Hemorrhage
(SAH)

DIRECT SHUNT
Arteriovenous (AV) Malformations

msiBoudplagasvs:Kuiwkanaldoauavuakasaldoadilagliuvuw Capillaries fu 1dgvdomsuanidoanon ua:fitkiaa High-output Heart
Failure

INTIMAL THICKENING
Fibromuscular Dysplasia (FMD)

msKudRaUnGudvWUvKanatdpauavuuu Focal (Unifiatu Renal ua: Carotid arteries tukedvogUog) IRanuu:NwsvduUU “String of Beads™”

SEC 02 | msaduaudvYDVHUVKadalddaciomsuIatdu (Vascular Wall Response to Injury)

< Neointimal Thickening Cascade (stereotypic Response to Injury)

Tiswmanatdoav:ldsuunatduoinanala (Physical trauma, Hyperlipidemia, Hypertension, Immunologic insult) wivkaaatdaao:dmsasuauavlusy
wuualaasaindideonuisant Neointimal Formation:

Juadumstiia Neointima:
1. Endothelial Injury / Dysfunction: tNun>WAuKanaldoa duauqamsikal3ou Mk ECs R
2. SMC Migration: mskdvansdolal (1u PDGF, FGF, TGF-£) doqa Smooth Muscle Cells 215U Media Weghadd (Migrate) wWhdsu Intima

3. SMC Proliferation & ECM Deposition: SMCs tusu Intima WaguwiulnUon Contractile state \Ou Synthetic state 1So&v1AS1:K Extracellular
Matrix (ADaaou, Wsialdlnauau)

4. Neointima Formation: 3u Intima Kun@duagvonds (Neointima) Bouancivon SMC u Media Ao Neointimal SMCs Tuanuisakadsldaud
dolnsik ECM Tagouin

Sec 03 | Tsanapaldoadinadnudularagv (Hypertensive Vascular Disease)

B asSsSnexmsnouauadiudulaia (Hemodynamic Equations)

ANMUAUTaRaauYsAIfKUQTasEUNISASSINETWUZIU:

Blood Pressure (BP) = Cardiac Output (CO) x Total Peripheral Resistance (TPR)
CO = Stroke Volume (SV) x Heart Rate (HR)

Key Insight: i1 TPR gnrisuatlursantus:du Small Arteriole (Resistance vessels) riumsiaguvunatduriiAgugnaivmunnuav Poiseuille (R o
1
-1)

¥ Essential vs Secondary Hypertension

o Essential (Primary) HTN (90-95%): Tu'nswuawmqmc‘ia:) AP INBUASASYIS:KIVWUSNSSU (Multigenic) ua:Uodsudaadou (Sodium intake, Stress,
Obesity)

e Secondary HTN (5-10%): Dawrsasdatou 1su:
o Renal Parenchymal Disease: Glomerulonephritis, Polycystic Kidney Disease
o Renovascular HTN: Renal Artery Stenosis (Atherosclerosis tugoaig Kdo FMD tuktdvoigliog) — ns:Au RAAS System

o Endocrine: Primary Aldosteronism (Conn syndrome), Cushing syndrome, Pheochromocytoma



H msowsguiiguwensdugiudnen Hypertensive Arteriolosclerosis

Atuanucu: (Feature) Hyaline Arteriolosclerosis Hyperplastic Arteriolosclerosis

Benign / Mild-to-Moderate Hypertension (sounv Aging &

s:Guadwusuusv HTN Malignant Hypertension (Systolic > 200, Diastolic > 120 mmHg)

Diabetes)
anuuzmvdawsns msKuuUUdsUWISBUAad3TD3U Homogeneous Pink mskundBaunulbudua LuUKoKBY Concentric “Onion-skinning”
Snen Hyaline thickening rirsrkanaldoaunuav laminations uov SMCs ua: Basement membrane
wensnuda Plasma protein $a1thdwivkanatdaa + SMCs dotas1ik ECM SMC Proliferation aauausvcoAILAURZLSASOUNAU Fibrinoid Necrosis
(Pathogenesis) Wudu & Thrombosis

o N o Kidneys (rriia Arteriolosclerotic Nephrosclerosis / Kidneys (1Na Flea-bitten Kidney o1n Petechial hemorrhages) ua:

25uoahrnenan . . , A

Cortical scarring) Retina/Brain

SEC 04 | md:sanalddaudvuazlsaranatddauavudvdd (Arteriosclerosis & Atherosclerosis)

