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0OzY AOPTIKO 2YNAPOMO

A Normal Aorta B Classic Dissection C Intramural Hematoma D Penetrating Aortic Ulcer E Blunt Traumatic Thoracic Aortic Injury
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OzY AOPTIKO 2YNAPOMO
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v AmoTeAei SITSTYOV MEPIOT OTIKO ko OXI TUXOIO E0PNUO  might

subdawan

v Kupiwe &vopec "1
Brachiocephakc

v Tapopola KAIVIKA eIkova pe MOIKIAA OZEA YYMBAMATA OQPAKA ¥*%

» 0&0 OwPaKIKO GAyoc Kol &Ayoc p&xng,

» TOXUKOPOIQ,

» TiTwon - oixpopd All,

» 0UoTvoIQ,

» OIToUOIx ] GOUPMETPI WNAXPNTOV 0PUEEWV OTOK AKPXX

» oUPVIOIc XWAOTNTH B&dioncg

v ATOUIKO 10TOPIKO : APTNPIGKA YTTEPTHON, ABNPWUGTIKA VOOOC

v’ Anieikoviatikn O16yvwon {CT ayyeioypa@ia n HE60doc eKAOYAC)

v OePATIEIR : XEIPOUPYIKA — TTAPEUPATIKA, CUVTNPNTIKA




MULTIPARAMETRIC DIAGNOSTIC WORK-UP
OF ACUTE AORTIC-SYNDROME,

Clinical suspicion of AAS: determine ADD-RS#

!

Aortic dissection detection-risk score (ADD-RS)#

High-risk condition High-risk pain feature High-risk examination feature

Marfan syndrome « Chest, back, or abdominal - Haemodynamic instability
Family history of aortic disease pain described as abrupt (hypotension/shock)
Known aortic valve disease onset, severe intensity, or = Perfusion deficit (pulse deficit,
Recent aortic manipulation ripping/tearing differential systolic blood pressure)
Known aortic aneurysm = Focal neurological deficit

= New AR murmur

If one present = | ADD-RS point If present = | ADD-RS point If one present = | ADD-RS point

X
¥ ¥

High risk: ADD-RS =2 Low risk: ADD-RS <2

CCT neck-pelvis without delay ECG: exclude STEMI (2023 ESC ACS Guidelines)
and/or focused TTE=2 + ECG l

Chest X-Ray and laboratory test and POCUS (if available)

_ D-dimer and
POCUS Chest X-Ray D-dimer chest X-Ray

® ® ®

CcCT

Consider
@ @ alternative
diagnosis
AAS confirmed AAS excluded

S & ESC—
Eur Heart J, Volume 45, Issue 36, 21

September 2024, Pages 3538-3700, y, OXFORD
https://doi.org/10.1093/eurheartj/ehae179 URLVERS UM FEE 3
The content of this slide may be subject to

copyright: please see the slide notes for details.
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RECOMMENDATIONS FOR DIAGNOSTIC WORK-UP OF
ACUTE AORTIC SYNDROMES

Recommendations

INn unstable patients who cannot be transferred to CCT,

1204,1208,1 209

TOE is recommended for diagnosis and

evaluation of the coeliac trunk and mesenteric artery.”27°
INn patients presenting with clinical features compatible
with possible AAS, a multiparametric algorithm for

ruling in or out AAS using the ADID-RS is
11965_1_2()0

ECG-gated CCT from neck to pelvis is
as the first-line imaging technique in

suspe available, accurate,
and provides information about the entry tear,
extension, and possible complications (malperfusion,
dilatation, or rupture).'”’©

INn patients with suspected AAS, focused TTE (with
use of contrast if feasible) is recommended during the
initial evaluation.’'”°

INn patients with suspected AAS, TOE is
recommended to guide peri-operative management

and detect complications.’”7°

INn patients with suspected AAS, CMR should be

considered as an alternative imaging technique if CCT
170

© ESC 2024

is not available.

