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86-roaAVLWLIEH NALWMEHT C TAHTPEHA B OYAKBAHE HA TAVI — KAMVHUYEH CAYYAN
A. HegankoBa, K. leopzueBa, B. KpbcmeB

CneuuanusupaHa 6oaHuua 3a akmuBHo AnedeHue no kapguonozus — Beauko TepHoBo
Bbovacapcku kapguonosuyeH uHcmumym

Peslome. MpegcmaBame kAuHUYEH cAyual Ha Bb3pacmeH nauueHm ¢ nepudepHa apmepuasHa borecm
Ha goAHume kpauHuuu, koumo e guagHocmuuupaH ¢ BucokocmeneHHa aopmHa kaanHa cmeHo3a u e B8
ouakBaHe Ha mpaHckamemubpHa aopmHa kaanHa umnaaimauus (TAVI). MauueHmbm nocmovnBa 8 KauHu-
kama nopagu xpoHuuHa 3acmpawaBawa goAHuUs geceH kpauHuk ucxemus U HaAuvue Ha 2aHz2peHa cAeg
ckopoweH HeycheweH onum 3a eHgoBackyaapHo AeveHue. M3BbpuweHa be nepudepHa aHzuozpadus u
uHmepBeHuuoHanHa peBackynapusauus Ha kpaka. NogzomoBkama Ha nauueHm ¢ kpumuuHa ucxemus
3a TAVI mps6Ba ga BkalouBa nogxogawo AeveHue Ha masu mexkka ¢opma Ha nepudepHo cbgoBama
boaecm.

KalouoBu gymu: aopmHa cmeHo3a, nepudepHa apmepuasHa boaecm, mpaHckamembpHa aopmHa UMm-
nNAaHmauusi, 2aHzpeHa, kpumuyHa ucxemus, nepudepHa aHzuozpadus Ha goAHU kpalHuuu, nepkymaHHa
aHzuonnacmuka, peBackyaapusauus

86-YEAR-OLD PATIENT WITH GANGRENE AWAITING TAVI — CLINICAL CASE
D. Nedyalkova, K. Georgieva, V. Krystev
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Cardiology Hospital — Veliko Tarnovo
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Abstract. We present a clinical case of an elderly patient with peripheral arterial disease of the lower
extremities who was diagnosed with high-grade aortic valve stenosis and was awaiting transcatheter aortic
valve implantation (TAVI). The patient was admitted to the clinic because of chronic limb-threatening
ischemia of the right leg and the presence of gangrene, after a recent failed attempt at endovascular
treatment. Peripheral angiography and interventional revascularization of the limb were performed. When a
patient is suffering from critical ischemia and is undergoing preparation for TAVI appropriate management
of this severe form of peripheral vascular disease must be performed.

Key words: aortic stenosis, peripheral arterial disease, transcatheter aortic implantation, gangrene, critical
ischemia, peripheral angiography of the lower extremities, percutaneous angioplasty, revascularization

BbBEOEHUE

XpoHuuHama 3acmpawaBawa kpauHuka ucxe-
mMus (chronic limb threatening ischemia — CLTI, uau
critical limb ischemia — CLI) npegcmaBasBa ocobeHo
mexka dopma Ha nepudepHocovgoBa bonecm (MCH),
npomuvyawa c 6oaka B nokou, He 3apacmBawu
paHu, gepekmu u 2aHgpeHa. B kaacudukauusma Ha
Fontain moBa e lll-IV cmaguu, a 8 masu Ha Rutherford
4-6 cmeneH [1]. Yecmomama Ha nbpBuyHama amny-
mauus gocmuza 40%. B cpaBHeHue ¢ 6oAHUME C UH-
mepmumeHmHo kaaygukauuo, me3u ¢ CLTI umam 3

INTRODUCTION

Chronic limb threatening ischemia (CLTI) or
critical limb ischemia (CLI)) is an especially se-
vere form of peripheral vascular disease (PSD),
presenting with pain at rest, non-healing wounds,
defects and gangrene. CLTI is stage IllI-IV accord-
ing to Fontain’s classification, and stage 4-6 ac-
cording to Rutherford’s [1]. The frequency of pri-
mary amputation in these cases reaches up to
40%. Compared to patients with intermittent clau-
dication, patients with CLTI have a 3-fold higher
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nomu no-Bucoka uecmoma Ha muokapgeH uHpapkm,
MO3bUeH UHCYAmM U cbgoBa cmovpm [1, 2]. Yecmoma-
ma Ha nepudepHocbgoBama 6oaecm npu nauueHmu,
nognaoXkeHu Ha TAVI, gocmuga 43% [3]. NauueHmume
¢ kpumuuHa ucxemus, noganokeHu Ha TAVI, Bapupam
om 2% [4] go 22.5% [5]. N gokamo HaAuyuemo Ha
nepudepHa cbgoBa 6orecm 6e3 kpumuuHa ucxemus
noBuwaBa u uecmomama Ha cbgoBume ycAoXKHeHus,
20AeMUme Xemopazuu, ocmpa bvbbpeuHa Hegocma-
MbUHOCM, CbpgeUHU YCAOKHEHUS, MO3bUHU UHCYAMU
u npogbArkumeAHoCmMma Ha Npecmos, Mo Npu mesu
¢ kpumuuHa ucxemus uma noBuweH puck om 6OA-
Hu4YHa cMbpm odds ratio (OR) — 1.4, (95% confidence
interval [Cl] 1.13 to 1.74, p = 0.002) [4]. ToBa nocma-
Bs Bonpoca 3a AeveHuemo Ha kpumuuHama ucxemus
npu nauueHmu, naaHyBaHu 3a TAVI.

