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Aneurysm
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Definition: Localized abnormal dilation of
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* In the second image, we see a dilation
affecting only one portion of the vessel
wall. In the third image, the dilation involves
the full circumference.

» We use the terms saccular and fusiform to
g describe aneurysm shapes
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Types of Aneurysms

1. “True” aneurysm > ST ol han Sl aan (655 S ilegll sull g £ 55 38 (pinll gilesdl sl
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* All three layers of arterial wall or heart remain intact

Normal arterial wall True aneurysm

* Examples: Atherosclerotic, syphilitic, congenitamglaneurysms,'\l
ventricular aneurysms following transmural M| i s teroscieroto) b s oo 1 st clswst

.(Transmural M) Lals dalas Llay | aay ldll cpbadl &laasls ((Congenital) Lalad!
« Examples include Berry aneurysms—small aneurysms involving the
Circle of Willis (a vascular ring at the base of the skull). These

aneurysms develop due to a congenital structural weakness in the
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* The dilation occurs because of this structural weakness in the vessel

wall, and since the weakness is permanent, the dilation is permanent as
well, s
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Types of Aneurysms

(Pseudo-aneurysm) ilSI ilegl] sasill aculs Lasi g 2Ll (False Aneurysm) il gilesll suaill
2. False Aneurysm a.k.a. pseudo-aneurysm

* Abreachinvascular wall leading to hematom.a)glommunicating with
intravascular space ("pulsating hematoma').... .. iss gt s gi 550 57 08 g o

e Exam P les: (Pulsating Hematoma) ” a0
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* Ventricular rupture after Ml contained by pericardial adhesion:. i, ... myocardiai infarction

(Pericardial Adhesion) 4.0l

* Aleak at the junction of a vascular graft with a natural artery el 1

* Not all three vessel wall layers are intact; instead, there is a defect in the vessel
wall. - sl gSlesll sl pe CiSEAY]
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False Aneurysm Explanation

* Blood escapes the vascular lumen and is contained by extravascular
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* This collection of blood is essentially a hematoma, which is why a
false aneurysm resembles a contained hematoma.

* For example, when a vessel ruptures, the resulting defect can form a
false aneurgsm (i ISLqu.JI 0 S o oS slegll o8 e elld e i a8 agganll clegll jadiy Losie (JEL Jases ol

* A vascular graft is a transplanted segment of blood vessel placed
into a new location and requires suturing. One possible complication »
is leakage, and if this leakage is contained by surrounding spi=esmees

5 1305 cpmil] (ood Asiall clielall gas]

connective tissue, a false aneurysm (hematoma) can form. el

[CTEXYSY)]

“*Both true and false aneurysms can rupture, leading to internal
bleeding” -
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True Aneurysms Classification Accordlng to

Microscopic Shape

1. Saccular aneurysms ~
:(Saccular Aneurysm) euSI (Sles!l saaillq

* Spherical outpouchings wscus was e sieg sl e
thw.la.ul Jaiin
* Involving only a portlc:gn of vesselwall TR
* May contain thrombi i) cim sk g

(Fusiform Aneurysm) lsh¥! (legll sasill.2
2. Fu3|form aneurysms
* Diffuse, Clrcumferentlal dilation of a long

VaSCULAr SEEMENT sk s s delis st s e i 132
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* Note: shape and size are not specific for any disease or clinical
ManIfesStatioNs i, s sy s Lt paaly gt ety

A. Normal vessel B. Trueaneurysm  C. True aneurysm
(saccular) (fusiform)



To summarize...
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Aortic aneurysms

Thoracic
aortic
aneurysm
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Aortic Aneurysms: Clinical Features and [seit=esus,
Complications ..y s s
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* Aortic aneurysms can involve any part of the aorta—ascending, arch,
° ° oLyl fawgn 2
descending, or abdominal. e s S il sl 1 il sl gl 1 515 15 JEL el
. . b U<y e s L s 4l e 20 sy Ll
« For example, if the normal diameter isabout’3 ¢m but an aneurysmal
segment expands to 15 cm in diameter and 20 cm in length, it becomes

o S 35413

a dangerously unstable lesion. _ Sl o s s s
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* The major outcome is rupture, because the wall is abnormally weak.