AAS, acute aortic syndrome; ADID-RS, aortic dissection detection-risk score; CCT,
cardiovascular computed tomography; CMR, cardiovascular magnetic resonance; ECG,
electrocardiogram; TOE, transoesophageal echocardiography; TTE, transthoracic
echocardiography.

See also Figure 30.

?Class of recommendation.

PLevel of evidence.




Table 54 Diagnostic accuracy of the different imaging modalities in the morphological evaluation of patients with acute
aortic syndrome

Diagnostic accuracy

Ascending acrta dissection

Aortic arch dissection

Descending acrtic dissecticn

Intramural haematoma

PAL

Aortic valve morphology and function

Dissection flap dynamics

Invelvement of acrtic branches ++°
Imvolvement of coronary arteries ++

Aortic lumen dimensions ++4

LV/RV functional data Sen nsj tiy

Haemodynamic parameters SpeCIﬁCIt y 1 OO O/
Availability 2417 YV 980 57 0
Time-consuming ++ Or

Radiation — -

d

Taoxicity (kidneys) = =

Other complications + +

ESC 2024

o
!

(Perforation, bleeding) iAnaphylaxis) (Anaphylaxis)

&

AAS, acute aortic syndrome; CCT, cardiovascular computed tomography, CHR, cardiovascular magnetic resonance; ECG, electrocardiogram; GMR, glomerular filtration rate; LV, left
ventricular; PALL penetrating atherasclerotic ulcer; RV, right ventricular; TOE, transoesophageal echocardiography; TTE, transthoracic echocardiography.

“Aecuracy can be improved with the use of echocardiographic contrast.

*TOE can visualize the coeliac trunk and mesenteric artery in most of patients with an AA5 "™

“RVILY evaluation by CCT ean be performed only if a retrospective ECG-triggered CCT is performed.

SCMR contrast (gadolinium) does not induce renal impairment; however, it should be limited in patients with a GFR <30 mLkg/min/1.73 m* (non-macrocyclic compounds are
contraindicated).
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e 70 % TOU AAS

e >70 % 10TOPIKO AY Kol 6xONPWUATWONG

* PA&N 0w XITWVO KAl ik eVvTOC TOu PEaou, pE OIGvOoIEn 20
QUAOU

e 1 OvnTOTNTAC e TNV M&PODO TOU XPOVOU IO TN OTIYUN
EVaPENC Twv CUUMTWU&TWV (type A)
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PA&n €ow XITOVQ,
OI&VOIEN VEOU aUAOU €VTOC TOU PHECOU XITWVX




Classification of acute aortic syndromes

Stanford A Stanford B

L L
DeBakey | DeBakey Il DeBakey llla DeBakey llIb

Frequency of acute aortic syndrome

Classification of timing

Hyperacute Acute Subacute Chronic
AAS AAS AAS AAS

L A A ML
r 1l Nl 10 Al

Time W

AAS 24 hours 14 days 90 days
onset post-AAS post-AAS post-AAS
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2nuooia TaEivounone
AIXPOPETIKN AVTIMETWITION

TUmou A — emelyov XEIPOUPYEIo

TOmou B — ouvTnpnTIKA XVTIMETWITION (EKTOC KOI &V UTIGPXEI PNEN, KTTOPPOEN
OTEPAVIXIWY — E0W KAPWTIOWV N KIPJOOUVAMUIKI GOTROEIN)
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- 0 khaoankac Oiaywpiowoc EoavCe! 10Tio e onueio
6100000 K01 0Njelo ETavelnodou.

-AknBic auhoc- mepiBahAerar amo amommavedoei
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AIAXQPIZMOZ

AOITT& XTTEIKOVIOTIKG EUPANGT

v' 0 6AnNBAC UAOC MIKPOTEPOC TOU Weudolc
v' 0 PeudNC UAOC eVaYKOAIZel TOV aAnBA

v' 0 PEUDNC UAOC NE QVWUIOAO TIEPIYPOUUOL
v/ 0 Peudnc aUAOC pTTopET Vo TIEPIEXEI BpOUBO

v_ UEAETN TTOIO AyYEIX EKPUOVTOI GO TOV XANOA
v KOl TTOIO &rtO TOV WeUdA QUAO

v TIPO00I0PIOUOC EKTOONG TOU JIXXWPICHOU

v omOKAEIOPOC PAENC KO TTEPICOPTIKOU KINATMUATOC




RECOMMENDATIONS FOR THE MANAGEMENT OF

MALPERFUSION
IN THE SETTING OF ACUTE AORTIC DISSECTION

Recommendations Class?® Level®

In patients with acute TAAD presenting with
malperfusion (cerebral, mesenteric, lower limb, or
renal), immediate aortic surgery is
recommended.'?7>1277