OnNNCAHUE HA KAVUHWYEH CAYYAN

Kacae ce 3a 86-2oguweH MuvXk, npoBexkgauw, Ae-
UeHue 3a apmepuaAnHa XunepmoHusi om Hag mpuge-
cem 20guHU ¢ gobbp KOHMPOA HA cmMoUHocMuUMe Ha
apmepuaAHomo Haas2gaHe. Om eguHagecem 20guHU
€ C nepmMaHeHMHO npegcbpgHo MwkgeHe. AekyBaH e
CbW,o 3a gucAunugemus. Hama gpyau npugpy>kaBauwiu
3abonsBaHus. BuBw nywau e u e damuaHO Heobpe-
MEHEH 3a CbpgeuHo-cbgoBu 3abonaBaHus. bes Hag-
HopMeHO meano — TM 24.

Mauuermobm e ¢ usBecmHa kopoHapHa apmepuan-
Ha 6onecm. Mpe3 2012 2. uma npoBegeHa kopoHapHa
aHeuonaacmuka ¢ umnaaHmauus Ha megukameHm-us-
AouBaw, cmeHm B LM kom LCx u BMS BbB OM2. Caeg
moBa He e BuA xochumaAusupaH 3a CbpgeuHo-CcbgoBu
3abonaBaHus. CvoobwiaBa, ue om 20guHU 3Hae 3a ,HA-
kakbB npobaem ¢ aopmHama kaana“, kamo om Hakoako
Meceua 3anoyHaA ga ycewa no-AecHa ymopa npu no-
Aeku om obuvatHume ¢usuuecku ycuaus, npugpykeHa
om 3agyx u pempocmepHanHa mexecm. lNpegu okono
mpu Meceua 3anoyHaA ga vyBcmBa 6oaka u usmpon-
BaHe Ha gonHus geceH kpauHuk, koumo nbpBoHayaAHO
BuAu no-crabu u npoBokupaHu om ¢usuyecko ycuaue.
MNMocmeneHHo Bonkama B kpaka ce 3acuAuaa, 3anou-
Hana ga ce nposBaBa u B nokou ¢ nosBa Ha paHa Ha |
npbvcm, nopagu koemo okono eguH Meceu, caeg Hava-
AOMO Ha onAaakBaHusima nauueHmMbm BUA Xocnumanu-
3upaH B omgeneHue no cbgoBa xupypausi.
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incidence of myocardial infarction, stroke, and
vascular death [1, 2]. The incidence of periph-
eral vascular disease in patients undergoing TAVI
is as high as 43% [3]. Patients with critical isch-
emia undergoing TAVI range from 2% [4] to 22.5%
[5] and while the presence of peripheral vascular
disease without critical ischemia also increases
the incidence of vascular complications, major
hemorrhage, acute renal failure, cardiac compli-
cations, strokes, and length of hospital stay, those
with critical ischemia have an increased risk of
in-hospital death odds ratio (OR) 1.4, (95% confi-
dence interval [CI] 1.13 to 1.74, p = 0.002) [4]. This
raises the question of the importance of the man-
agement of critical ischemia in patients scheduled
for TAVI.

CLINICAL CASE

The subject of our clinical case is an 86-year-
old man undergoing treatment for arterial hyperten-
sion for more than thirty years with good control. The
patient has had permanent atrial fibrillation for elev-
en years and is also being treated for dyslipidemia.
There are no other accompanying diseases. He is a
former smoker and has no family history of cardio-
vascular disease. Not overweight — BMI 24.

The patient was diagnosed with coronary ar-
tery disease in 2012, when he underwent coronary
angioplasty and the implantation of a drug-eluting
stent in LM to LCx and BMS in OM2. After that,
he was not hospitalized for cardiovascular causes.
He reports that he has known for years that there
is “some kind of problem with his aortic valve”. In
the past several months he has been feeling pro-
gressive fatigue during less than his usual physical
activities, accompanied by shortness of breath and
retrosternal chest pressure. About three months
ago, he started to feel pain and numbness in the
lower right limb, which was initially provoked by
physical effort. Gradually, the pain in the leg in-
creased, it began to manifest itself even at rest with
the appearance of a wound on the first finger. Due
to the pain in the leg, the patient was hospitalized
in a vascular surgery department about a month
after the onset of the complaints.