* This is especially likely in patients with hypertension, cardiovascular
disease, or atherosclerosis, all of which weaken the vessel wall.
« Another consequence is compression, because the aneurysm behaves
like @ mass. il v s
* Inthe aortic arch, it may compress the left recurrent laryngeal
neroe, causing ROAISCNESS. coauiin s b ot L il sl e 501 it 5 1

* It may also cause chest paig, dyspnea, or dysphagia due to pressure
ON SUrrOUNAING SErUCTUNeS .ttt v siost e st i tms it s sl ol ] s sl g5 10



Aortic Aneurysms

* The two most important causes are:

1. Atherosclerosis: Most common cause
. . . Sl e wSIE G iliiall o AW wSliall
* Intimal plagues compress underlying medig i s o
* Compromise nutrient and waste diffusion into arterial wall ~
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* Media degeneration and NeCrosis & e oo am
. . . . f‘>~“ . - oy e N “ -
* Thinning and weakening of medig &=/ s s s tian s 5
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* Dilation of vessel 2 e et men o
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2. Degeneration of Arterial Media

Lgonll Lo S Uasgil | Labal) Jokas)
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* Causes include:
. Hypertensiondmammﬂwz s Low e Slym e biuall o s i(Hypertension) sl s ¢ Ll 1
° Traumadmﬂ|m|hudw Loy isilegll daad¥ ] yuess o] SLLaYl uss a3 (Trauma) 4.A.ua]|2

 Congenital defects (e.g., berry aneurysms) 1) Eladdl o8 Tosall Res¥ ] 203 Jia H(Congenital defects) alal wi.all.3

T Cgual ] Jie Tane o s o LS 0y sl «(GYsSLadl 5T pall o5yl

Hereditary defects in structural components (Marfan) ... s (Hereditary defects) 21,51 st 4
Le ¥ Hlan olige (o il (b ey 53 G550

o
Infections (mycotic aneurysms) #== 12 feeions = ol il Gl s Lo Tapeal

I\
VaSCUl.ItlS <ledll G 1(Vasculitis) mﬂluL@_\Jle m_g'z(I

iy s sl | Tl o8 G5 e ¥

° |m mun e_med I ated ’3 welio Je i G Sasy 13 ((Immune-mediated) e Ll caill.7
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* We focus on the tunica media, because it is responsible for the
strength and elastic recoil of the vessel wall.
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Abdominal Aortic Aneurysm (AAA)

* Atherosclerotic aneurysms occur most frequently in

D (AAA) (bl el Lsaall LY suss

* Abdominal aorta (= AAA) s

* common iliacs, arch, and descending parts of thoracic aorta can

s
1 _uss ((iliac arteries) Ludd,all ol 13, peaill dasball glalll Joid &F oS
alSO be InVOlVGd &ovall G N HLall e UL c13a¥1 5 (aortic arch) gy

[ J 1 .
PathogeneSIS. (_v (Pathogenesis) oa,ll & luwll.2
* Mostcommon in men Jsdlei fssiose -
G 50 oo paylect Ja5 cpdll palad¥ ] (o8 Saay Le Bale
* Rarely < age 50

* Atherosclerosis is a major cause of AAA

AAA Egaal Il Gl sa (Atherosclerosis) Gasasll Claills



Abdominal Aortic Aneurysm (AAA)

H(AAA) silall ¥ Lisodll Le ¥l uuad
7 alall asell A
Gt Lyl e 358y Lol Gl Ji Sale Bunye

* Most commonly located below the renal arteries and above
the aortic bifurcation. el etz “ o __
Linall € ole aaiand (abel el o] Gt Las oyl Glaae¥ 1 i e 38 coplladl ole iay a3

* It may compress the ureters, vertebrae, or exiting nerves,
producing symptoms depending on the site of pressure.

