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Infektif Endokardit

- Dogal ve protez kalp kapaklari
- Kardiyak cihazlar
- Vaskuler graftler

. Infektif Endokardit ekibi
+ Tanist _gug o 3 Komplike vakalar - Referans merkezler
- Mortalite ve morbidite yiiksek |- riim tant yéntemior
Tecrubeli cerrahi ekip




Tanisal Yontemler

- Ekokardiyografi

- Kardiyak BT ve MR goruntuleme
- Radyonuklid yontemler

- Kan kultard, PCR

- Histopatoloji
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Infektif Endokardit Tanisinda Radyon(iklid Yontemler

- Isaretli Lokosit Sintigrafisi
- F18- FDG PET Goruntileme

PET

18F_-FDG-PET

Leukocyte scintigraphy




Gelismekte Olan Radyofarmasotik Ajanlar

TABLE 3: Selected Investigational Infection Imaging Radiopharmaceuticals [83-90]

Agent Mechanism of Localization

Radiolabeled IL-1, IL-1ra, IL-2, IL-6, IL-8, I1L-10, IL-12 Cytokine, direct involvement in the inflammation related to infection
pd0, G-CSF, IFN-y, and EGF

Fluorodeoxysorbitol Metabolic substrate for bacteria

8Ga-citrate, ®¥Ga-chloride, and ¥ Ga-apotransferrin | lron metabolism within bacteria; WBCs; inflamed tissues (transfernin receptors, ferritin, lactoferrin)
#Ga-DOTA-depsidomycin and *¥Ga-NOTA-UBI-29-41 | Bacterial cell wall

®Ga-DOTAVAP-P1 Vascular adhesion protein—1

#Ga-TAFC and "®Ga-FOXE Siderophores; iron transporters in bacteria and fungi

28|-fialuridine Bactenal pathogens expressing endogenous TK enzyme

Mn-biotin Bacterial growth factor

Polyclonal IgG Antibody and infectious agent localization

Radiolabeled antibiotics (especially ciprofloxacin) Depends on mechanism of antibiotic; for ciprofloxacin, bactenial DNA gyrase

Antimicrobial peptides Blood-derived proteins that are part of innate immune system that target important microbial structures

Note—IL = interleukin, G-CSF =granulocyte colony-stimulating factor, IFN = interferon, EGF = epidermal growth factor, DOTA =tetraazacyclododecanetetraacetic acid,
NOTA-UBI-29-41 = 1,4 7-triazacyclononane—1,4 7-tniacetic acid {a bifunctional chelating agent conjugated to the 29-41 amino acid fragment of ubiquicidin), DOTAVAP-
P1=14710-tetraazacyclododecane—N'N" N N'"""—tetraacetic acid—peptide targeted to VAP-1, TAFC = triacatylfusarinine, FOXE = ferrioxamine E, TK = thymidine kinase.

Sethi | et al, AJR 2019
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B. Imaging Major Criteria

(1) Echocardiography and cardiac computed tomography (CT) imaging |
i. Echocardiography and/or cardiac CT showing vegetation,® valvular/leaflet perforation, valvular/leaflet aneurysm,? abscess,” pseudoaneurysm,' or
intracardiac fistula’

or
Il. Significant new valvular regurgitation on echocardiography as compared with previous imaging. Waorsening or changing of preexisting
regurgitation is not sufficient.

or

iii. New partial dehiscence of prosthetic valve as compared with previous imaging [52]

(2) Positron emission computed tomography with 18F-fluorodeoxyglucose ([18F]JFDG PET/CT imaging)

Abnormal metabolic activity® involving a native or prosthetic valve, ascending aortic graft (with concomitant evidence of valve
involvement), intracardiac device leads or other prosthetic material"™

FDG PET Goruntuleme
Native veya protez kapakta, asendan aort greftinde (beraberinde eslik eden kapak tutulumu ile), intrakardiyak
cihaz elektrotlarinda ve diger protez materyallerinde anormal metabolik aktivite izlenmesi



_ IL MINOR CRITERIA _
a P

redisposion
— Previous history of |E
- Prosthetic walve®
— Prawious vatve ropair®
— Conganital heart disaase™
— Wora than mild regurgitation or stenosis of any otology
— Endovascular intracardiac implantable electronic device (CIED)
— Hyperirophic obstructive cardiomyopathy
— Injection drug ussa

B. Faver Documented temperaiure graater than 38.0 °C (1004 °F)

C. Vascular Prenomena Clinical or radiniogical evidence of arterial embolf, sepiic pulmonary infarcts, cerabral or splenic abseess, mycotic aneurysm,
intracranial hemaomhiage. conjunciival hemarrhages. Janeway esions, purilent purpura

0. Immunologic Phenomena Positrve rheumateid factor, Osler nodes, Roth spots, or imenune complex-medisted glomenionaphntas®