Mpu xochumaausauusma e oueHeH ¢ kpumuuHa
ucxeMus Ha goAHUsA geceH kpaUHuk u HacoueH 3a
npoBexkgaHe Ha nepudepHa aHzuozpadus. Peayama-
mbm om Hesi noka3an Haauuue Ha aHeBpu3ma Ha a.
femoralis communis (AFC) dextra, okay3uu Ha AFC
dex. u a.femoralis superficialis (AFS) dextra, ¢pemo-
po-nonaumeanHa aHeBpusma. MNpoBegeH e onum 3a
pekaHaAusauus Ha goAHus geceH kpauHuk, 6e3 yc-
nex. Caeg moBa nauueHmovm e npeBegeH B kAuHu-
ka no kapguonozaus B8 gpyz2a 6oAHuua 3a oueHka Ha
aopmHama kaana. YcmaHoBeHa e BucokocmeneHHa
aopmHa cmeHo3a u hauueHmbm e onpegeaeH kamo
nokasaH 3a TAVI. Mo omHoweHue Ha kpaka e B3emo
peweHue ga ce npucmbnu kbM amnymauus cAeg UM-
naaHmauusama Ha TAVI. N3nucaH e Ha megukameH-
mo3Ha mepanus B ouakBaHe Ha nanaHOBa uHmepBeH-
uus Ha aopmHama kaana: Hapmugpodypua 100 mg
— 3 no 1 mabA.; neHmokcuduauH 600 mg — 2 no 1
mabA.; anukcabaH 5 mg — 2 no 1 mabA.; pamunpua
5 M2 — 1 maba. gHeBHo; amopBacmamuH 10 mg — 1
mabA. gHeBHO; buszonporoA 5 mg — 2 no 1 maba.;
naHmonpa3on 20 mg — 2 no 1 maba.

MauueHmvbm nocmvnBa B 6oAHuuama Meceua
no-kbCHO nopagu HembpnuMama, nocmosiHHa 6oaka
B gonHus geceH kpalHuk. Boakama He my no3BonsBa
HukakBa ¢usuuvecka akmuBHocm u HOpManeH CbH.
Mpu nocmvnBaHemo, hauueHmbvm e 6e3 cmeHokapg-
Ha cumnmomamuka u nposBu Ha cbpgeyHa Hegoc-
mambyHocm B nokou. YcmaHoBeHa e apummuuHa
cbpgeyHa geuHocm ¢ yecmoma 90 yg./min, apme-
puanHomo HaasiezaHe 140/80 mmHg. Om ¢usukanHus
cmamyc Uma HaAudue Ha 2pyb, cucmoaeH ¢ nyHkmym
makcumym, Bmopo meXkgypebpue napacmepHaAHO C
kbceH makcumym u omcaabeH A2. KpauHuuume my
ca ¢ omcAaabeHu nyacauuu Ha gBeme AFC, auncBa-
wu gucmanHo BgacHo, cyxa BvpxoBa 2aHzpeHa Ha |
NpbCcmM Ha gICHO XOGUAO.

Om EKI' e ¢ gaHHU 3a npegCbpgHO MbXKgeHe,
uHgudepeHmHa enekmpuuecka nosuuus u kamepHa
yecmoma 91 yg./min (dua. 1).

AabopamopHu u3cAegBaHus npu xocnumaausa-
uusma nokasBam: xeMo2A06uH — 119 g/l, aaloko3sa 6.6
mmol/l, kpeamuHuH — 88 mcmol/l, kpeamuHuHOB kau-
pbHC — 56 ml/min/1.73 m?, obw, xonecmepoA — 4.19
mmol/l, mpuaauuepugu — 4.19 mmol/l, HDL — 1.16
mmol/l, LDL — 2.73 mmol/I.
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At the time of the hospital admission, he was
assessed with critical ischemia of the lower right
extremity and referred for peripheral angiography,
which showed the presence of an aneurysm of a.
femoralis communis (AFC) dextra, occlusions of
AFC dex. and a. femoralis superficialis (AFS) dex-
tra, femoro-popliteal aneurysm. Recanalization of
the right lower extremity was attempted but it was
unsuccessful. The patient was then transferred to a
cardiology unit in another hospital for further eval-
uation of the aortic valve. He was diagnosed with
severe aortic stenosis and referred for TAVI. Re-
garding the leg, the decision was made to proceed
with amputation after TAVI. The patient was dis-
charged on the following medication, awaiting the
planned aortic valve intervention: Naftidrofuryl 100
mg — t.i.d; Pentoxifylline 400 mg — b.i.d; Apixaban
5 mg - b.i.d; Ramipril 5 mg - g.d; Atorvastatin 10
mg — g.d; Bisoprolol 5 mg — b.i.d; Pantoprazole 20
mg — b.i.d.

The patient was admitted to our hospital a
month later because of excruciating, persistent
pain in the right lower extremity. The pain prevent-
ed him from sleeping or doing any physical activ-
ity. At the time of hospitalization, the patient was
free of symptoms of ischemic coronary disease
and showed no signs of heart failure at rest. There
was arrhythmic heart activity with ventricular rate
of 90/min, the arterial pressure was 140/80 mmHg.
The physical examination showed the presence
of a rough, systolic murmur with punctum max-
imum in the second intercostal space, near the
upper sternal border, with a late peak and a di-
minished A2. There were weakened pulsations of
both AFCs, which were absent distally on the right,
as well as dry gangrene on the tip of the first toe
of the right foot.

