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SECTION 01 Overview & General Features of Inflammation

dowuaztthnneknanuovmsaniau (Definition & Goal) PATH-CORE-01

JR— iy

Inflammation (MsdnLau) Ao UAASENsaauaupvuddllinidonikanaldaa (vascularized tissue) dadons:qunldusuasie
wu iBolsa (microbes) KepiBaanane(hecrotic cells) tWorhale uSa KEDSAQWAUDVESADNTIUASIE LA:ISUAUNS:UDUNS
gouusuLloldo (tissue repair)

ovAUs=NduKan: @istn (fitid), nasataoa (blood vessels), adiatdaauvnd (leukocytes) ua:ovAUs:nouvvextracelltlar
matrix (ECM)

o duadudfny (5 Rs): 1. Recognition (msoadhdvuldanuaou) — 2. Recruitment (mstnouAuiatdoau1d) — 3. Removal

(msrhawaisronduasie) — 4 Regulation (MsAsUALLa:gaURNSen) — S5(Resolution/Repair (MsWuWitaigis)

5 Cardinal Signs HIGH-YIELD

Rubor (Redness): 1nao1n Vasodilation Cvn_\ TN

oY sov hu we

Calor (Heat): 1naon Vasodilation & Hyperemia . - .
o ALY R g
Tumor (Swelling): 1Nad1n Edema / Exudation

sy lr,i' Af ot
Dolor (Pain): 1iaon Bradykinin & PGE2  —g 926\ SR Y

'Q\r»‘m‘l'-@h -1 qu mk‘hnwy

Functio Laesa: 1naon Tissue Damage

G Lot of  €andon

Note: osu1elay Celsus (4 ©1misusn) ua: Galen (WU Functio Laesa)

(3 DevnesbiVy )

Cellular Receptors for Microbes & Tissue Damage (PRRs) 'E'lew\ MOLECULAR PATHOLOGY

Endoihelin Selechivn,

waawsmvodo3nen (Downstream

dsSudycunnu (Receptor) dukv (Location) Tulanafoash (Ligand)
Output)

y ) 'L!lw wewvsis bagv
il Tmbe Trmme . R 5%
rﬂw ol :ﬂ N C “ H 1 DF“JV‘ *l‘ }PAMPS (LPS, rﬂm q R .

§’ M ns:du NF=xB. — a$o

Toll-like Receptgr Plasma membrane

Peptidoglycan, Viral .
(TLRs) \, & Endosomes Inflammatory Cytokines (TNF, IL-1)
sl Bado¥ielial  cell g RNA) < \’ f. h‘
. ¥i by
Leacocsesis e

Nod-like Receptors #MP + wdvic. Nokualy Eyinlia

DAMPs (Uric acid, ‘ATP, Us:noutdu NLRP3 Inflammasome

Cytosol + N -
(NLRs) / Inflammasome Low K™),/PAMPs — ns:du Caspase-1 — Kav IL-183
Jawdakic , MY L
C-type Lectin Receptors nsz:AuMstAviuBosa:asiv
Plasma membrane Fungal glucans / sugars
(CLRs) Cytokifies /(&) Phasocytols
G protein-coupled Plasma membrane N-formylmethionyl ns:Qu Chemotaxis ua:mstAd3oun
receptors (GPCRs) (Neutrophils) peptides, C5a, LTB4 uov Leukocyte
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SECTION 02 Acute Inflammation: Vascular Reactions

2 mswasuulavuovkasaidoa (Vascular Changes)s- , fnaa [ m”ﬁ‘;

?eunw\kbw'-\i\w ’fﬂ*‘llf-’m
1. Transient vasoconstriction: (TaduIWeOILNSUIAKAVUIALU (WU neurogenic reflex)
ST