E.  Microbiologic Evidanca, Falfing Short of a Major Critarion
1} Positive blood culturas for 8 microorganism consistent with |E but not masting the reguiremeants for Major Criterion’

o

2] Positive cufture, PCR, or other nucleic acid based test [amplicon or shotgun sequencing, in situ hybridization} for an organism consistent
with IE" from a sterile body site other than cardiac tissue. cardiac prosthesis, or arterial embolus; or a single finding of a skin bacterium by
PCR on a valve or wire without additional clinical or microbiological supporting evidence [51]

F. Imaging Criteria
Abnormal metabolic activity as detected by [18FJFDG PET/CT within 3 mo of implantation of prosthetic valve. ascending aortic graft (with
concomitant evidence of valve involvement), intracardize device leads or other prosthetic material

G. Physical Examination Criteria®
Mewe walvalar regurgitation idamtified on ausculiation if echocardiography is not available. Worsaning or changng of preexisiing murmur not sufficient

FDG PET Goruntuleme

Protez kapak cerrahisi sonrasi 3 ay icerisinde protez kapakta, asendan aort greftinde (beraberinde eslik eden
kapak tutulumu ile), intrakardiyak cihaz leadlerinde ve diger protez materyallerinde anormal metabolik aktivite
izlenmesi



|E- F13-FDG PET/BT




ESC ESC GUIDELINES

European Heart Journal (2023) 00, 1-95

European Society https://doi.org/10.1093/eurheartj/ehad193
of Cardiology

2023 ESC Guidelines for the management
of endocarditis

Developed by the task force on the management of endocarditis
of the European Society of Cardiology (ESC)

Endorsed by the European Association for Cardio-Thoracic Surgery
(EACTS) and the European Association of Nuclear Medicine (EANM)
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Table 10 Definitions of the 2023 European Society of Cardiology modified diagnostic criteria of infective endocarditis
(1) Blood cuitures positve for IE
(2) Typical microorganisms consistant with [E from two separatae blood cultures
Oral streptococd, Streptococas gallolytiars (formady S bovis), HACEK group, S cunes, E foecali
= 22 postive blood adtures of blood samples drawn > 12 h apare
« All of 3 or a majority of >4 separate culturss of blood (with first and st samples drawn > 1 h apart).
(c) Single positive blood aulture for C bumeti or phase | IgG antibody titra >1:800.
(i) Imaging positive for IE:
Vahwdar, parvalvdar/penprosthatic and foraign matanal anatomic and metabolic lesions characteristic of IE detected by any of the following imaging techniques
» Echocardiography (TTE and TOE).
» Cardiac C1.

- [18F}-FDG-PETICT{A).
- WBC SPECTICT.

. 4




Section 5. Recommendation Table 6 — Recommendations for
the role of computed tomography, nuclear imaging, and

magnetic resonance in infective endocarditis

Cardiac CTA is recommended in patients with possible
NVE to detect valvular lesions and confirm the
diagnosis of IE.

[18F]FDG-PET/CT(A) and cardiac CTA are
recommended in possible PVE to detect valvular
lesions and confirm the diagnosis of IE.
[18F]FDG-PET/CT(A) may be considered in possible
CIED-related IE to confirm the diagnosis of IE.
Cardiac CTA is recommended in NVE and PVE to
diagnose paravalvular or periprosthetic complications if
echocardiography is inconclusive.

Brain and whole-body imaging (CT, [18FJFDG-PET/
CT, and/or MRI) are recommended in symptomatic
patients with NVE and PVE to detect peripheral lesions
or add minor diagnostic criteria.

WBC SPECT/CT should be considered in patients with
high clinical suspicion of PVE when echocardiography is
negative or inconclusive and when PET/CT is
unavailable.

Brain and whole-body imaging (CT, [18FJFDG-PET/
CT, and MRI) in NVE and PVE may be considered for
screening of peripheral lesions in asymptomatic
patients.

FDG PET/BT ve BTA olasi protez kapak enfeksiyonlarinda
valvuler lezyonlarin tespiti ve IE tanisinda 6nerilmekte Class |

FDG PET/BT olasi kardiyak cihaz iliskili IE’de taniy1 konfirme etme
amacli onerilmekte Class lla

Semptomatik nativ ve protez kapak IE hastalarinda periferal
lezyon tespitinde Beyin ve tim viicut goriintiileme (FDG PET veya
BT) onerilmekte Class |

Lokosit sintigrafisi FDG PET/BT mevcut degilse eko’nun negatif
oldugu, klinik stiphe yuksek olan protez kapak
enfeksiyonlarinda endike Class lla

Asemptomatik nativ ve protez kapak IE hastalarinda periferal
lezyon tespitinde Beyin ve tim viicut goriintiileme (FDG PET veya
BT) onerilmekte Class llb




® Repeat biood cultures i negative or doubdul
® Repeac TTE/TOE within 5-7 days
{Chaee ©







A ES
’I Repeat blood cultures if negative or dOUN
® Repeat TTE/TOE within 5-7 days
° PErlg:'l_’(A)mdetectpodetiigcﬁ_m +/-
N Ny >\._|

® Add minor criteria: thoracic CT to detect
(Class lla)