From the performed electrocardiography we found
atrial fibrillation, normal electrical axis, ventricular rate
of 90/min (Fig. 1).

Blood test at hospitalization: Hemoglobin (Hb) —
113 g/l, serum glucose — 6.6 mmol/l, serum creatinine
— 88 mcrmol/l, Creatinine clearence — 56 ml/min/1.73 m?,
total cholesterol — 4.19 mmol/l, Triglycerides — 4.19
mmol/l, HDL - 1.16 mmol/l, LDL — 2.73 mmol/I.
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Om npoBegeHama exokapguoepadus ce ycmaHoBu
AqBa kamepa ¢ xunepmpodus, 3ana3eHu pasMepu U obe-
Mu, 3anaseHa ¢pakuus Ha usmaackBaHe u ceaveHmHa
kunemuka, gunamupaHu Bb3xogswa aopma u gsicHa ka-
Mepa, AekocmeneHHa MumpanHa pegypaumauus u yme-
peHa nyAMOHaAHa xunepmoHus, BucokocmeneHHa geze-
HepamuBHa aopmHa cmeHo3sa (duz. 2, pue. 3).

* AK TOP/TCP — 48 mm/ 32 mm;

AK TCO/TOO - 97 ml/41 ml;

* MKI - 13 mm; 3CAK — 14 mm;

e ON - 57% ; PC — 32%:;

* be3 ceameHmHu HapyweHus 8 kuHemukama.

e A =53 mm; LAVI — 49 ml/m?

* Bou3xogswa aopma — 39 mm

e [1K 6asaneH pasmep — 38 mm

e N -32 cm?

* MumpanaHa peeypaumauust — | cmeneH

* TpukycnugaaHa pezypaumauus — Il cmeneH

* NCHBA — 45 mmHg

* AopmHa kaana: nukoB/cpegeH epagueHm 71/42
mmHg, Vmax — 4 m/s, AVA 1.01 cm?, AVA index — 0.52
cm?/m?2,

CvanacHo nocaegHume npenopbku Ha EBponeu-
ckomo gpykecmBo no Kapguoaozusi nauueHmom e
nokasaH 3a aopmHo knanHo npomesupaHe. MNpegBug
Bvbapacmma u komopbugumem, uHmepBeHuus Ha us-
6op e TAVI, 3a koemo u nauueHmovm Beuve bewe oue-
HeH [3, 7] (dua. 4 u dua. 5).

>> 6

@ua. 1. EKI npu xocnumaausauusma

Fig. 1. ECG at hospital admission

The performed echocardiography revealed a left
ventricle hypertrophy with preserved dimensions and
volumes, preserved ejection fraction and segmental
kinetics, dilated ascending aorta and right ventricle,
mild mitral regurgitation and moderate pulmonary hy-
pertension, high-grade degenerative aortic stenosis.
(Fig. 2, Fig. 3).

* LV EDD/LV ESD - 48 mm/ 32 mm;

e LV EDV/LV ESV - 97 ml/41 ml;

* Septal thickness — 13 mm; Posterior wall
thickness — 14 mm;

* LV EF - 57%; FC — 32%);

* No regional motion abnormalities.

e LA — 53 mm; LAVI — 49 ml/m?

* Ascending aorta — 39 mm

* RV basal linear dimension — 38 mm

* RA-32cm?

* Mitral regurgitation — 1 degree

* Tricuspid regurgitation — 2 degree

* ePASP - 45 mmHg

* Aortic valve: peak/mean gradient 71/42
mmHg, Vmax — 4 m/s, AVA 1.01 cm?, AVA index —
0.52 cm?/m?,

According to the latest recommendations of the
European Society of Cardiology, the patient is indi-
cated for aortic valve replacement. Given his age and
comorbidity, the intervention of choice was TAVI, for
which the patient had already been evaluated [3, 7]
(Fig. 4 and Fig. 5).
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Atrial Length 8.02 cm
Atrial Area  30.2 cm®
Atrial Volume 91.8 ml

®uz. 2. Exokapguozpacdus npu xocnumaausauusma // Fig. 2. Echocardiography at hospital admission

Adult Echo TIS0.5 MI 0.1
X5-1 AT :
22Hz \ ST . M3 M4
20cm 1 £ : " +61.6)
’ ; , +AV VT
Vmax 397 cm/s
Vmean 301 cm/s
Max PG 71 mmHg
Mean PG 42 mmHg
VAL 80.0 cm
AV VR 0.22
AVA (VTI) 1.01 cm?
AVA (Vmax) 0.99 cm?
AVA(VTI)BSA 0.52

-200

. | . 1 FR—
100mm/s “*bpm
10.4.2023 1. 11:49

@Qua. 3. Exokapguozpadus npu xocnumaausauusma [/ Fig. 3. Echocardiography at hospital admission
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A. HegankoBa u gp.
KAPAIOAOT 1/151& 86-20gUWeH NayueHm ...
KAPAMOXMPYPT A Tom 7, Bpo 3 - 2024