* Aneurysms promote stasis, leading to formation of a large
Mural thrombus i esess o s o miitiast

* This thrombus can embolize, obstruct downstream uessels,7
Alaiall oladaill 4 £
and cause ischemia or infarction.

il 1Y o8 Lgasll Lueg¥ ) slacsl (I Suts Les cembolize §sS 5 dalall siae
(infarction) <Lzis¥! i (ischemia) Ll (ads covw Las
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1. Hereditary defects in structural components of the aorta:
* (e.g., Marfan disease by defective fibrillin production affects elastic tissue
synthesis)

2. An altered balance of collagen degradation and synthesis mediated by
local inflammation and the destructive proteolytic enzymes

mjﬁyﬂlpu,}dmw

[ ] (e.g., Vasculitis) JM@J‘ Aueg¥ jlan b Cns () Guds Las (80l gyl lag3Y ) Lalais (31 Luladl S LLEIYT Eais 11 Sange

Gl Ll s O oSy (VASCUItS) & soall dues¥ | Llgall (JELI
* In Marfan syndrome, an autosomal dominant disorder, the patient has a defect in
fibrillin, a protein essential for elastin synthesis.

* Because elastin is a major structural component of the aortic media, this defect
leads to weakening and aneurysm formation.

« Any condition that alters the balance between collagen synthesis and
degradation, such as vasculitis, can cause similar damage.

* Mycotic aneurysms, caused by infection of the vessel wall, can also weaken the

H H L goall Lae S & yhadll (a1,6%1.3 15
Uessel wall ln thls wag° aaaill Hha e wyiy Les cdueg¥ ! jlaa Cias () (ggandl sin $us Ausead] Tueg¥] Hlan (08 Lyhad (ggae G 118 Euay ((Mycotic aneurysms) kbl 4sesd| Lueg¥ 1 saase



AAA — Morphology
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* Usually below renal arteries and above bifurcation of aorta

a2

LA
* Can be saccular or fuSIfOrm gusiom) Jsa s i g sl 555 o oo

* may be as large as 15 cm in diameter, and as long as 25cm

GRS

* Microscopically: atherosclerosis; thinning of media i« atheroscierosis) gttt ctosit e

Dbl Hlas o8 Gsadll

* Frequently contains a laminated mural thrombusny s e mede) sl o ik dr

Normal aorta

x

Aorta with large
abdominal aneurysm

:gé-“-\-“ M 43_33.5
laminated) dasie dals ole Sule G giage
saadll Jals (mural thrombus
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Abdominal aortic
aneurysm and

olie bally galadl N Lganll e gy sua . .
0 il ot Gpesll el s complications

(35a31) A 5 yseall. 1 /
oo anly sy iball (66| Lgaall Les¥! saad o (as A §ygunll el
caaaill 1igd 3yulandl olie Loal R
oo @l Slall Ca3all Gy elllg B Ligll (o) 33aill (0l Al s ia ode A: luplure
clae¥l Jusdg aull badd (o ala (2L o) s ST (3 3all B: thrombosis
* This slide shows an abdominal aortic aneurysm
and highlights its complications:
o Rupture, which in this case resulted in death.
o Image B shows the opened aorta, revealing a
large mural thrombus, another major
complication.
H(alail) B 5ygall.2
laadl o8 gaall il 5Lacs) 8,8 daous dala asang o Csidll eI B ygunll jglile
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@© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



Symptoms of aortic aneurysm

(6o | Ligandl e g¥l suad Lalse

:(Hoarseness) cpall 5d 4.1

hoarseness —————— g_/m».ll wle sadill ba Al cpall (o8 515 e AL (gl age
Lia dlangs cpeall e i Las «gliseall

{(Chest Pain) ,oall 44 al1.2

e il bial da s jueall dikie o all (ol ey aie
chest pain o Lol Gy f Y

(Dyspnea) juiiill 3u8.3

1 01 (ol Lol Tas el (o Lysmems okl s e
gt U<ty il (sle I 8,08 sl Sy Loo Al | L
Abdominal Aortic) il ¢ ¥ Lsenll Les¥! suai 4
:(Aneurysm

:(Deep abdominal pain or discomfort) ol 54 Gaac ,J‘l-
Leg¥l saail Lo pyladll dilaie o3 qaly aue o wadi wll GauL Haiy o3
(SN Lganll