PET/CT(A) to detect lead infection
(Class lib)
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F18-FDG PET/BT

- F18 Floro-deoksi-glukoz->glikolitik aktivite
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F18-FDG PET/BT Goriintileme

- En az 6 saat aclik, AKS <200 mg/dL (160)
- Bobrek fonksiyon bozuklugunda uygulanabilir, protokol degisikligi gerekmez
- Myokardda yogun fizyolojik tutulum

- Myokard tutulumunu suprese etmek icin dusuk karbonhidrath (<1g), yagdan zengin
diyet onerilir

- F18-FDG iv uygulama
- Enjeksiyondan 60 dk sonra goruntuleme
- |IE’de gec¢ goruntuleme (2-3. saat) katki saglayabilir



-
F18-FDG PET/BT Myokard Supresyonu

Tablo 1. Dilgiik karbonhidrath Grnek diyet listesi Heparin Enjeksiyonu

Cay-kahve

2 tane yumurta
2 dilim yagh peynir Lipoprotein ve lipaz aktivasyonu ile plazma yag
Zeytin (sinirsiz) asit oranini arttirabilir

Et-tavuk-balik (unsuz)

Ogle-aksam | Hindi-kdfte (ekmeksiz) 50 IU/kg, ultra-fraksiyone heparin F-18 FDG

Marul-maydonoz-roka salatasi (zeytinyagh) enjeksiyonundan 15 dk once iv bolus

Tim meyve ve sebzeler (Grnek listedekiler harig)
Unlu gidalar (ekmek, pasta, pilav, makarna,
galeta)

Kuru baklagiller

Sit ve sitli gidalar (yodurt, ayran, dondurma
vb.)

Tdim kuruyemisler

Tam corbalar

Sabah

Yasaklar




-
FDG PET Hata Kaynaklar

Yanlis Pozitiflik

- Yapay kapak ve kardiyak cihazlar atentasyon dizeltim hatalari ile yanlis pozitiflige neden
olabilir. Atenuasyon duzeltimi yapilmamis goruntuler degerlendirilmeli

- Non-spesifik bir ajan, yanlis pozitifliklere dikkat edilmeli (tumor, enfeksiyon, inflamasyon,
non-infektif trombus, doku yapistiricilari...)

- Cerrahi girisim sonrasi erken donemde inflamasyona sekonder yanlis pozitiflik (3 ay?)



FDG PET Hata Kaynaklart:

Yanlis Negatiflik

» Diabetik hastalarda AKS yuksekligi

* Yetersiz diyet

* Rezolusyon sinirinin altinda kalan kuguk vejetasyonlar
« Beyin embolisi

 Antibiyotik kullanimi?? (kesilmesi 6nerilmez)
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FDG PET Degerlendirme ve Raporlama-1

Gorsel Degerlendirme

- Metal artefaktlar varsa atentasyon duzeltimi yapilmis ve yapilmamis gorutntuler birlikte

degerlendirilmel

- Dogal kapak, protez kapak, kardiyak cihaz santral ve periferik kesimlerinde damar

graftleri cevresinde yogun heterojen yer yer fokal tutulumlar IE’i destekler
- Cerrahi girisim sonrasi tutulumlar genellikle homojen/diffiz paternde, 1hml dizeyde

- Primer enfeksiyon odagi disinda septik emboli ve metastatik enfeksiyonlar agisindan detayli

tum vucut degerlendirme yapilimali

- Ayirici tanida veya predispozan faktorler arasinda yer alan malignite acisindan degerlendirme






-
FDG PET Degerlendirme ve Raporlama-2

- Kantitatif ve semikantitatif degerlendirme
- Esik SUVmaks degeri net degil
- SUV degerleri takipte yardimci olabilir



Table 1 Quslitative and Semi-quantitative 18-F FDG PET/CT Interpretation Methods Used in Evaluation of Infective Endocarditis

and CIED Infection
Semi-quantitative
Visual Analysis Methods Analysis Methods And
Study Population and Results Results
Granados 2016 N=80 Increased FDG activity on AC SUV..... attarget area
NVE, PVE, CIED-IE and NAC images SUV, a5 = target SUV. /
Myocardial suppression: SUV ean 8t MBP, liver

12hourfast, heparinbolus

Sensitivity 82%, specificity
96%
NVE excluded — sensitivity
96%, specificity 94%, NPV
97%