MpenopbyBa ce MHTEPBEHLMA NPY CUMNTOMHM NaLK-
©HTK C TeXKKa a0PTHA CTEHO3a C BUCOK rpagveHT [cpe-
[ieH rpaaveHT =40 mmHg, nuKkoBa ckopocT 24,0 m/su
nnoty Ha knanara <1,0 cm? (unm 0,6 cm?/m?)). 235236

SAVR ce npenopbyBa Npv no-mnaguM nauyveHTw,
KOMTO Ca C HUCHK XMPYpPriyeH puck (<75 roguHn®
1 STS PROM/EuroSCORE Il <4%),%f unu npu naum-
€HTU, KOUTO Ca onepabunHu U HENoAXOAALM 3a
TpaHchemopanHa TAVI 244

TAVI ce npenopbysa Npu No-Bb3pacTHX NAUNEHTH
=75 roguHK UNW NPW TE3M, KOWTO Ca C BUCOK PUCK
(STSPROM/EuroSCORE i >8%) unv HenogxogAwmn
3a onepauus.197-206.245

SAVR unun TAVI ce npenopbYBart 3a ocTaHanute
nayuMeHTH, cnopea WHAMBULAYANHUTE KNWHWY-

HU, aHaTOMUYHW U NPOLEAYPHW XapaKTepnc-
TMKM.2°2-2°5'207'2°9'21 ,212f,g

HetpaHcdemopanHa TAVI Mmoxe aa ce Bleme npeg-
BU[, NPUW NaLWEHTN, KOUTO Ca HeonepabunHm u He-
nogxofAuwm 3a TpaHcdemopaneHa TAVI.

Intervention is recommended in symptomatic
patients with severe, high-gradient aortic steno-
sis [mean gradient >40 mmHg, peak velocity

>4.0 m/s, and valve area <1.0 cm® (or <0.6 em?
m?)] 223

SAVR is recommended in younger patients who
are low risk for surgery (<75 years® and STS-
PROM/EuraSCORE Il <4%)°, or in patlents
who are operable and unsuitable for transfe-
moral TAVI>*

TAY! is recommended in older patients (>75
years), or in those whao are high risk (STS-
PROM/EuroSCORE II' =B%) or unsuitable for
surgery. 7206245

SAVR or TAVI are recommended for remaining
patients according to individual clinical,
anatomical, and procedural character-

istics 202~ 205.207.209.210212 g
MNon-transfemoral TAVI may be considered in
patients who are inoperable and unsuitable for
transfemoral TAVI.

®Duz. 4. Mpenopbka Ha ESC 3a AeveHue Ha mexkka aopmHa cmeHo3a

Fig. 4. Recommendation of ESC for the management of severe aortic stenosis

®Dua. 5. ArzopumbM Ha noBegeHue cnopeg ESC npu medkka aopmHa cmeHo3a

Fig. 5. ESC Algorithm for the management of severe aortic stenosis
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Mpu nauueHma bewe uamepeH UHgekc aneseH/
pvka om 0.4 BgsacHo u 0.9 BasBo. MpegBug Haauvuemo
Ha 2aH2peHa Ha npbCmume Ha goAHus geceH kpau-
Huk ¢ Manka mbkaHHa 3az2yba nauueHmbvm b6e oueHeH
kamo nepudepHa apmepuanHa 6oarecm (MAB) 5 ka-
mezopus no Pogbpdopg, B coomBemecmBue ¢ npeno-
pvkume Ha ESC 3a cmagupaHe Ha NAB Ha goAnHume
kpalHuuu, koemo Harazawe onum 3a peBackyaapusa-
uua Ha goaHus kpalHuk [8] (¢ue. 6).

CovenacHo npenopvkume Ha ESC B cayuaume Ha
CLTI u BvamokHa peBackyaapusauus, npu HaAuvue Ha
gonau okaysuu (> 25 cm) BbB demopo-nonaumeanHus
ceameHm, Hucvk puck om omkpuma xupypaus U HaAudue
Ha aBmonokHa BeHa, AeueHue Ha nNbpBu us3bop caegBa
ga bvge balnac-xupypausma (HUBo Ha npenoptka IB). B
CAyvaume Ha gbAzu Ae3uu npu Bucok onepamuBeH puck
UAU HE20gHOCM 3a onepauust Moke ga ce 06CMUCAU EH-
goBackynapHo AeueHue (HUBo Ha npenopbka lIb C) [8,
9] (due. 7). Mpu Hawus nauueHm Bewe uszBecmHa om
npegxogHo npoBegeHama aHzuozpadus Ha goAHUS ge-
ceH kpauHuk 2onsamama gbakuHa Ha apmepuaAHume
okayzuume, aHzakupawu usanama AFC u AFS BgscHo.
MNMpegBug Bb3pacmma Ha nauueHmMa u HaAuvuemo Ha
Bucok onepamuBeH puck nopagu BucokocmeneHHama
aopmHa kaanHa cmeHo3sa, kakmo u ugpuuHus omkas Ha
nauueHma 3a onepamuBHo AeveHue, eguHcmBeHama
BbamokHa onuus 3a peBackyrapusauus bewe eHgoBa-
ckynapHomo AeueHue [10] (due. 8 u duz. 9). Bonpeku
ouakBaHama 2oAsmMa mexHuuecka crokHOCmM Ha hpoue-
gypama u npegxogHus HeycneweH onum 3a peBackyna-
pu3auus ce B83e peweHue ga ce HanpaBu omHoBo nepu-
depHa aHeuozpadus Ha goAHume kpadHuuu u onum 3a
nepkymaHHa mpaHcAymMmuHaAHa aHauonaacmuka (MTA)
c o2Aeg obaekuaBaHe Ha cuMnmomume, u3bseBaHe Ha
amnymauus u cnacsiBaHe Ha kpauHuka npu Bv3mokHO
Hau-manbk puck 3a nauueHma [11] (due. 8).