Abdominal Aortic Aneu rysm oAbl ety o oS i(Pulsating feeling) (el sulea s
Aagedll eyl o8 Susy @il saaill daahs gyl oS ol Guleaals
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dyspnea

deep abdominal
pain or discomfort

pulsating feeling
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Clinical Assessement of AAA
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* This radiological image demonstrates how
imaging is used to:  p s ssos:

:(Aneurysms Diagnosis) € ¥ | o lssaill janiii.d

o Diagnose aneurysms,: s e

3 g0ull Ge gl o saai Ilia GIS 13] Lo wpand o e buay S o5

o Monitor their size and progression,

‘(Monitor their size and progression) ,skilly aaall 4:1,0.2 >
QANUA it il 6 ool o il o g sl gl gl
dana Wi gl gei saadll G 13 Lo

o Determine whether immediate surgery
or conservative management is

Determine whether immediate surgery or) Lilall sl 5i dal,all (J) dalall baa33 Q

ne e de d :(conservative management is needed
o Jaulinls Jia cslS 15] L sand gd Lkl sely gelall ususille
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 Echocardiography can be used to measure
the aortic diameter. :(Echocardiography) disall Gsé wlasl) alasinul 4 2 EARTRI
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Maximum intensity projection C'T angiographic images show

an aneurysmal descending thoracic aorta with considerable
mural thrombus (arrow)
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In a CT scan, the

color inside the

heart is the same as
the color inside the

aorta because this
represents blood,

and this is called the
signal of the blood.
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The diameter of
thr aortais
large, this
represents an
aortic aneurysm

The white arrow
represents a
mural thrombus
inside the
aneurysmal
segment of the
aorta.

A second diagnostic method is CT angiography, which provides multiple detailed views of the aneurysm.



The Clinical Consequences of

AAA) ciladl (6 5| saaill 4y 5 el Slgall

:(Rupture) Syl
s ) sls iy ] Gt Taeg¥ By
Ll Sl (s 5 <) ST oasill IS LS tanally sy Shladle
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* Rupture 2 massive hemorrhage
* Riskis directly related to size (=5 cm)
* Mortality for unruptured aneurysms =5%

* |f rupture mortality rate > 50%

 Obstruction of downstream vessel =2

:(Obstruction of downstream vessel) wlicull 4saull et slacil.2 ?
Ischemic injury &5 aunmms ;: ’

(| G pll 335 ) L]

:(Embolism) aleai¥l.3

e Embolism =2 muralthrombus o 0 38 s

ol a3 53 Las (oliall Leg¥ (8 3,50)

« Compression on adjacent structures (e.g.

d :(Compression) ,slall | Laallg
ureter or vertebrae) e il s

Jsill o Tysmaall 5i A1 Jio (alel (] 63 Las (vertebrae) ol,adll 8 9 a0 :S”...a.ll

 Abdominal mass (often pulsating) jﬂfﬂjﬁﬁ
((Abdominal mass) 4uiks 4.5 o h . _a= Z
O win Lo s o6 Lo Ltz coball (8 83,L A ek o (K 6| aaaille f{“_ﬁm__ :
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iuanlll
(Mycotic Aneurysms) @ yladll 4 goall Leg¥ | aaed =
Taes¥1 045 ] acdy S 3489 st ellacas 58 "6l (651 saall®

Mycotic Aneurysms Sy A

* Infection of an artery that weakens its wall is called a mycotic

iyl
a n e u r S m has Glaa) (] G5 ssam byl Gl Losie Lyhdll Ggoull Leg¥l 00si oanat
y ° el (o8 Ty il (gsaall T Lyladl (08 akinh OIS S (38 b JSit "6kl 6| 0l llaias aadiod dadle

Taag Sl (sl oo 53 6T o a3 5 8 Ll o B o0 ol sl sl

* It is not limited to fungal infection; it can be caused by any microbial
infection. The term “mycotic aneurysm” is a misnomer, because it
originated from early cases in which fungal infections were first

recognized as a cause of aneurysms.
. e d uu:w 1 & poall Lues¥ | sual Lty o ¢
* Can originate from: =z r2olos

s ol e Law Gl ham o] (rashynl CHLctl] Ll 1) g 855 o gpaall 5 Lasic Saamg

1. Embolization of a septic thrombus (infective endocarditis)

2. Extension of adjacent suppurative ProCess. <uw i aliva im i wiris s s s e
* Where infection in an abscess spreads to adjacent arterial wall.