In patients with acute TAAD presenting with
cerebral malperfusion or non-haemorrhagic stroke,
immediate aortic surgery should be considered to
improve neurological outcome and reduce
mortality. 25512761278
In patients with acute TAAD presenting with clinically
significant mesenteric malperfusion syndrome,
immediate invasive angiographic diagnostics to evaluate
percutaneous malperfusion repair before or directly
after aortic surgery, in aortic centres with expertise,
should be considered.'?781280

© ESC 2024

TAAD, type A aortic dissection.
2Class of recommendation.
PLevel of evidence.




COMPLICATIONS IN ACUTE AORTIC SYNDROMES, CLINICAL EYIDENG
~ ASSOCIATED WITH MALPERFUSION SYNDROVEE, AN

MRBTAKITY A33QLIATER WITH THESE QRMEHBAW \

©
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Hypotension/shock )
Cardiogenic shock related to:
«Tamponade (pulsus paradoxus)
= Aortic regurgitation (diastolic murmur)
*Major coronary occlusion by
compression or dissection flap
Hypovolaemic shock (aortic rupture)
Branch vesse | involvemen t
i
+Bowel ischaemia
= Lactic acidosis
= Elevation liver function test
+ Hemiplegia, hemiparesis or paraplegia
«Stroke, coma or altered mental status @
* Acute kidney injury or oliguria

N
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AIAXQPIZMOZ

MOavA mopeia dIoXwpPIoTIKOU aveuplouaToc Timou A

2nueio €10000U OTNV GVIOUOX XOPTA, TTOPEIN TIPOC TO GVW TUAMO TOU GOPTIKOU
TOEOU (EKPUON PEYGAWV ayYEIWV TPOXNAOU aTmd Weudn aUAd), ETTEKTAON TIPOC TO
xPI0TEPO TAGYIO TNG KATIOUOOE BWPAKIKNAG

KO KOIAIOKKNC c0pTAC (Ekpuon LRA amd Tov yeudn auAd).
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OzY AOPTIKO 2YNAPOMO
AIAXQPIZMOZ

EnmékTaon dioxwpIiopou TPOoC
HEYOAO ayyeEIa TPOXNAOU

H avvupn o. 0EXETOI K amd oAnbn
KO WYeudn auAo

H LCCA ko LSUBA déxovTal
KO T ’ANOA XUAD
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EméEKTOoN YPKUMACG JI0XWPEICUOU OTNV
Ekpuon TNG SMA.
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OzY AOPTIKO 2YNAPOMO
AIAXQPIZMOZ

LRA Tpo@podoTEITOI GO Peudn aUAO loxouuikd EuPPOKTO AP veppol
KaBuoTEpnaon okiaypapnong Ap veppou LRA d&xeTal aiax oo weud aUAO




0zY AOPTIKO 2YNAPOMO
AIAXQPIZMOZ

EmmAokécg diaxwpiopuol BwpaKIKNG XOPTNAC

v’ QINOTIEPIKEPDIO
v’ alpoBwpakag ap
v’ QA 0TO PECOBWPGKIO

v amOPPOEN OTEPAVIXIWY -
MEYOAWV QYYEIWV TPOXNAOU

v/ K&POIGKOCG EMIMWUKTIONOC




OzY AOPTIKO 2YNAPOMO
AIAXQPIZMOZ

1 TTUKVOTNTAG TEPIKXPOIOKA GUAAOYN MAeupITIKA GUAAOYN
(AluoTTEPIKGPOIO) PO O10XWPICUOU
MepIKaPOIK OUANOYN
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* PA&N vasa vasorum Tou NECOU XITOVO
e ‘Eow xiTwovae &OIKTOC