D. Nedyalkova et al.
86-year-old patient with... CARDIOLOGY&
Volume 7, Number 3 + 2024 CARDIAC SURGERY

The patient had an ankle/brachial index of 0.4 on
the right and 0.9 on the left. Given the presence of
gangrene of the toe of the right lower extremity with
non-major tissue loss, the patient was diagnosed with
peripheral artery disease (PAD) Rutherford category
5, in accordance with the ESC recommendations for
the staging of PAD of the lower extremities, which re-
quired an attempt at revascularization of the lower
limb [8] (Fig. 6).

According to the ESC recommendations, in
cases of CLTI and possible revascularization, in
the presence of long occlusions (> 25 cm) in the
femoro-popliteal segment, low risk of open surgery
and presence of an autologous vein, the treatment
of first choice should be bypass — surgery (recom-
mendation level IB). In cases of long lesions with
high operative risk or inoperability, endovascular
treatment can be considered (recommendation lev-
el llb C) [8, 9] (Fig. 7). In our patient, it was known
from the previously performed angiography of the
lower right limb that the length of the arterial oc-
clusions was significant, involving the entire AFC
and AFS. Given the patient’s age and the presence
of a high operative risk due to the high-grade aor-
tic valve stenosis, as well as the patient’s concrete
refusal for surgical treatment, the only possible op-
tion for revascularization was endovascular treat-
ment [10] (Fig. 8 and Fig. 9). Despite the expected
high technical complexity of the procedure and the
previous unsuccessful attempt at revascularization,
we decided to do a new peripheral angiography of
the lower extremities and attempt percutaneous
transluminal angioplasty (PTA), aiming to alleviate
the patient’s symptoms, avoid amputation and save
the limb, all while keeping the risk for the patient as
minimal as possible [11] (Fig. 8).

Knacudmnkayma na Fontaine Knacndmkauua Ha Rutherford

Fontaine classification Rutherford classification

Crapwit CumaTomarixa Crenen Kareropun CrmnTomarika

Stage Symptorns Grade Category | Symptorms

Bescumnona

| Asymptomatc @ 0 0| Asympromasc

Nexa knayaukauus

a

n <= Ymepeta knayanKaums

Mild claudication

I Non-disabling intermittent claudication
Moderate claudication

1 BescumnTomsa <= 0
[
I
[

()

Terwa KnayaHKaHA

Iib Disabling intermittent claudication Severe claudication

1] Mcxemuumm 601k & NOKO#A <> ] Mcxemnmi Gonku B nokos

u Manka ThKania sary6a

alu|la|w|n]=]|e

% YNUepauma Wik FaHrpena o>

[ fonama TokaHa 3ary6a

|
2
3

i Ischaemic rest pain @ I 4| Ischaemic rest pain
5 [Minor tssueloss
[}

[ Ulceration or gangrene &
Major tissue loss

Qua. 6. KAuHUYHU cmaguu Ha apmepuaAHama boaecm Ha kpalHuuume

Fig. 6. Clinical stages of lower extremity artery disease
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A. HegankoBa u gp.
KAPAMOAOT UA & 86-20gUWeH NayueHm ...

KAPAMOXUPYPT A Tom 7, Bpod 3 - 2024

Npenopbkn Knac® | Huso® Recommendations

5 cm) crparerna, 302303 An endovascular-first strategy is recommended in short (Le. <25cm) lesions. %
Mpu Kbou (T.e. <25 em) ne3um TPABEA 42 €e MM NDEABI MBPBIIHA MMNNAHTALMA Ha CTenT. 04305 ila A Primary stent implantation should be considered in short (Le. <25 em) lesions, '™

5 cm) A3 C& WMaT NPeasng Ganown, 7 306-310 b Drugeeluting balloons may be considered in short (ie. 25 cm) lesions. % *'¢
n e AA ce wmaT npeasnA crentope, 02303311 8 Drug-eluting stents may be considered for short (ie. <25 cm) lesions 21"
3a w wmar npegsn n2nz b 8 Drug-eluting balloons may be considered for the treatment of in-stent restenosis !