SUVarus > 3.5: Sensitivity
91 %, specificity 94%

Jimenez-Ballve 2016™ N =41 Increased FDG activity onAC SUVmax at target area
PVE, CED-IE and NAC images SUVmax compared to MBP,
Myocardial suppression: liver (grading system)
12hourfast, heparinbolus, Sensitivity 1009%, specificity SUVmax = 5.5
high fat/low carbohydrate 73% Sensitivity 50%, specificity
diet for 48 hours 80%
Pizzi2015" N =02 Increased FDG uptake on AC SUV..... attarget area
PVE, CED-E and NAC images SUV, us. = target SUV,..../
Myoc ardial suppression: MBP SUV_..
12hourfast, heparinbolus Sensitivity 90%, specificity SUVmax >~ 3.7: Sensitivity
00% 91 %, specificity 79%
SUVratio > 1.69: Sensitivity
919%, specificity 76%
Ricclardi 2014™ N=27 Increased FDG uptake on AC Not performed
NVE, PVE and NAC images
Myocardial suppression: Sensitivity 55%, specificity
6 hour fast, high fat/low car- 100%
bohydrate diet for 1 meal PVE only - Sensitivity 85%,
specificity 100%
Rouzet 2014’ N=39 Increased FDG uptake on AC SUVmean at target area
PVE and NAC images SUVratio = target SUVmean/
Myocardial suppression: MBP SUV mean
12 hourfast, high atlow Sensitivity 93%, specificity SUVmean > 6.2: Specificity
carbohydrate diet for 1 meal 71% 100%
SUVratio = 4.4: Specificity
100%
Saby 2013“ N=72 Increased FDG uptake on AC SUVmax
PVE and NAC images SUVratio = Target SUVmax/
Myocardial suppression: MBP SUVmax
12 hourfast, high fatlow Sensitivity 73%, specificity SUV max higher in definite
carbohydrate diet for 1 meal 80% PVE(P=002
SUVratio not significantly
different (P=0.18
Valve s not provided in text
AL b [ - p—, p L3 M™MEMIE il Baved-alela o e ds 2 2 e d s oalabad e cdied metiiacnnsil s EFIYS 10 £ A connidesormesh s RARED




e
Tc99m HMPAO Isaretli Lokosit Sintigrafisi

- Otolog lokositler invitro olarak Tc99m HMPAO ile isaretlenerek iv yolla hastaya
verilir
- Enfeksiyon tanisinda ozgullugu yuksek

- Bobrek fonksiyon bozuklugunda yapilabilir, protokol degisikligi gerekmez
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Tc99m HMPAO Isaretli Lokosit Sintigrafisi

- Aseptik kosullarda radyoaktif isaretleme proseduru uzun

- Ekipman (Class A laminar hava akimli kabin) ve tecrubeli personel
gerektirmekte (Radyoaktif ve mikrobiyolojik bulas riski)

- Goruntuleme suresi uzun (4 ve 24. saatlerde goruntuleme)
- Rezolusyon PET goruntulemeden dusuk

- Mutlaka SPECT/BT goruntuleme yapilmali ve atenuasyon duzeltimi
yaplimamis goruntuler degerlendirilmel
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Tc99m HMPAO Isaretli Lokosit Sintigrafisi
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Tc99m HMPAO Isaretli Lokosit Sintigrafisi
Degerlendirme

|IE dusunulen bolgede (kapak, kardiyak cihaz, lead vb)
« Erken goruantide tutulum izlenmiyor - Sintigrafi negatif
« Erken gorunttde tutulum var ge¢ goruntide ayni veya artiyorsa—> Sintigrafi pozitif

« Erken goruntude tutulum var ge¢ goruntude tutulum yogunlugu ve boyutu
azaliyor-> supheli bulgu

Beyin, akciger, yumusak doku embolilerinde artmis tutulum
Dalaktaki fizyolojik artmig tutulum nedeniyle dalak embolilerinde duyarlilik disuk



-
Tc99m HMPAO Isaretli Lokosit Sintigrafisi

Yanhis Negatiflik
Antibiyotik kullanimi duyarhligi azaltabilir ???

Enterokok ve Candidaya bagli IE olgularinda yanhs negatiflik bildirilmis
Kucguk vejetasyonlar

Yanls Pozitiflik

Sekonder iyilesme ile granulasyon gosteren yaralar
Damar yollari

Diyaliz kateterleri

Ponksiyon bolgeleri



Neden FDG PET One Cikiyor?

« 2023 Duke-ISCVID IE Kriterlerine Major kriter olarak eklendi

v Ekokardiyografinin protez materyallerindeki tanisal limitasyonlarini
aslyor

v FDG PET ile tekrar siniflandirildiginda énemli sayida olasi IE olgusu,
kesin taniya donmekte

v' Calisma grubu PET’in pozitif belirleyici degerine odaklanmis

v PET’in tanisal performansi zamanla artis gosterdigi bilinmekte



Circulation: Cardiovascular Imagm

QRIGINAL ARTICLE
Diagnosis of Infective Endocarditis by Subtype

Using "®F-Fluorodeoxyglucose Positron

Emission Tomography/Computed Tomography

A Contemporary Meta-Analysis

- 26 calisma, 1358 hasta

Table 2. Pooled Analyses of 8F-FDG PET/CT for Diagnosis of Infective Endocarditis and Its Subtypes