Sl o 8 il g Sl Jolgall.3

. . . . . . e )
3. Circulating organisms infecting arterial wall.” &0 el v e s s

bl Shan Cind o] G Las oyl len

* Bacteremia seeding a pre-existing aneurysm or an atherosclerotic plaque.
22



il | The Stages of Syphilis

a,ll oliclas s 028 8,00 Uls 38 ohined| Lol Lies¥ 1 sas

Syphilitic Aneurysm oiimoimatsint.

e Syphilisis a@sexually transmitted disease caused by spirochetes
T. pallidum J=s &35 s T. pallidum LSl e s Jsiie Gase 52 G

e Syphilis has three stages: primary, secondary & tertiary.

e Syphilitic Aneurysm: A rare complication of the tertiary stage

g e miadl JLaY] g o3 @l SIS 0 B pian i s Y1 a e
Of Syp h | l| S el n T el (o T Gl el connls T a1 5 i A LI

Basase st GALeY] S 5T S Ayl s g S Aa e

il & gall Y1 53 o 8yt lic Live sl 51 oS Eam 5,90 o (gt (G ) 8,050 Ela e

* Rare: thanks to early recognition a:c[k]dld treatment of syphilis, since

itis simply treated by antiDiOTICS. oo Sl oasil s bl plisad) el 2l SIDERS
llall cdsll 8 Il GLE ST oA Jang Lae yall Slolall pladinly INTERNAL [ ‘
* Tertiary stage of syphilis is related to exaggerated immune ABKEE §
response which can cause obliterative endarteritis of vasa vasorum of aorta
leading to the following Consequences: AU Lol

1) LSl G351 il gl ] e Lo Zapmadl ¥ il (s oyl e ikl Je S apy Aol 538

* |Ischemic medial injury (ischemia of tunica media) s s vasavasoum & <

S sl el 58 &g 31 s Tyleae
* Aneurysmaldilation of aorta and aortic annulus =~ 25l seiialies e
* Eventually valvular insufficiency T
sh Ge il Blaiea) e U saaill 1in 5] Badli o agll e

**Note that the aneurysm here is caused by immune response Not by the g sy e oot e 5 oo o s
microorganism invasion, thus itis not a mycotic aneurysm. 23



Aneurysm versus dissection ...

A. Normal vessel B.Trueaneurysm  C.Trueaneurysm D False aneurysm E. Dissection
(saccular) (fusiform)

© Elsevier. Kumar et al: Robbins Baslc Pathology 8e - www.studentconsult.com



Arterial Dissection

:(Arterial Dissection) b yall gyl
1 yaille
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A dissection is an intimal tear that allows blood to
enter and separate the layers of the tunica media.

:(Pathogenesis) 4ua,ll LY
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* Pathogenesis: ) 0ell mnen ailoms Jalin Lo
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* Blood flowing under high pressure enters an
intimal tear (often caused by hypertension or
other mechanical stress). Part of the blood

Tunica adventitia

tracks into the tear and extends into the tunica Tunica media

media, where the force of blood flow causes the

dissection to propagate, creating a false lumen Tunica inima

Isall

* Blood flows into the false lumen, reducing flous it

385 Jal& )] 5.3 Les (false lumen)

in the true lumen. In the aorta, this diversion of ‘..

blood can significantly compromise effective
circulation and may become life-threatening.
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Blood flow

Intimal tear

False lumen
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(Arterlal Dissection) gab yill gyl Cidlse

Consequences _ mrmesissasa
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ﬂ (Hypotensive shock) aull bias (aliasl Loss (od iy 93

Full rupture of the vessel, leading to internal

hemorrhage and, if severe, hypotensive
:(Turbulent Flow) CilKH &y gatll Jals lail) 36usl).2
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Turbulent flow within the false lumen, which

Ischemla) Ll LY 08 Dyl ol

promotes thrombus formation.  wiowine

Ischemia of the lower limbs due to ;;i‘;:fi‘ﬁj“
compression of the true lumen, producing
weak distal pulses.