< PHCS, NPM I (1. 225 CIn) N3 Ha NOBBRHOCTHATa BEHORANHa pTEpU, & \ i pants who s ot a i ik o surgery. bypass srgry s ndicatd o lomg(in. 25 ) superfil famorl arter esions whenan

nokasana bai Hanwuma sewa, THAKMBOTA € 52 FOAHMM. autologous vein s available and lfe expectancy is> 2years.
ABTONGKHaT BeHa Cadena € KOHAOWT Ha M3GOP 3a emopo-nonuTeanen Gainac. 284315 [ ‘The autologous saphenous vein s the condutt of choice for femoro-popliteal bypass. ™™
Mpw NoKa3aHuA 3a 6aANAC HAZ KONAKOTO 1 NPW MMBAHO OTCECTBME HA ABTONOXHA BEHa Cadpena, TRAGEA 42 Ce MMa NPEABNE yNOTREe- ‘When above-the-knee bypass is indicated, the use of a prosthetic conduit should be considered in the absence of any autologous saphencus
6a1a Ha NPOTEsEH KOHAKOUT. vein
TTpH NALIENTY HErORHM 32 XADYPINA 1 NPK TbAM (Te. Tepanma.?" In patients unfit for surgery, endovascular therapy may be considered in long (Le. 25 cm) femaro-popliteal lesions. '™

aKaac Ha npenopvkume // 2Class of recommendations

*HuBo Ha gokazamencmBeHocm // °Level of evidence

‘lMpenopbku, omHacswu ce 3a nauueHmu ¢ uHmepmumeHmHa kaaygukauus u mexka ucxemus Ha kpauHuka // ‘Recommendations
relating to patients with intermittent claudication and severe limb ischaemia

@uz. 7. MNpenopvka 3a peBackyaapusauus npu Gpemopo-nonaumeanHu okaysuBHuU Ae3uu cnopeg ESC

Fig. 7. Recommendation on revascularization of femoro-popliteal occlusive lesions according to ESC

XpoHWYHa 3acTpaWwasawa KpanHuka nexemua (CLTI) Chranic limb-treathening ischaamia (CLTI)

P Gonkata, P aKTOpH, FPIKN 33 PanaTa, | Fain coneral, risk faceer g ‘weund care, intics if nesded, drainage of septic fost if neaded
PH HYAKAA AHTHOHOTHLIN, NIPH HYKAR APEHAX HA CENTMYHOTO CTBNANG T
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He | Patient candidace for revascularization® |—--------'5'-°----...........:
| MauMenTHT & KaHauaar 3a } T :
' i
\- He = | | Urgent imaging |
| | I | 0 | Revascularization feasible I-J—~| Revascularizaton not feasible
i i | | i ]
Stenotic lesions,
i i Mo GEV ar GEY availsble
HmGVSW il increased risk for and patients fit
T OTRpATS Yiapypem TORHM 12 Xupyprua® open sUrgery forsu;glrp’
' '
Endevascular first | | Bypass first I

Ha mupeo macto Ha mspeo MACTO Gaitnac
@HOO0BACKYNAPEH NOAXOA I—_] oo
. N —,

O %
X . "
PeBacKyNapHIaunATa revascularzation

Hosw npoueaypw, _ v ’ : ) :
KO €2 HANOKUTENHI H Mew procedures if mandatary H
Ha pulzmn;impu Managemens of risk facoors .

| He ca sb3MoxHH | | Impossible

"mpxr?:"u:" IHey;neweu ] ‘ Hey;nmen ‘ Wound care

Maineenanes of

| Hanomurenna amnyTauma? | - | Amputation mandatory?
BN N I
. . ¥ ¥
My eumpman | Arpration o care )
ot s | R eay |

Quz. 8. ArzopumbMm 3a noBegeHue npu xpoHuuHa 3acmpawaBawa kpadHuka ucxemus

Fig. 8. Algorithm for the management of chronic limb-threatening ischemia according to ESC
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D. Nedyalkova et al.
86-year-old patient with... CARDIOLOGY&
Volume 7, Number 3 + 2024 CARDIAC SURGERY

Intermediate or high-risk NCS

.

Heart Team
(TAVI or SAVR)
(Class lla)

Low-risk NCS Low- or intermediate-risk NCS
s

High-risk NCS

Que. 9. ArzopumbM Ha noBegeHue
@ npu nauueHmu ¢ mexkka aopmna
CMeHO03a U HeCcbpgeyHa xupypaus