IE group All IE NVIE PVIE CIEDIE
Number of IE cases/total scanned 509/1358 88/297 333/634 89/208
Number of studies 26 4 15 9
Sensitivity 0.74 (0.70-0.77) 0.31(0.21-0.41) 0.86 (0.81-0.89) 0.72 (0.61-0.81)
Specificity 0.88 (0.86-0.91) 0.98 (0.95-0.99) 0.84 (0.79-0.88) 0.83 (0.75-0.89)
Positive likelihood ratio 4.40 (2.60-7.44) 14.0 (5.56-35.4) 3.23 (1.75-5.95) 5.25 (1.42-19.4)
Negative likelihood ratio 0.36 (0.29-0.46) 0.71 (0.60-0.84) 0.21 (0.14-0.32) 0.36 (0.19-0.69)
Odds ratio 16.9 (10.4-27.5) 23.0 (8.06-65.6) 22.0(10.0-48.2) 18.0 (4.72-68.9)

Circ Cardiovasc Imaging. 2020;13:e010600. DOI: 10.1161/CIRCIMAGING.120.010600




Circulation: Cardiovascular Imadm

ORIGINAL ARTICLE oo

Diagnosis of Infective Endocarditis by Subtype
Using "®F-Fluorodeoxyglucose Positron
Emission Tomography/Computed Tomography
A Contemporary Meta-Analysis

PET'in tanisal performansi zamanla artis gosterdi = B l I I

2014 oncesi 9 calismaya gore, 2015 sonrasi 17 calismada PET'in
duyarlilik ve ozgullugunde artis

Goruntuleme teknolojisindeki gelismeler, degerlendirici tecrubesinde artis



Comment > ClinInfect Dis. 2021 Aug 2;73(3):393-403. doi: 10.1093/cid/ciaa666.

Impact of Systematic Whole-body 18F- 3 tersiyer merkezden, 140 hasta
Fluorodeoxyglucose PET/CT on the Management of 70 PV, 70 NV

Patients Suspected of Infective Endocarditis: The _ _
Prospective Multicenter TEPVENDO Study v’ ESC2015 kriterleri

v" modDuke kriterleri
Xa\{ier [?uval t23 4, Vincent Le Moing 5, Sarah "I'L.Jbiana 1273 Marina‘Espositc.)—Farése 12 6, ‘/ HaSta Yénetiminde deg|§|kl|k
Emila llic-Habensus ' 2, Florence Leclercq 7, Aurélie Bourdon 8, Frangois Goehringer 2,
Christine Selton-Suty '?, Elodie Chevalier ', David Boutoille 2, Nicolas Piriou 2 4,
Thierry Le Tourneau '3, Catherine Chirouze ', Marie-France Seronde ®, Olivier Morel 17, FDG PET ile ve PET olmaksizin 2 uzman
Lionel Piroth 18, Jean-Christophe Eicher 12, Olivier Humbert 29, Matthieu Revest 2! 22, o . .
Elise Thébault 22, Anne Devillers 22, Frangois Delahaye 24, André Boibieux 2°, Bastien Grégoire 26 degerlendlrmeSI

Bruno Hoen @, Cédric Lacuenan 1 2 3 4 6 Bernardlung ' 2 3 4, Frangois Rouzet ' 2 8 4 27,

'

PET ile hem PV hem de NV olan hastalarda tanisal siniflama ve hasta yonetiminde anlamli degisim




Table 2: Diagnostic value of the Duke-Li criteria at inclusion and after **F-FDG-PET/CT according to the final Duke-LI IE classification in the 140 patients