2. Arteriolar Vasodilation: ns: Aulae Histamine ua: Nitric Oxide (NO) m?maacﬂhalmawaolualaalwuuu (Locally

increased blood flow — Rubor & Calor) b\BICoY

S

3. Increased Vascular Permeablhty. msiwuAWBUrUYDYKanaldoanosua: Venules MiAlUsGuna:thssoonoinkana

1@oatfia Exudate ua:mod: Stasis g EadoMell) oo

4 Stasis & Leukocyte Margination: (3oadugduoinmsgryideth sustomisTkallasulu ik Neutrophils 10gandamtio

rnaoaldoa (Margination) \J ) )
bfﬂéﬂmm
W00 Santms () Bermsbliy Fo)
Exudate vs. Trgnsudafe Comparison ‘s et t KUJ‘\“- DIAGNOSTIC TABLE
sosivonsom @ Dressoer o L
AUALUA - . lu Ao
Exudate (Widmau) Transudate (Uhla) =M o
(Property) )
Timsdure DWW G
_ Increased Vascular Permeability Increased Hydrostatic pressure n$o Decreased
aukakan
b (Inflammation) Oncotic pressure
Usunculus@u goun (> 3.0 g/dL) dr (< 3.0 g/dL)
@wﬁm Us G WU SH T30 R
Specific Gravity > 1.020 < 1.012 :T}
LDH Level v (High fluid/serum ratio) ch . £
LLYIA S \ e, U]
Judousaad dv (Unwu Neutrophils/WBCs) ch (Duwsaddoaun)
Vo Starling Law & Fluid Hydrodynamics Equation PATHOPHYSICAL FORMULA

mstAdauRuaviHuKUvKanaldoaURUAMUNNUDY Starling (Starling's Law of Capillary Fluid Exchange):
(] H-YJudshT‘n. T

:" ””””””””””””””””””””””””””””” H“‘f‘_\iﬁu,-ﬂ___—\r___?.“jﬁ*&nm ””””””””””””””””””””””””””””” \\:
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laon P. Ao Capillary Hydrostatic Pressure, P; Ao Interstitial Hydrostatic Pressure, 7, Ao Capillary Oncotic Pressure,
m; Ao Interstitial Oncotic Pressure tun12: Acute Inflammation A1 Ky (Vascular Permeability) ua: 7; lv'\'luaj\)i';uaah\)mn
dowatiina Exudative Edema
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SECTION 03 Acute Inflammation: Leukocyte Recruitment & Activation

vuadumsiadsunudvulaldoauvidoonoinkanaldoa (Leukocyte CRITICAL STEP-BY-
Extravasation Cascade) STEP
. . . dons:quran
yuadu (Step) Twanadaim:uu Levkocyte lwanadaim:uu Endothelium
(Cytokines/Factors)

'av.w By wndnafny 18

Ayl yupeR e . . . N .
Histamine, Thrombin (ns:u P- . eagwy

1. Margination & SiaIyI—Lewis X, L-Selectin E-Selectin, P-Selectin P
. / selectin); ThdilLﬂ (ns:u E- -
Rolling (CD62L) . (CD62P) \
I - Selectln) f"'\'.!'s‘u"'ll'u\lﬂu [qJ‘ B
J
ST AN Mﬁﬂl
. LFA-1 (CD11a/CD18), VLA- iyl Chemokines(C-X-C, C-C)
2. Firm Adhesion 4 (CD49d/CD29) Vo ICAM-1, VCAM-1 wWasu Integrin Wu High=
pEU [Integrins State] T pd : Affinity state
g Tl _/Qi w
Clawltie ¥ .
3. Transmigration Chemokine Gradient ns:Qums
b d PECAM-1 (CD31) — — - PECAM-1 (CD31) hu | ular |
iapedesis LR o 8 aoanu Intercellular Junctions
(Diap o _) W R b=
T TR /- Mﬁl HCIJ Loy kohrs,, )
GPCR Receptors (for C5a,
. Exogenous/Endogenous C5a, LTB4, IL-8, Bacterial N-
4. Chemotaxis LTB4, IL-8, Formyl|
- . 7 Chemoattractants formylpeptides
0gay ) peptides)
#.» Phagocytosis & Intracellular Killing MICROBICIDAL MECHANISMS

¢ 1. Recognition & Attachment (Opsonization): Luannlnaauo:)a opsonins laun'lgG (Fc reglon) C3b, ua: Collectins
(MBL) tWawhduriu Receptors uu Phagocyte N