Progressive dilation and aneurysms of the
dlssected segment over time as the media

(Progressive Dilation) g yailly a0l awgill. 4

weakens;mf-mmmwww e

(Tunica Media) dasil | daball Ciaas dna ol il ope 4852310 Zilill 48 (Aneurysms)

' tear

5

intima

b

onset of
dissection

N

R Onihasi
extension of progression
dissection of dissection

Aortic dissection

Additional consequences include extension Of toxwrsonsre ission 58 sy 3

the dissection along the vessel, aortic
regurgitation when the ascending aorta is
involved, and compression of nearby organs.
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Arterial Dissection
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* Extravasation of blood that enters the wall of artery through an
intimal tear, as a hematoma dissecting between its layers.
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>
* Often but not always aneurysmal .. &l sm e o G syt s 1 b gty s

* Both true and false aneurysms as well as dissections can
rupture, often with catastrophic consequences
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Aortic Dissection

(Aortic Dissection) ! 3
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* A catastrophic event whereby blood
dissects apart the media to form a
blood-filled channel within aortic wall

* Complications are:
* Massive hemorrhage; due to rupture

* Cardiac tamponade (In case of
@ hemorrhage into the pericardial sac)
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Aortic Dissection
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Pathogenesis of Aortic Dissection
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1. Hypertension is the major risk faCctor i s, nanim St m oui o bebasil oo s el
* Pressure-related mechanical injury and/or ischemic injury.
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2. Atherosclerosis complications < siw <.
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3. Inherited or acquired connective tissue disorders causing
abnormal vascular ECM structural proteins

* (e.g., Marfan syndrome, Ehlers-Danlos syndrome, vitamin C deficiency,
copper metabolic defects)
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Marfan Syndrome
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* The most common among inherited or acquired connective tissue
disorders associated with aortic dissection

* Autosomal dominant disease of fibrillin, an ECM scaffolding 9
protein required for normal elastic tissue synthesis & s e
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* Manifestations include? &2 e e e
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» Skeletal abnormalities (elongated axial bones)’
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e
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* Cardiovascular manifestations (aortic aneurysms and dissections)
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Manifestations of Aortic Dissection

Manifestations of Aortic Dissection (s s¥! &b sl 335 ol yallss)
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Diagnosis & clinical assessment
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Radiology in different forms is used in the assessment and diagnosis.
These include: chest X-ray, MRI angiography, transesophageal echocardiography,

and computed tomography (CT) angiography.



Sagittal (A) and axial (B) contrast-enhanced CT images show a type
B dissection (arrow) and aneurysm (wide diameter) of the
descending aorta. B: shows the formation of false lumen
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Aortic dissection

(© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com

Picture A shows a segment of
the aorta that has been
opened, revealing the
dissection, with a metallic
probe marking its location.

Silver stain: display elastic fibers in black color.
Note that the elastic content is markedly decreased

in the area designated with *
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Aortic Dissections are Generally Classified
Into Two Types:

1. Type A dissections:
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* More dangerous; Dissection of aortic
branches =2 less blood flow = less upper
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* Proximal to takeoff of major aortic branches

(Brachiocephalic, L. common carotid, L.
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* Involve either ascending aorta only (Il of the
DeBakey classification) or both ascending and

descending aorta (type | DeBakey) o aiis e ibu
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Aortic Dissections are Generally Classified

iInto Two Types:.,
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2. Type B dissectionstﬂ S

* Distal to take off of major aortic branches

* Does not involve ascending aorta

* Usually beginning distal to subclavian artery
* Also called DeBakey type Il
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Clinical Course
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* Previously, aortic dissection was typically fatal, but prognosis has
markedly improved Rapid diagnosis and institution of:
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1. Antihypertensive therapy > ssewiaaioun _
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2. Surgical procedures involving plication of aorta, wall 9
reconstruction with synthetic graft

* Howeuver, it is still considered highly fatal, as patients often
develop the disease on top of pre-existing cardiovascular
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