Total Prosthetic valve patients N=70 Native valve patients N=70
Final IE classification (gold standard) Final IE classification (gold standard)
N=140 | Definite Possible | Excluded | Total Definite | Possible | Excluded | Total P
N=47 N=17 N=6 N=70 N=48 N=9 N=13 N=70 value**
Duke-Li classification at inclusion*
Definite 80 (57.1) & 32 (68.1) 2(11.8) 0(0) 34 (48.6) 42 (87.5) Q0 (0) 4(30.8) 46 (65.7)
Possible 56 (20.0)l 15 (31.9) 13(765) | 5(83.3) 33 6(12.5) (100) | 8(61.5) 23 (326) | 0095
Excluded T 4(2.6) (0) 2(11.8) 1(16.7) 3(4.3) 0(0) (0) 1(7.7) 1(1.4)
®F-FDG-PET/CT results
Perivalvular uptake
Abnormal uptake 64 (45.7) | 38(80.4) 7(41.2) 2(33.3) 47 (67.1) 16 (33.3) | 1(11.1) 0(0) 17 (24.3) | <0.001
Non-interpretab]e 5(3.6) 2(4.3) 2(11.8) 0(0) 4(5.1) 1(2.2) 0(0) 0(0) 1(1.4) 0.282
Extracardiac uptake
Peripheral |IE complication § 69 (49.3) | 24(51.1) 7(41.2) 1(16.7) 32 (45.7) 27(56.3) | 3(33.3) 7 (53.9) 37(52.9) | 0.381
Portal of entry
All 33(23.6) | 11(23.4) 4 (23.5) 0(0) 15 (21.4) 14(29.2) | 1(11.1) 3(23.1) 18(25.7) | 0.302
Revealed 12(8.0) | 6(1238) 2(11.8) 0(0) 8(11.4) 3(6.3) 0(0) 1(7.7) 4(5.7) 0.366
Confirmed 21(15.0) | 5(10.6) 2(11.8) 0(0) 7 (10.0) 11(22.9) | 1(11.1) 2 (15.4) 14 (20.0) | 0.154
Modification of Duke-Li criteria ||
Modification of any Duke criterion 43(30.7) | 22 (46.8) 3(17.7) 1(16.7) 26 (37.1) 14(29.2) | 1(11.1) 2 (15.4) 17 (24.3) | 0.142
Modification of a Minor Duke criterion 21(15.0) | 6(27.3) 0(0) 1(100) 7(10.0) 11(22.9) | 1(100) 2(100) 14(20.0) | <0.001
Modification of a Major Duke criterion 23(16.4) | 17(77.3) 3 (100) 0(0) 20 (28.6) 3(6.3) 0(0) 0(0) 3(4.3) <0.001
Modification of Duke-Li classification ||
Any modification 21(15.0) | 13(27.7) 3(17.7) 1(16.7) 17 (24.3) 3(6.3) 0(0) 1(7.7) 4(5.7) 0.003
Modification due to a minor Duke | 6(4.3) 3 (4.6) 0(0) 1(16.7) 4(5.7) 1(2.1) 0(0) 1(100) 2(2.9) 0.544
Modification due to a major Duke | 16(11.4) | 11 (84.6) 3 (100) 0(0) 14 (20.0) 2(4.2) 0(0) 0(0) 2(2.9) 0.228
m-ESC2015 “°F-FDG-PET/CT classification |
Definite 95 (67.9) 1(5.9) 0(0) 46 (65.7) 45 (93.8) (0) 4(30.8) 49 (70.0)
Possible 41(29.3) 16(94.1) | 4 (66.7) 22(31.9) § | 3(63) (100) | 7(53.9) 19(27.1) | 0889
Excluded 4(2.9) 0(0) 2(33.3) 2(2.9) 0(0) 0(0) 2(15.4) 2(2.9)




PET ile hem PV hem de NV olan hastalarda tanisal siniflama ve hasta yonetiminde anlaml degisim

Perivalvuler tutulum PV: %67,2 NV: %24,3
Ekstrakardiyak tutulum: PV: %44,3 NV:%24,3
Sinif degisikligi: PV %24,4 NV: %5,7

Hastalik yonetiminde degisiklik PV%21,4 NV%31,4
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Kapak Cerrahi Sonrasi FDG PET/ Ne zaman?

o o - o Patients 1 2
Normal imaging findings after aortic valve

3 4 5 6 7 8 9
. NG '.' N ‘.o’ ¢ ! :
implantation on 18F-Fluorodeoxyglucose * m‘ﬁ .myaﬁ ! O\&Q_E"
positron emission tomography with computed Group 1 NAC | 8 | i ¥ AN A Y ' P
tomography

10 N 12

oaﬂoooopaft)

9
Q

Aort kapak cerrahisi sonrasi Komplike olmayan hastalar
Grup 1: 5 hf

Group 2
Grup 2: 12 hf
Grup 3: 52 hf
Dusuk/orta duzeyde homojen tutulum Group 3

Wahadat A, et al, J Nucl Cardiol 2021



Enfeksiyon paternini tanimak
onemli

1 ay gibi erken donemde bile
PET katki saglayabilir




Vaka-1 Biyoprotez kapak enfeksiyonu

- 80 y/E

- Bir yil once AVR oykusu mevcut

- Genel durum bozuklugu sikayeti ile acile basvuruyor.
- Yapilan tetkiklerde

HGB:8,0

Ekokardiyografi Aort kapak biyoprotez Gzerinde 23x15 mm boyutlu vejetasyon +

WBC: 9,73 (Notrofil: 8,29) Kan kaltart : Ampsilin duyarli enterococcus faecalis +
PLT: 76. 000

Prokalsitonin:0,22
CRP:129



CT Standard Axial
CT Standard Axial
ANKARA SEHIR HASTANESI

DoB: Feb 22 1941
EX:Apr 30 2021

s/HE 18.8
3.8mm 0.938:13
Tit:0.0

IE ile uyumlu PET bulgulari
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-
Vaka 2 Dogal kapak ent.

45y /E

- Iskemik inme+ ates etyolojisi arastirilan hasta

Hgb:12,0

WBC:12,03 (Neu:8,92)

PLT:380.000

CRP:0,1

Beyin MR: Kuguk bir alan iskemi +

TEE: AMVL karnabahar seklinde 5 mm amorf ¢ikintilar olusturan yuksek olasilik
vejetasyon dusunduren yapi

Kan kx: Streptococus oralis/miralis +
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.
Vaka 3. AVR+Ascendan aort grefti- IE”?