¢ 2 Engulfment: a$1v Pseudopods dausouidoinaiiu Phagesome 3vo:souriu Lysosome 10u Phagolysosome

¢ 3. Microbicidal Destruction:

o Oxygen-dependent pathway (ROS): ns:cjlu NADPH Oxidase (Phagocyte Oxidase) Waou Qs — O5F
(Superoxide) —H50,

o Myeloperoxidase (MPO): tu Neutrophil azurophilic granules WasuHyOy + CI™ — HOCI® (Hypochlorite /
Bleach) umUumeawwanusonao

L iR

o Nitric Oxide (NO): as1wo1n iNOS sounu Superoxide Tallu Peroxynitrite (ONOO )

€U\Uop\ai\ $ \_:‘Avqce\h\w '\'qu;

1. RECOGNITION AND ATTACHMENT
Microbes bind to
phagocyte receptors

vvvvvvvv

{ ENGI
| Phagocyte membrane Phagolysosome
\  zips up around
microbe Phagosome with
ingested microbe
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e 7 o Pl
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2 e 30 Clrginivie

Phagocyte
= oxidase
PHAGOCYTIC VACUOLE




# Neutrophil Extracellular Traps (NETs) & LAD Deficiencies CLINICAL CORRELATE

IO WART LI
Neutrophil Extracellular Traps (NETs): muglwiunsoin Chromatin tutioirdsauav Neutrophil Agndaadasgsonuiwsou

fAiu Antimicrobial proteins (15u Histones, Elastase, MPO) tWadnduua:maredolu extracellular space

e LAD-1: mswithawov [y-integrin (CD18) — wv1a Integrin LFA-1/Mac-1 Tiawwnsa Firm Adhesion Ta

e LAD-2: mswithawov Fucosyl transferase — uvna Sialyl-Lewis X Tiawisn Rolling Ta

— AvaovMma:MIKIAa Recurrent bacterial infections, ‘delayed umbilical cord separation, and NO

LOCAL INFLAMMATION SYSTEMIC PROTECTIVE EFFECTS SYSTEMIC PATHOLOGICAL EFFECTS

Heart
4 pormanity G TNE a6 Shioke Vol

Low
output

Endothelial cells, blood vessels

Endothelial cells  ,°) ’o%
(D Pormeokilty m

Leukocytes

estushh
IL-1, IL-6, Multiple tissues S\
chemokines Y \_
TNF, " Po 0 Skeletal "{\,
L1 Activation l:f.:. TNF mugele ‘ \
@ production 4
* Insulin resistance
Figure 3.11 Major roles of cytokines in acute inflammation. IL, Interfeukin; TNE tumor necrosis factor. I H w»} \,
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SECTION 04 Chemical Mediators of Inflammation

™~
|
. . . . . R
69 Arachidonic Acid Metabolites (Elcosanmds)'-,'l oA (Vv BIOCHEMISTRY & PHARMACOLOGY

. Arachidonic acid (AA) gnUaauaouoin membrane phospholipids Tas enzyme Phospholipase As (ugivlae Steroids)

| el

- Cyclooxygenase (COX) Pathway:

D)) e

o Thromboxane Ay (TXA5): a$1wo1n Platelets — Platelet aggregation & (Vasoconstriction r. ) -
i

o (Prostacyclin (P GIl;): aswoon Endothelium — Inhibits'platelet’aggregation & Vasodilation

o PGE2 Causes Vasodilation, Fever (ns:clu hypothalamus) ua: Pain"hypersensitivity e PRt
- lll Illlll'll.. d—j:‘:‘df— c,dmm-’:“”“m“ 4 q
. Llpoxygenase (LOX) Pathway: Qmm,;a.\wm'\ CO{ "
. q ° o . e o ..-'I :L:,m., Sl
o Leukotriene B4 (L'TB,): Powerful Chemotactic agent dnSu Neutrophils M'ﬁ '

o LTC4,LTD,4, LTE,: Intense Bronchospasm: & Increased Vascular Permeability

TRENGS i Aharmacouzcar Somcer

o Lipoxins (LXA,, LXB,): Inhibits inﬂ.c-arr.\.mation (Anti-inflammatory)