© sUuuu Arteriosclerosis

e Arteriolosclerosis: 1Nalu Small arteries/arterioles (Hyaline & Hyperplastic)

e Ménckeberg Medial Sclerosis: i Calcification tuu Tunica Media uooranaldaauavuunanav (Unwuludgooiy > 50 U) lidmisuavavuao §
rnaoaidoa (No luminal narrowing) wa:luddedAcyMoASTN

e Atherosclerosis: IsnahAtufiga 1Aatudu Intima vov Large & Medium arteries

%" auudziu Response-to-Injury tu Atherosclerosis

1. Chronic Endothelial Injury: D1n Hypercholesterolemia, HTN, Smoking, Toxins, Hemodynamic shear stress

2. Lipid Accumulation: LDL 1§aaaqungdu Intima ua:ifiaufjisen Oxidation narwidu Oxidized LDL (oxLDL)

3. Monocyte Adhesion & Migration: oxLDL ua: EC activation dvQa Monocytes g Intima wasudu Macrophages

4. Foam Cell Formation: Macrophages ndufiu oxLDL Wiu Scavenger Receptors pusauuudoeluu natgidu Foam Cells
5. Factor Release & SMC Recruitment: Activated Macrophages & Platelets Kav PDGF, TNF, IL-1 8un SMCs 1ng Intima
6. Plaque Maturation: SMCs a$ionaoaaoutna Fibrous Cap Unnau Necrotic Core (RO Cholesterol Clefts ua: Cell Debris)

A Stable vs Vulnerable (Unstable) Plaque

AuANUU: Stable Atherosclerotic Plaque Vulnerable / Unstable Plaque

Fibrous Cap rnun 9auady Dense Collagen & SMCs U (Thin cap) SMCs Upg ApaalduQNyDy

Lipid Core yuatan yunathoedun (> 40% vavUsuasiWuwan)

Inflammation Upg AuULLU (Macrophage & T-cells Kao MMPs)

Anwidgvaain mtAiia Stable Angina (Chronic Ischemia) 1dgvdonsusuan (Rupture/Erosion) — Acute Coronary Syndrome (MI/Sudden Death)

¥ waawsmvaalinuov Atherosclerosis

e Myocardial Infarction (Ml): n1spaciuduwauyov Coronary arteries
e Cerebral Infarction (Stroke): n1suhaldoauovauovoin Thromboembolism
¢ Aortic Aneurysm (AAA): wannariunlo Media mikntvkanaidoaidouna:llowoo

o Peripheral Vascular Disease (PVD): msaacduuavranaldoaul mikina Intermittent Claudication ua: Gangrene



SEC 05

© True Aneurysm vs False Aneurysm

ranaldaalUvwovua:msisi:udvnlivKasaldna (Aneurysms and Aortic Dissection)

True Aneurysm: mslUvwovintivkanatdoanv 3 $u (Intima, Media, Adventitia) gonvogAsutiou udvtldu Saccular (WotolGed) ua: Fusiform (1Uo

SDUDVKAaDALADQ)

False Aneurysm (Pseudoaneurysm): i1famswivkanaldaauviadus mikidaalnasonuisoudomeuantiiiatdu Hematoma TagQndousaudoe
extravascular connective tissue (TuldifavINWULKaDaldDALAU)

3 Abdominal Aortic Aneurysm (AAA)

o aunqnan: Atherosclerosis (ns:qu Macrophage MMPs gpgdaate Elastin tu Media)

1. Uoanavkuspudanavsulsvauwau (Severe abdominal/back pain)
2. aanlanoudwostduturiov (Pulsatile abdominal mass)

3. ma:BonAcwdulakach (Profound Hypotension)

¥ Aortic Dissection (msts1:ugnuavslivKasaladQUAVIKNY)

o chunuviAwuuae: Infrarenal Aorta (cim:hqouan Renal Arteries ua:tkliopauen lliac Arteries)
o AmsawUs:mstijouan (Rupture Triad):

1o INMIsspudnuIquDvSU Intima (Intimal tear) n"ﬂﬁléaousoduejmm:lﬁﬂuluéu Media as$oygavnmvlkatkuisondi False Lumen (Double-barrel

aorta)

Us:nn (Stanford

Classification) Involvement)

1fgodovnu Ascending Aorta
(21wawlJ Descending aorta

STANFORD TYPE A

PROXIMAL
( ) 1)

iNalawn: Descending Aorta
(chn31auen Subclavian

STANFORD TYPE B

(DISTAL)
Artery)

SEC 06

o, .o ~ .
chunuvntngddov (Anatomic

-0 - . H ~
wensridia & nduidevkan

Cystic Medial Degeneration

Hypertension)

IsAananaldoadniau (Vasculitis)

£ 1. Large Vessel Vasculitis (rapaidaauavuunatricd)

Holsn (Disease)

Giant Cell (Temporal) Arteritis

Takayasu Arteritis

anunuziaumvowensnen (Pathologic Features)

Granulomatous inflammation, Giant cells, Fragmentation
of internal elastic lamina, Segmental involvement

Granulomatous vasculitis uov Aortic arch & branches,
Transmural fibrous scarring

¥ 2.Medium Vessel Vasculitis (rapaidoauavuunanaiv)

Solsn (Disease)

Polyarteritis Nodosa (PAN)

Kawasaki Disease

Buerger Disease (TAO)

anuausiaumvowensnen (Pathologic Features)

Transmural necrotizing inflammation, Fibrinoid necrosis,

aneurysmal nodular healing, Spares Lungs!