- 73Y/E
- 5 yil once AVR + Assenden aort greft+
- Ates etyolojisi arastiriliyor

- Yapilan tetkiklerde:
HGB:11,8

WBC:9,72 (%80 nétrofil)
PLT:103.000

ESR:28

CRP:294

TEE: Biyolojik AVR cevresi odemli enfeksiyon? F-18 FDG PET/BT
degerlendirilmesi onerilir

Kan kx: Enterococcus faecalis +



Tc99m HMPAO ILS




4. saat goruntuleri
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24. Saat goruntuleri



Vaka-3

Pl =

. 415.6

Im:136 Ex:Feb 0320 1: 415.6 Ex:Feb 03 202 ]
Im:136 13

DFOV37.8cm o

STND DFOV37 8cm [N

-FDG goruntuleri enfektif endokardit olarak degerlendiriliyor.

TxTan 00 2021
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Bl
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33
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Vaka -4

« 63Y/E

« 3 yil once EVAR oykusu olan hasta karin agrisi, ates, halsizlik
sikayetleri ile bagvuruyor

HGB:13,5
WBC:6,35
PLT:258000
CRP:23

Abdomen BT: Abdominal aortada anevrizma ve bu diizeyde mural trombusu bulunan
patent konumda endovaskuler yolla yerlestirilmis stent-greft

Anevrizmada stent-greft komsulugunda hava de@erleri (enfeksiyon, supheli aortoenterik
fistul?). Sol psoasta abse

Greft enfeksiyonu? on tanisi ile F-18 FDG PET/BT goruntuleme



T Standsed Axial

[ Hrd Axiasl PETAG Axkl =T
ANKARA SEHIR HAS TANES) " b ANKARA SEHIR ANRARA SENIR HAS TANES] PETAG 3C

PO 81 5835 1011 e RS - o100 DB 3 23 AMLARA SEHIR VASTANES

oD Ney 01 195
D MIP Mo aut =X 31 2027

11 611.8

STND

‘

R
a3
3 FImmi S Sap EX R
10 38 AL 101238 AM
00 1 4 0. 0D W= Y- Adrm)
= YET AT Al ) .
ANKARA SEHIR HASTANES]T ANKARA SEH AMRATRA =

DOB: May 01 1958 ) 1 &
Ex:Aug 31 20211 631.3 XA 3 D LG Y ]

-~
|

3.9 _

v DI, . \ »;O
ot 0. 70s/HE 18 8n / 3 >
3.8mm 0.038:¥3.3sp 3.3mm/3.3ep AD:1TD AN ‘m ]
il 0 - TF0, 00 WL el R nn
10 12:38 Al
23329 0 00 ST 1 g/mt
ST Standard Axaal _ PET A andard Axal PET AT Axw
ANKARA SEHIR HASTANE ' ANRARA SEMTR PAS TAMES) A3MT3. 33D
DoB: May 01 19 oo 97 1057 '
Ex:Aug 31 20 | 686 LR 1: B98.B LR

T0:12:33 AM
=0.00 NE19.00g/ml ¥=1.71

, -Abdominal aorta greft
cevresi patolojik FDG tutulumu
-Sol psoas absesi periferal FDG
tutulumu

BB D Bap

ADIR: BB AN
D00 MY Haim) W 08

i o
0:11.20 AM 10°-12:38 AM
4001 =40 n=0 00 M=7.1



CT Standard Axial

PET AC<-x(

ARA SEHIR HASTANES| ANKARA SEHIR HASTANES| AN IASTANMES] ANKARA SEHIR MASTANES
ANAAN A |2
DoB: May 01 1958 DoB: May 01 1955 . e 01 13959
Ex:Aug 312021 |1: 712.8 Ex:Aug 31 2021 sgpE] .\\7.] 31 2021 WoD: Wy )«] 1957
HDMIP Mo et Exaiug 31202
s
g
!
o ‘
e -
\ V ‘ ‘
4
4
»
-
\ -
50 % PET
3.3 33 ’ 3
kY 120 :
mA266 »
Rol 0.70: /
3.8mm 0.938:¥3.3s 3.3mm/3 3sp 33 7
Tilt:0.0 )
11:20 AM M N 101 s
00L =40 ) a’ V= .00 1 V=1.54 .
P - = ’ Y AT
T:8tandard Coronal ANKARA SEHIR HASTANESI ANKARA SEHIR HAS TANESI AMRARA SEHIR BAS TANES]
o | DoB: May 01 1958 DOE: ¥y 01 1953
Du%x ':{I’Iz]”i!‘ 17‘11)3( A 346 U(—x /\l‘lg 31 2021 RESAR] c : =xaA 31 2021 .
. »
Mo YOl
2.3mmi3.3p
TRA233 AN
.00 ¥E19.0%gml Y=1.71
.~
v
F S

-Greft enfeksiyonu

- Psoas Absesi

v -L5 S1 vertebralarda
osteomyelit

Rot 0.70s/F
3.8mm 0.93
Tilt:0.0

3.3mm/i3 3sp
10:11 70AM 10:12:38 AM

192025
TEQ.00 M7,

=027



Standard Sagittal
ANKARA SEHIR HASTANESI

; DoB: May 01 1958
R: 15.6 { Ex:Aug 312021 R: 16.4

STND

50 % PET

1.15 3.6
kv 120

mAMod

Rot 0.70s/HE 18.8mm/rot o o
3.8mm 0.938:¢3 3sp 3.3mm/3.3sp
Tilt:0.0 o
10:11:20 AM 10:12:38 AM