* 15% ouvun&pxel ue OIKXwPIoHO
e AUokoAn n 0/0

o Aidyvwon pe CT xwpic ivem
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ENAOTOIXQMATIKO AIMATQMA
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EVOOTOIXWHATIKO XIUATWHO GVIOUOKC KOI KKXTIOUOOC XOPTNG
v unépmukvn amneikovion atnv NECT
v maxpouoic Opoupou MEPIE Tou “oAnBolg” auAol
v’ avTioToixn Ta€ivounon og TUmou A Kol TOrmou B
v’ oTTOUCICF ONUEIOU £10000U — ETTOVEIGOO0U
v’ dev TIPOCAGUBGVE! ivem
v'40% mOavoTNTK EEENIENG O DIXWPIOUO




0zY AOPTIKO 2YNAPOMO

o AIGBpwon aONPWUATIKAC MAGKAC KOl €0W XITOVX, NE
TTXPOUCIC EVOOTOIXWUATIKOU INOTWHATOG

e H ekoeonuaopévn abnpwuGTwon amoTeAE] uTOBxOPO

e JUVABWC OTNV KATIOUOK OXOPTN

* JUXV& €ivail TTOAMOITAK

e 2avioTEPN N PAEN A& pE XEIPOTEPN TTPOYVWON AOYyWw TNC

EVTOVNCG aONPWUATWONG KOI TOU KIVOUVOU TTOAUOPYOVIKNAC
IOXIMIG / KVETTXPKEING

e JUVABNC XITIX GXKKOEIDWV XVEUPUOUARTWYV
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* XvOpPOCg 75 TV

* [NpooNABe 01O TEIN pe 0&0 MPOoK&PEOIO0 &XAYOC KO QUGPOPIK
* AY uno aywyn

G.N.A. IPPOKRATEIO
| Pest: NSRS
; 1D: 578511
Acc: 17767

: d /18/2013
Acc: 17767 : Acc: 17767

3.0CTACE G.N.A. IPPOKRATEIO 3.0CTACE G.N.A. IPPOKRATEIO
A : A R

W400 / C40 W500 / C70 w500 / C70

kVP: 120 Pos: HFS kVP: 120 : kVP: 120 Pos: HFS
mA: 160 21IMA 14 mA: 278 I mA: 277 6 IMA 55
SP: 65,00 ST: 5.0mm Zoom factor: 0.95 SP: -68.00 ST: 3.0mm Zoom factor: 0.9 SP: -137.00 ST: 3.0mm Zoom factor: 0.95
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'ol. 1.0 CTA CE G.N.A. IPPOKRATEIO Vol. 1.0 CTA CE G.N.A. IPPOKRATEIO
A Ref: /[ Perf: A Ref: / Perf:
Date: 7/18/2013 Date: 7/18/2013
Time: 22:21:17 Time: 22:21:17

W500 / C70 w500 / C70
kVP: 120 Pas: HFS kVP: 120 Pos: HFS
mA: 300 9 IMA 382

mA: 300 9 IMA 358
SP: -279.80 ST: 1.0mm 3 2 Zoom factor: 0.95

SP: -292.60 ST: 1.0mm K 2 Zoom factor: 0.95

‘Ek@uon KoIAIaKNG apTnpiag atrd aAnbr) auAd EtrékTaon diaxwplopou eviog Tng SMA
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[1€pIOTOTIKO 2°

* vOpaC 78 eTV
* TpooNABe o010 TEI pe GAyoc wpikNg (wvng, aIPVIOItS Evapénce
* AY

G.N.A. IPPOKRATEIO G.N.A. IPPOKRATEIO
Ref: / Perf: A Ref: / Perf:
Date: 5/10/2013 Date: 5/10/2013
Time: 12:05:03 Time: 12:05:03