The Complement Cascades (Classical, Alternative, Lectin) IMMUNOPATHOLOGY
5t (Pathway) dons:duisudu (Trigger) (q° {. vy C3 Convertase
Classical Pathway Antigen-Antibody Complexes (IgM K32 I1gG) C4b2a ] b:l'Jme

il
(s Wdugha>
Alternative Pathway Microbial surface molecules (LPS, Endotoxin) C3bBb
I
. @
Lectin Pathway Mannose-binding Lectin (MBL) Sunutsa C4b2a
— QD IRsPy

C3 Convertase

Critical Step: C3 ——— — C3a (Anaphylatoxin) + C3b (Opsonin)
C5b + C6 + C7 + C8 + C9 — C5b — 9 (Membrane Attack Complex - MAC)

C3 -C_j_::lih_“—a Cgc, T C}b

e l
Lb‘é PO\ wan\? QYN oyy Mok cel Olosonizaipn

P —. 200
Membranelipids /L0 A R A LS L
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€Y Lowmrtn
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Acid
C Ly Cs smpelue
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L5y
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I Aspirin I
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Licofelone

(hiamHiochut

ety () Pevedlivy Nestvophil
XA \ /d_/———’_/' ii‘ﬁ\iﬂ"\:___ i
Inflammation @ J o
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-t —_—— 3 -
Prothrobotic Effects &b o CL 799 CBI'J ﬁ ( MPSC:]

Fatal Cardiovascular Risk

- N AP
ﬁmuﬂ\h\; T -“jll Lin:.\k_ v CO% [ '?I Mg \1:\]“\1

comvb

v Ch)

G\ll




Summary of Principal Mediators of Inflammation

Mediator

Histamine

unavinuinan (Source)

Mast cells, Basophils,

Platelets

SUMMARY MATRIX

unuINKUhiikan (Major Action)

Vasodilation, Increased vascular permeability,

Endothelial activation

Prostaglandins (PGE, PGI;

) Leukocytes

Mast cells, Endothelium,
Vasodilation, Pain, Fever (PGE5)

Leukotrienes ( Increased permeability, Bronchospasm, Vascular

LTC,,LTD4,LTEy)

Leukocytes, Mast cells o
constriction

Macrophages, Dendritic Endothelial adhesion molecule expression, Systemic
TNF & IL-1

cells acute-phase fever/shock

Chemokines (e.g. IL-8) Leukocytes, Macrophages Leukocyte chemotaxis & activation

Anaphylatoxins: Histamine release, C5a is potent

C3a, C5a Plasma (Liver synthesis)
Neutrophil Chemoattractant
Plasma (Hageman factor Increased permeability, Smooth muscle contraction,
‘Bradykinin
activation) Vasodilation, PAIN'
SECTION 05 Morphologic Patterns of Acute Inflammation

loe]
f
Serous & Fibrinous Inflammation Yot

o Low Prabin . m rL&Inhv;q\——‘Hl'ﬂu

« Serous Inflammation: msa:auvovaisihladiusdutiog (Outpouring of watery, protein-poor fluid) Kaolg Serous

MORPHOLOGY 1

cavities (Pericardium, Pleura, Peritoneum) n3oWonUv WU Skin blister ownuwalwwwav !
SO T a0t ==

* Fibrinous Inflammation: 1Aailo Vascular permeablllty gouin MK Fibrinogen uum?mgaanmnhaamaao ua=nany
"_ i
WJu Fibrin meshwork (Sﬁﬂﬁ\'“-a » -y ey - H’u . m(h'ﬁ"ﬁﬁq reen. fricii g

,
[ R

e wuuoealtu Pericardial cavity (Fibrinous pericarditis: "“Bread and butter” appearance) Mok