W =2000L =350 m=_ M=7_14g/ml

CT Standard Axial PET
ANKARA SEHIR HASTANESI

DoB: May 01 1958
Ex:Aug 31 2021 |: 712.8

50 % PET
3.3 3.3
K 120
mAZ266
Rol 0

U.70s/HE 18.8mm/rot
3. 8mm 0938 13 3sp 3 3mm/3 3sp
ilt-0

ET AC<->CT Standard Sagittal

AMZARA SEHIR MASTANESI

DoB: ¥y 91 1953
SriAg 31 2021

ANKARA SEHIR HASTANESI|
DoB: May 01 1958

>
Ex Aug 31 202 1|RSESE
8 by HO NP Mo et

9.3 S

-
3.3mmI3 3w
P 10:12:98 AW
46 PV S B | V=B.AB .
P 0
ANKARA SEHIR HASTANESI E
DoB May 01 1958 .

Ex:Aug 31 2021 RwgReis]

Mo YOI

3.3mmi3. 38D

TN233 AN
.00 NE10.00g/ml

ANKARA SEHIR MASTANES

woB: Ny 01 195
‘En:i@] NN

¥=1.71

- -Greft enfeksiyonu +
-L5 S1 vertebralarda
osteomyelit+

., 3
0. 0D M o =1.5¢



Kardiyak Cihaz Enfeksiyonu

CT scan FDG-PET scan PET-CT scan




-
LVAD Enfeksiyonu

Figure 3. Exemplary case of a 48-year-old male patient with a suprafascial driveline infection.
Note: positioning of only three volumes of interest due to implementation of a HeartMate 11 device.
(A) Driveline exit site. (B) Suprafascial driveline. (C) subfascial driveline.



76y, K

Opere bentalli hasta, lead enfeksiyonu nedeni ile girisim planlaniyor

2007 de aort diseksiyon oykusu

2008 de avr

Pace maker +

2008 de aort disesksiyon operasyondan 1 ay ve 3 yil sonra intrakranial kanama oykusu
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Clinical Infectious Diseases

The Role of '*F-Fluorodeoxyglucose Positron Emission
Tomography/Computed Tomography in the Diagnosis
of Left-sided Endocarditis: Native vs Prosthetic Valves

Endocarditis

Raphael Abeg3o de Camargo.’ Marcio Sommer Bitencourt,”” José Claudio Meneghetti.* Jose Soares Jr.* Luis Fernando Tonello Gongalves,*
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Lucas Zoboli Pocebon.® Ron Blankstein.”™ Abass Alavi,'? John Edmund Moore,' Beverley Cherie Millar.” and Rinaldo Focaccia Siciliano®

ummnn

303 hasta.
188 prostetik aort kapagi ve aortik tup
115 native kapak

Fokal tutulumlar (+)
Difflz tutulum veya tutulum olmamasi (-)

69 hasta histopatolojik inceleme

CID 2020:70 (15 February) « de Camargo et al
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PROTEZ K.

e 151 60 95 91 75 795
i3 51 91 945 92 93 927
mDK 151 42 88 74 65 67.5
mDK+PET 151 91 88 86 93 89.4
PROTEZ K. ve

Aortik tup

EKO 188 59 96 93 73 78.7
el B8 93 90 8 94 95
mDK 188 41 90 78 63 67

mDK+PET 188 93 90 89 04 1.5




Dogal Kapak ?
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D 2020:70 (15 February) « de Camargp etal



N
Prostetik ve Native Kapak |E

68y, E
/ Ascendan aort ve aort kapak protez cerrahisi

o/ Histopatolojik olarak konfirme edilmis bivalvular |E
/ (Strep. Viridans)

Ascendan aort ve aort kapagi FDG +
Native mitral kapak FDG (-)

QD 2020:70 (15 February) « de Camargo etal
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FDG-PETI/CT for suspected infective endocarditis.
l Cardiac device related endocarditis
Native _
Current Cardiology Reports (2021) 23: 130
httpsy//doi.org/10.1007/511886-021-01542y
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- Radyonuklid goruntuleme protez kapak ve kardiyak cihaz iligkili endokarditte
yuksek duyarliliga ve ozgulluge sahiptir.

- Native kapak endokarditinde duyarlilik dugtuk olmakla birlikte ozgulluk
yuksektir. Ayrica ekstrakardiyak odaklar yuksek duyarlilikla saptanir.

- FDG PET yuksek duyarlihgi ile ilk tercih edilecek yontem olmalidir.

- Cerrahi sonrasi erken donemde FDG PET bulgulari yaniltici olabilir,
inflamatuar patern ve patolojik patern ayriminda degerlendirici tecrubesi
onemlidir

- Ekokardiyografi ve radyolojik goruntuleme bulgulari ile korelasyon ve
multidisipliner degerlendirme tanisal dogrulugu arttiracaktir.