W400 / C40 CHEST

Pos: HFS kVP: 120 Pos: HFS

21IMA 24 mA: 60 5IMA 23

Zoom factor: 0.95 SP: -110.00 ST: 5.0mm Zoom factor: 0.95

TuTToU A EVOOTOIXWHATIKO QINATWPA PE TTaxos 10mm




NNPO- METENEMBATIKH ANEIKONIZH
APTHPIAKHZ ©QPAKIKHZ NTAQONOTIAZ







CTA MNMveupovikKwv apTnpiov




Mveupovikn €uBoAn

EVOG ) NEPICOOTEPWV KAAOWV TNG NVEUHOVIKNG
aprnpiag ano EuoAo

Ta €PPOAa ival Bpoupol nou npoepxovTal
TNG NUEAOU KAl TWV KATW AKPWV

(Aayovounpiaiec)

270 34% cu(pvi6|oq Bavartoc ano o€eia NE, oto 59% ec':lvaT__'_
ano ME nou dev ixe dlayvwaTel kai aTo 7% o€ aoeevaq |.|£ 14
dlayvwaopevn ME) oo







NMveupovikn EpBoAn

Increased RV afterload

I01aiTEPA ONHAVTIKOG.
e ¢ ffatogn) Y et DO EniBeBaimon n anokAEICHOG

Systemic BP Jv ca Myocardi;l

NVEUHOVIKNG EHBOANG ka

Low CO RV O, demand 7

ohiies 7O avadei§n evaAAaKTIKNG
naBoloyiac

RV wall tension T

BP = blood pressure; = cardia
ventricular; TV = tricuspid valve

O1 kUpI0TEPOI AOYOol AavOaoHEVNG N HN EYKaIPNnG
O1ayvmwoEewG gival n noAUHopPN-HN €10IKN EHPAVION
TNG KAl N anoucia KAIVIKNG unoyiag TnG vVOoou




DYZIONAOIKO mveupoviko
PTNPICKO OIKTUO...

¥ Asc Ao diameter;

38.6 mm-~ ./ <
" i mPA diameter Wi,

. -7 25.7 mm

aorta pulmonary
artery \
) .

i +«—— left
right ’ pu;nr'ttc;nary
pulmonary v Y 3
artery 4 , descending 4 &=
~ aorta




- Single Slice |4 Slice MDCT

Slice Thickness 2-3 mm 4 X 1,25 mm 16 X 0,75 mm[| 64 X 0,6 mm

Scan time (xpovoc 0,7 — 1 sec 0,5 sec 0,5 sec 0,4 -0,5 sec
TMEPIOTPOPNG TNG AuxVviag)

Scan Duration 20-30 sec 20 sec 10-15 sec 5 sec

The Prospective Investigation On
Pulmonary Embolism Diagnosis

study observed d
sensitivity of 83% and a
specificity of 96%

for (mainly four-detector) CTPA in PE
diagnosis




O&cia ME Eupnpara os CTPA




Eupnuara os CTPA




O&cia ME Eupnpara os CTPA




Eupnuara os CTPA




O&cia NE Eupnpara os CTPA




Eupnuara os CTPA







O&cia MNE Eupnuara ano To NVEUHOVIKO NAapEyXuUHd




O&cia Mveupovikn €uBOAN
‘EHppAKTa

v Nepipepiki) Tpiywvikrh BAGPN pe upeia Baon
npog Tov unelwkKoTa

v"'Ox1 evioxuon
v KevTpikéc S1aUYAOEIC
v"'0x1 agpoBpoyxoypappa
v'Vascular sign




O&cia NMveupovikn suBoAn ‘EpgppakTa




O&cia MNveupovikn epBoAn Eupnupara ano Tn HEAETN TNG Kapdiag
AuoAsiToupyia TnG 0€€1ac KoIAiac

RV /LV =0,9-
1

The RV and LV diameter from inner wall to inner wall at their
widest point is measured on axial images at the level of the
tricuspid and mitral valves, respectively. These are not
necessarily obtained on the same axial slice