Uereu qﬁm

o rinluowudaoonld d:fia Organization Wasuldu Scar tissue 1fia Pericardial adhesion ——3 Urewim *_ -
il L sag

i | A

— 1“‘“.“4 Mdﬂl‘b '1m1 CU = A
Tuflvonze U LU — Ui incm.’h — B Povicoud ks
L pus - g Paicankim

e S oo MORPHOLOGY 2 %

&x Purulent (Suppurative) Inflammation & Ulcers

e Purulent / Suppurative Inflammation: TaaiGuddonisasiv’Pus (Kuov) Sous:noudds Neutrophils Acoudd
L

Progade. bty

e Funanan: Pyogenic bacteria (16u Staphylococcus aureus)

(Exudate), Necrotic cells ua: Edematous fluid

e Abscess (H): msa:auua\)huaoluldals‘iar‘iqna‘ausaudaas:muuautucmu'z?o (Localized collection of purulent

inflammatory tissue) -4 Supprunbue  |aFlamshn, A0 TmWrwamy

e Ulcer (unaon): uwahaoaannmouuwaualaa (Mucosa/Skln) au1uaomo1nmsha0haouao Necrotic inflammatory

tissue WU Peptic ulcer in stomach

Owic. hmienl llees et doamsd e
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SECTION 06 Outcomes of Az':ui'e Inflammation m‘z]mn]ﬁ-@ [\‘dﬁ)

jmrmatﬂ
© 1. Complete Resolution -ﬂrnuzao]np B0 Gl s IDEAL OUTCOME

iawawsuasivgnida auysad vdalAvsadme udaasaniau uasztlaidolauinoiuansalumsuyodd (Labile/Stable
tissue) MIKlAsvas wNauAugunaauysal

2. Healing by Scarring (Fibrosis) — pareswant bewe | Ty, TISSUE REPLACEMENT

N Ry
lﬁcufiaﬁmsr‘hawinsoa§1\)ldal§'aa£ho§uuso nSolfiatuPermanent tissues (18U Heart, Brain) Tuahuisauuvadsouusula

u‘]até‘anununuh‘daa Collagen scar (Organization)

.7 3.Progression to Chronic — o Pt inf |a1-m'n-a-:1a‘mm PERSISTENT INJURY

1
awsldansamaaisfionguasigaonidha (18U 1wEo3tulsa, gunsnddvudanuanu) Acute inflammation Svdhduciolu

narewWu Chronic inflammation

ebomie. & mameads Praile

SECTION 07 Chronic Inflammation & Macrophage Polarization

D anutuzaAcyuovmMsSaNLaULSaSY (Characteristics) CHRONIC PATHOLOGY

mssntaudasoidunmssniauisduu (kaeduakdvkanst) Tasd 3 ns:usoumstiaduwsoua fiu (Co-existence):
1. Infiltration with Mononuclear cells: Taun Macrophages, Lymphocytes, ua: Plasma cells _ﬂp\\hkl Wk
2. Tissue Destruction: gnrhaenana lagaishkavoinisaddniau 4:‘1*1:5105;}

3. Attempts at Healing: 1namsasivo ‘Angiogenesis a: Fibrosis (Scar formation)

(J Classical M1vs. Alternative M2 Macrophage Activation IMMUNE POLARIZATION

_ B g F vt

AuAUUA M1 Macrophage (Classical) — M2 Macrophage (Alternative)
W]

dons:du Com T Hape T v

h IFN-v, Microbial PAMPs (LPS) IL-4, IL-13
(Inducer)

L Microbicidal & Inflammatory Tissue Repair & Anti-inflammatory (Fibrosis,
unuINKUAKan
(Phagocytosis, killing) wound healing)
-\‘ Wesenlar Edolelye, Ooarkl| Fechaw
. ROS, NO, Lysosomal enzymes, ﬁNF IL- ) ) !
asnaso o~ TGF-03, IL-10, Proline, Polyaminges, VEGF,
| — _________/’ /
\\\M——_—_ - )
Classically activated macrophage (M1) Alternatively activated macrophage (M2)
Microbial products. )
/A\(especlal\{TLRhgandsl IL|3 o s l.:h-;..\_
@@
{ !

Microbicidal actions:
phagocytosis and
Killing of many
bacteria and fungi

Tissue repair,

Inflammation Pl

Anti-inflammatory |

Figure 3.18 (A) Chronic inflammation in the lung, showing all three characteristic histologic features: (1) collection of chronic inflammatory cells (asterisk).