Necrotizing vasculitis uov Coronary arteries tulGn

Segmental thrombosing vasculitis yov Tibial & Radial
arteries U Microabscesses tu Thrombus

wuluuoe Hypertension (gvoig) K3ondu Marfan
Syndrome / Connective Tissue Disease (21gUo®) U

Jnéquus’ﬁuma:ﬂ:nucTuIaﬁmqo@bs“o (Chronic

mssSnuimvoaain

Surgical Emergency! doomdadoutie
Upvnu Cardiac Tamponade K3 Aortic
Regurgitation

Medical Management gouSuNIsADUAU
Ad>wAulaka (Beta-blockers) Wunan 13u
uciimo:unsndau

cbl.i\n‘;nwﬁamlgunms | gounain
21g > 50 U, Usadsu:ulu, Usanswantaed (Jaw
claudication), muaaduwau (Amaurosis fugax), ESR go

Sa (> 100)

negoagling < 40 U, Bwosuvuuikdonaluld ("Pulseless
Disease”), Aowaulakadovuyucionu

VISCERAL & MAIN RENAL ARTERIES

dauvBmurRovUfUams / ucunain

Juwusnu Hepatitis B (HBsAg+) 30%, Hypertension,
Renal failure, Gl bleeding, No ANCA

1Gnian < 4 U, go, duaasaunss (Strawberry tongue),
Wu, Coronary Artery Aneurysm (L3gv MI)

¥IBFUUKSSQ D1gUpe (< 45 U), Gangrene upvidlpua:io
1M (Raynaud phenomenon & severe pain)



# 3.Small Vessel Vasculitis (hianatdaauunatin - ANCA & Immune Complex)

Solsn (Disease)

Granulomatosis with Polyangiitis
(Wegener)

Microscopic Polyangiitis (MPA)

Eosinophilic Granulomatosis
(Churg-Strauss)

IgA Vasculitis (Henoch-Schénlein)

SEC 07

¥ Raynaud Phenomenon

anunusiaumvowenssnen (Pathologic Features)

Necrotizing granulomas tudaaua:nolaumeld +
Necrotizing vasculitis + RPGN

Necrotizing vasculitis UJ Granulomas, Leukocytoclastic
vasculitis

Eosinophil-rich granulomatous inflammation uav
Respiratory tract

IgA1 immune complex deposition tuntivkaalddatan

ARTERIOLES, CAPILLARIES & VENULES

dauvBmuRovUfUiams / Srucrcunain

PR3-ANCA / c-ANCA positive, Triad: Sinusitis, Lung
cavitary lesions, Hematuria

MPO-ANCA / p-ANCA positive, Glomerulonephritis +
Pulmonary capillaritis (No upper airway lesion)

MPO-ANCA / p-ANCA positive, Us:301 Asthma suuso,
Peripheral eosinophilia, Allergic rhinitis

1Gnravaaidomotaumslo upper respiratory, Palpable
purpura fifiu/v1, Abdominal pain, Arthralgia

AwAaUnGuavmskKaddiaundGuavkhasalaaa (Disorders of Vascular Hyperreactivity)

m2a:KanSvsuLsvauwauydvkanatdoauavasulare (Digital arteries) apuaupvcioANUEUKSDADILIASEA DISU] Dahdumsiagud 3 wa:

Triple Color Phase Sequence:

1. White (Pallor): 1fiao1n Ischemia DI1nMskatnSvKasalddasuuso

2. Blue (Cyanosis): 1hadpn Deoxygenated blood anmv

3. Red (Erythema): (naon Reactive Hyperemia Wokanaldoasuuenadd

Primary Raynaud: (fiaov (Idiopathic) tukcgoogloy Tiduasie
Secondary Raynaud: 1iasounulsAnDAUNU 18U Systemic Sclerosis (Scleroderma), SLE

% Myocardial Vessel Vasospasm

mskatnSvoghosuusvuoy Coronary arteries MktianmI:uatdoauaondultiokotosoAS1D UhTUg Prinzmetal (Variant) Angina Sounifiauruswn (At
rest) ua:omsons:auupv ST-segment tu EKG

SEC 08

Tsnuavranaldoadiuaznasathsdov (Veins and Lymphatics)

e Varicose Veins & Thrombophlebitis

e Varicose Veins: haoaldaachwawov iiaoindukanaldaadidou (Incompetent venous valves) riitiifia Venous stasis wuuaslu Superficial veins