TEXVIKEC HETENEEEPYAODIAC




NEEZ E®PAPMOrIEZ




Neeg Eqpappoyeg: Dual Energy CT Perfusion

Dual Energy: XapTec karavoung Im3iou nou ENITPENOUV AMNEIKOVIOT
AIHATmoNG

J Thorac Imaging 2010;25:151-160




Neeg EQpappoyeg: Dual Energy CT Perfusion







AvadsiEn evaAAakTikng diayvmong Tuyxaia eupnuara

CTPA: 33% £vaAAAKTIKEG
diayvwoeig (no ouyxva
NVEUHOVIKA 3In0Ruara kai
une{wKoTIKN GUAAoyR).
YnepdinAdaoia niBavornTa
TuXaiou eupnuarTog nou xpnlel
NEPAITEP® SIEPEUVNONG
(24%) an o1 MveupoviKn
gpBoAn (9%)

Hall WB, Truitt SG, Scheunemann LP, et al.
The prevalence of clinically relevant
incidental findings on chest computed
tomographic angiograms ordered to
diagnose pulmonary embolism.

AfCh If Table 1. Prevalence of Pulmonary Embolus and 61_5
Radiographic Findings Supporting Alternative Diagnoses
for Shortness of Breath, Hypoxemia, or Tachycardia
on 589 Computed Tomographic Angiograms

No. (%)
Finding of Studies

Pulmonary embolus 55(9)
Main pulmonary artery 26 (4)
Segmental 19(3)
Subsegmental 6(1)

Radiographic findings supporting
alternative diagnoses

Infilirates

Lobar 29(5)

Multilobar 37 (6)
Pleural effusion 113 (19)
Significant atelectasis 17(3)
Pericardial effusion 30(5)
Aortic root >3 cm 5(<1)
Hiatal hernia 16 (3)

ORIGINAL INVESTIGATION

The Prevalence of Clinically Relevant Incidental
Findings on Chest Computed Tomographic
Angiograms Ordered to Diagnose

Pulmonary Embolism

William B. Hall, MD; Sherstin G. Truitt, MD; Leslie P. Scheunemann, MD; Sidharth A. Shah, MD;
M. Patricia Rivera, MD; Leonard A. Parker, MD; Shannon S. Carson, MD

Backgreund: Chest computed tomographic angio-
grams (CTAs) are frequently ordered for evaluation of
suspected pulmonary embolism (PE) in the emergency
department, but non-PE findings are often noted. Our
objective was to determine the prevalence and manage-
ment implications of incidental findings on chest CTAs
ordered to assess for PE.

Methods: In a cross-sectional study, we reviewed 589
pulmonary CTAs that were ordered in the emergency de-
partment of a tertiary care hospital. We measured the
prevalence of PE and placed other findings into the fol-
lowing 3 categories: (1) findings that provided potential
alternative explanations for acute symptoms, (2) inci-
dental findings that required clinical or radiologic
follow-up, and (3) other findings that required less
urgent or no follow-up. We reviewed all newly diag-
nosed pulmonary nodules and signilicant thoracic
adenopathy and determined standard recommended
clinical follow-up.

Results: Pulmonary embolism was found in 55 of 589
CTAs (9%). A total of 195 CTAs (33%) had findings that
supported alternative diagnoses. A total of 141 patients
(24%) had a new incidental finding that required diag-
nostic follow-up. including 73 patients (13%) witha new
pulmonary nodule and 51 patients (9%) with new ad-
enopathy. Using current clinical guidelines, follow-up
computed tomography or another procedure would be
recommended for 96% of patients with new incidental
pulmonary nodules.

Conclusions: The CTAs that are ordered in the emer-
gency department are more than twice as likely to find
an incidental pulmonary nodule or adenopathy than a
PE. Systematic approaches should be developed to help
primary care physicians contend with a growing num-
ber of clinically relevant incidental radiologic findings.

Arch Intern Med. 2009;169(21):1961-1965
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Radiation Dose

Procedure Approximate effective
radiation dose

Computed Tomography (CT)-Chest 6.1 mSv

Computed Tomography (CT)-Lung Cancer 1.5 mSv
Screening

Chest X-ray

Radiologyinfo.org
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