(2) destruction of parenchyma (normal alveoli are replaced by spaces lined by cuboidal epithelium) (arrowheads), and (3) replacement by connective tissue

(fibrosis) {arrows). (B) In contrast, in acute of the lung (acute neutrophils fill the alveolar spaces, and blood vessels are

congested.
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SECTION 08 Granulomatous Inflammation /- vt s T B mp o T s, i, S chm disec
Iasvasivuazstiauov Granuloma GRANULOMA ARCHITECTURE

Granuloma: mssoungunipulawI:uaY Activated Macrophages AlUagusUusiodudanuru:ndne Epithelial cells Bon31
Epithelioid Histiocytes dousoudog Lymphocytes rim ua:i Multi-nucleated Giant Cells soudog

* Langhans Giant Cell: Goindgaisgvdoidusuifionn (Horseshoe pattern) Aupulsad wuupslu Tuberculosis

e Caseating vs. Non-caseating Granuloma: CLT}-""'I
o Caseating Granuloma: Ufuégnatotdu Necrosis Baz’j:q'u (Caseous necrosis) 68U Tuberculosis (TB)

o Non-caseating Granuloma: iJ Central necrosis WU Sarcoidosis, Crohn disease, Foreign body reaction

. . 1/ N Sl
|© Etiologic Examples DasS e, Jo SR o
B L] =l D) -
5’1’ X .3 pr gl C _T_m cell
. . ;:‘% dige ; : e P;esems..\'\
Mycobacterium tuberculosis %t skl antigento
Tcells /
Cyloki ¥ Epithelioid cell
. legc‘ TI;:: IFN-Y :;“”""_"f;) m“_ Gant coll
Mycobacterium leprae chemakines) -
Treponema pallidum (Gumma) ; e |
(RN
Bartonella henselae A o, o marophage \
".‘.lnﬂamma(lﬂﬂ
y Fibroblast
Inﬁammatory BOWel Disease Blood vessel Lymphocyte hrr;acrophage

Figure 3.21 Macrophage—lymphocyte interactions in chronic inflammation. Activated T cells produce cytokines that recruit macrophages (tumor necrosis
factor [TNF], interleukin- 17 [IL-17], chemokines) and others that activate macrophages (interferon-y [IFN-]). Activated macrophages in turn stimulate T
Non_caseat|ng immune cells by presenting antigens and via cytokines such as IL-12. Prolonged reactions involving T cells and macrophages may result in granuloma formation.
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SECTION 09 Systemic Effects of Inflammation (Acute-Phase Response)

Se?ﬁl ¢ I
0t Fever & Pyrogens Pathway :

* In some severe infections, septic shock: fall in blood pressure, FEVER MECHANISM
disseminated intravascular coagulation, metabolic abnormalities; The
induced by high levels of TNF and other cytokines. = Naxdilthon — Sevens lllJF“]"‘“\“'

Fever (13): gnns:qulas Pyrogens: ol Gt —— B Tohewpudr Coagulshimm
I
a Hipesly comi g

¢ Exogenous pyrogens (18u Bacterial LPS) ns:Alu Macrophages thasio IL-1, TNF (Endogenous pyrogens)
) Peslsondin _s MRTn, Veodi o [ marpawmodiion T 1

¢ Cytokines wWhgauav ns:du vascular endothelial cells tu Hypothalamus rasio PGE; wuaulsly COX-2 ‘Jv o
+ PGE, wWasuulav Thermoregulatory Set-point tu Preoptic area usv Hypothalamus Zﬁqoﬁu — 1fiaoIMsKUID&U tt‘ ecdusis

ua:lgdu

Acute-Phase Proteins & Leukocytosis Nk | LABORATORY MARKERS
/ I|I|l l__.r'r ’_,.f"' C - vest e Tosken

o Acute-Phase Proteins: aswoiwudusgouinoindu Togmsns:Quuov IL-6: \ VAR j — - Felbitegon

e C-reactive protein (CRP): (1>dU opsonin ua:d:NpuAIuSULSDUDONMISONLEU N Sep

e Fibrinogen: Suriu RBCs 1ia Rouleaux formation MiK Erythrocyte Sedimentation Rate (ESR) ajoi’iu
e Serum Amyloid A (SAA): a:auidosvoriiiiia Secondary Amyloidosis (AA amyloid)