Uovu

e Thrombophlebitis / Phlebothrombosis: nsiiaautdaalunanaidaac > 90% Lialu Deep Veins usvun (Deep Vein Thrombosis - DVT)

e Virchow Triad: 1. Stasis, 2. Endothelial Injury, 3. Hypercoagulability

e Trousseau Syndrome (Migratory Thrombophlebitis): n12:3uldpaKnaanadugnen wulugUogu:1SoAusou (Pancreatic Adenocarcinoma)

= Vena Cava Syndromes & Lymphedema

e Superior Vena Cava (SVC) Syndrome: nisnanu SVC Jnifiaon Bronchogenic Carcinoma v Lymphoma rMitfiamsuduuaviuktin AD Lastiuu

(Dusky cyanosis)

¢ Inferior Vena Cava (IVC) Syndrome: 1fiao1n Renal Cell Carcinoma n3o Hepatocellular Carcinoma anawaa IVC mikuiuduaavdioua:o

proteinuria

e Lymphedema: m:):n'alfnhﬁaoa‘oﬁu ihialaon:

o Secondary Lymphedema: u:$oanaiu, mswidalan:couuindov (18U Post-mastectomy radiation), IsAumd1o (Filariasis o1 Wuchereria

bancrofti)



SEC 09 | lipvanuazsoulsandgiliovonudvkasaldaoa (Vascular Tumors & Lesions)

@© Benign Vascular Tumors

e Capillary Hemangioma: (lovonkasaldaanps wulssgatunisn/tan
¢ Cavernous Hemangioma: hanaldoauunatknjuenadd 1duvdonisiia bleeding ua:duwusnu Von Hippel-Lindau Disease (luduua:auav)
¢ Glomus Tumor: LdaoanlﬁuUaos‘uuS\) 1iaon modified SMCs upv Glomus body wulditlduida (Subungual location)

e Nevus Flammeus: Uhuuav (Port-wine stain) ofaauuyuo Trigeminal nerve duWusnu Sturge-Weber Syndrome

# Kaposi Sarcoma (Intermediate)

e Funq: Gawdo Human Herpesvirus 8 (HHV-8 / KSHV)
e nawuszsins: wuuntuuoe AIDS (AIDS-defining illness)
®  SIEgMUWENSINYYL:

1. Patch stage: SDUAULAVSIU

2. Plaque stage: yunun@adu

3. Nodlular stage: fiautiio spindle cells ioudia HHV-8 dousaudoe slit-like vascular channels

£ Angiosarcoma (Malignant)

o wu:Svkanalddaqiugv 1avn Endothelial cells éouca CD31 ua: Factor Vlll-related antigen
e Hepatic Angiosarcoma: duwuslagasvnumslasuaisiad 3 sua:

1. Vinyl Chloride (9aanssuwaiadn)

2. Thorotrast (ahshuuavsvdtuada)

3. Arsenic (a1sKy)

SEC 10 | wenS3ngdinmsmKkanmskasatdaa (Pathology of Vascular Intervention)

[E) Stent Restenosis & Neointimal Hyperplasia

msvgngranaldoadouudaguuauaada (Balloon Angioplasty & Endovascular Stenting) niatiiiamisuiaducioniv Intima ua: Media dowatitia

Ufifisencapuaupormiiiiia In-stent Restenosis D1NN1skuncouov Neointima (SMC proliferation)

0o Drug-Eluting Stents (DES)

yaadandpugnszanMsuuvLsad wu Paclitaxel 3o Sirolimus (Rapamycin) Wogiudo SMC proliferation ua:aadas1 Restenosis ogolsficnu DES
gugomsiosrulaulauov Endothelium doe Sutwuacwidovds Late Stent Thrombosis rtagUsudavldsusnduindaidoad (DAPT) Wuanudu

©  USMLE & THAI NL HIGH-YIELD BOARD PEARLS

c-ANCA (PR3-ANCA): Granulomatosis with Polyangiitis (Wegener) - Sinus + Lung Cavity + Kidney
o p-ANCA (MPO-ANCA): Microscopic Polyangiitis (MPA) & Churg-Strauss (EGPA + Asthma)
e Temporal Arteritis: High ESR + Jaw Claudication — Give High-dose Steroids immediately to prevent blindness!

o Kawasaki Disease: Fever > 5 days + Strawberry tongue + Coronary Aneurysm — Treat with IVIG + Aspirin

e Stanford Type A Dissection: Surgical Emergency involving Ascending Aorta
o Monckeberg Arteriosclerosis: Medial calcification, NO luminal narrowing, benign
e Hepatic Angiosarcoma: Vinyl chloride, Arsenic, Thorotrast association, CD31 (+)

e Glomus Tumor: Extremely painful subungual lesion, modified smooth muscle cells
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