[y L6 .
_ 5 piaimnantinbuagany B anbid ik

* Leukocytosis: 1iatdaaudtuidoatwuiu (15,000-20,000 /ul) wSauriumswu Band cells DPONUIDINNS:QNDDU 1SN
"Shift to the left" Nedveshiliy S



SECTION 10 Tissue Repair & Proliferative Capacity

suauovitD@DUGVMUANUEINSAlUMSUUVCD (Proliferative Capacity of  REGENERATION

Tissues) POTENTIAL
Usznnidiowdo (Tissve AANUYUMSUUVAD (Proliferative N
adaghvitipiad (Examples)
Category) Status)
.- ] o0

wrtmongs W EC D oRwdy Sceu Foumatonyh
Labile Tissues wdvadaanadiatwonaunuisadankaaasn Hematopoietic cells, Stratified squamous
(Continuously dividing) 0 Stem cells auysad epithelia (Skin, Oral cavity), Gl tract mucosa

Gy — (el oyrle o . Parenchyma of Liver, Kidney tubules,
Stable Tissues Undiogilus:a: Gy uov Cell cycle uci

. e o - Pancreas; Endothelial cells, Fibroblasts,
(Quiescent) awsauuvadlaldaldasuuiadu
—_— Smooth muscle

oonon Cell cycle mos Tawisauuo

Permanent Tissues _ _ - _ . Cardiac myocytes, Neurons, Skeletal muscle
twadnaunuld msuiadud:Liia Scarring

(Non-dividing) e cells
tuu

SECTION 11 Repair by Scar Formation & Angiogenesis

#ly Angiogenesis (msasivrnaaalanalru) VASCULAR SPROUTING

NS:UDUMSVDNVDEUD VHaDALdDaNDETKUDINKaDALEDALAL TTUODUKANAVT:
1. Vasodilation & Permeability: couauovco VEGF \oguile Fdathelic) Growth facler
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SECTION 12 Cutaneous Wound Healing & Pathologic Repair

Primary vs. Secondary Intention Wound Healing
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Defects in Healing: Chronic Wounds

These are seen in numerous clinical situations, as a result
of local and systemic factors. The following are some common
examples.

Venous leg ulcers (Fig. 3.30A) develop most often in elderly
people as a result of chronic venous hypertension, which
may be caused by severe varicose veins or congestive
heart failure. Deposits of iron pigment (hemosiderin) are
common, resulting from red cell breakdown, and there
may be accompanying chronic inflammation. These ulcers
fail to heal because of poor delivery of oxygen to the site
of the ulcer.

Arterial ulcers (Fig. 3.30B) develop in individuals with
atherosclerosis of peripheral arteries, especially associated
with diabetes. The ischemia results in atrophy and then
necrosis of the skin and underlying tissues. These lesions
can be quite painful.

Diabetic ulcers (Fig. 3.30C) affect the lower extremities,
particularly the feet. There is tissue necrosis and failure
to heal as a result of vascular disease causing ischemia,
neuropathy, systemic metabolic abnormalities, and
secondary infections. Histologically, these lesions are
characterized by epithelial ulceration (Fig. 3.30E) and
extensive granulation tissue in the underlying dermis
(Fig. 3.30F).

Pressure sores (Fig. 3.30D) are areas of skin ulceration and
necrosis of underlying tissues caused by prolonged
compression of tissues against a bone, e.g., in elderly
patients with numerous morbidities lying in bed without
moving. The lesions are caused by mechanical pressure
and local ischemia.

When a surgical incision reopens internally or externally

it is called wound dehiscence. The risk factors for such an
occurrence are obesity, malnutrition, infections, and vascular
insufficiency. In abdominal wounds it can be precipitated
by vomiting and coughing. & &053D