Fig. 9. Algorithm for the manage-
ment of patients with severe aortic
stenosis undergoing non-cardiac

lNpouegypama 3anoyHa c koHmpaAamepaneH
gocmobn npe3 AfBa demopanHa apmepus u onum
3a nAacupaHe Ha apmepuaAeH uHmpoglocep ¢ goA-
>kuHa 65 cm om AaBama ¢emopanHa apmepus kom
gsicHama BbHWHa uAuavHa apmepus. YcmaHoBu ce
okaysus u aHeBpuama Ha AFC dex., okaysus Ha AFS
dex. u a.poplitea dex. (AP), ¢emopo-nonaumeanHa
aHeBpuama u mexkka kaauuHoza (¢puz. 10). MNopagu
cunHa u3BuBka Ha npexoga mexgy AIE dex. u AFC
dex., cmeneHma Ha okay3uama u mexkkama kaauu-
Ho3a He moXa ga ce npemuHe npe3 okaysusma Ha
AFC dex. VimeHHO nopagu CXOgHU 3ampygHeHus e
6un npekpameH npegxogHusim onum 3a peBackyna-
pusauusi, nopagu koemo mou e BuA HeycheweH. B
Hawus caydau ce B3e peweHue 3a onum 3a pem-
pogpageH gucmaaneH gocmbn nbpBo npe3 npokcu-
MaAHama HeokAygupaHa yacm Ha a. tibialis anterior
dextra (ATA), kamo ce HaBae3e cybuHmMuManHo.

surgery according to ESC

The procedure began with contralateral access
through the left femoral artery and attempted place-
ment of a 65-cm arterial introducer from the left
femoral artery to the right external iliac artery. There
were an occlusion and an aneurysm of AFC dex.,
occlusions of AFS dex. and a. poplitea dex. (AP),
femoro-popliteal aneurysm and severe calcinosis
(Fig. 10). Due to the strong curve at the transition
point between AIE dex. and AFC dex., the degree
of occlusion and the severe calcinosis, we could
not pass through the occlusion of AFC dex. It was
because of similar difficulties that the previous at-
tempt at revascularization had been aborted and the
procedure had been unsuccessful. In our case, we
made the decision to try retrograde distal access.
Firstly, we attempted to pass through the proximal
part of the right anterior tibial artery (ATA), which
was not occluded, which resulted in subintimal inser-

"N <<
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KAPAMOXMPYPTA Tom 7, Bpo 3 - 2024

HanpaBu ce Bmopu onum 3a pempozpageH gocmbon
npe3 uHmMepocaAHama membpaHa, koumo bewe yc-
neweH u ce HaBaese B ucmuHckus AymeH Ha mubu-
onepoHeaAHus mpyHkyc (¢uz. 11).

tion. Then, a second attempt at retrograde access
was made through the interosseous membrane,
which was successful, resulting in entering the true
lumen of the tibioperoneal trunk (Fig. 11).

Oxnyana
Ha AFC

Occlusions
of AFC

( AneBpuama Ha AFC
Aneurysm of AFC

< AxeBpuama

Ha AFC

Aneurysm
of AFC

( Oxnysus Ha AFS 1
W3paseHa KaluMHo3a
Occlusions of AFS and

LittleendianExplicit significant calcin
[nages: 1/6

.

®uz. 10. MepudepHa aHzuozpadus Ha goAHUS geceH kpalHuk ¢ koHmpanamepaaeH gocmbn u obekmuBusupaHe Ha aHeBpuama Ha
AFC, okaysuu Ha AFC u AFS, uspaseHa kaauuHo3sa

Fig. 10. Peripherial angiography of the lower right extremity with contralateral access site, which shows an aneurysm of AFC,
occlusions of AFC and AFS, significant calcinosis

Hlucroscopy - stored

8 WM: 256fSeries: 12

Quz. 11. N3noA3BaHe Ha gucmaneH gocmbn npe3 mubuonepoHeanHus mpyHkyc u pempozpagHa pekaHaauzauus

Fig. 11. Distal access site through the tibioperoneal trunk and retrograde recanalization
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MNMocaegBa pempozpagHo npemuHaBaHe npe3 ok-
Aysuume Ha AP, AFS, AFC u ekcmepHaAusauusa Ha
Bogaua npe3 apmepuanHusi uHmpoglocep B8 asBama
demopanHa apmepus. lMNpu HaAuuue Ha gBa gocmob-
na: npokcumaneH — npe3 AsBa ¢demopanHa apme-
pusi, U gucmaneH — npe3 geceH mubuonepoHeaneH
mpyHkyc, ce npemuHa kbm aHzuonanacmuka. Wwm-
nAaHMupaHu bsaxa obw,o uemupu camopaswupsaBawu
ce cmeHma “Supera” ¢ obwa goakuHa 60 cm BvB
dbemopo-nonaumeanHus ceameHm B noumu usAOmMoO
npomexXeHue Ha AFC, AFS, npokcumanHa AP (due.
12). YcmaHoBuxa ce okaysuu Ha ATP u a. fibularis
dex., koumo 6axa mpemupaHu upe3 BaAOHHU guAa-
mauuu (due. 12).

MNpouegypama npogbaku Hakoako uaca u npeg-
cmaBasBawe cepuo3Ho mexHuuecko npegusBu-
kameacmBo npegBug cmeneHma Ha okAy3uume u
mexkecmma Ha kaauuHo3zama, HO 3aBbpwu ¢ onmu-
ManeH pedyamam u peBackynapusauusi Ha gOAHUS
geceH kpauHuk. MocmnpouegypHo ce pesucmpupa
chag Ha xemo2A0buHa go 70 g/l. N3BvpweHa be xemo-
mpaHcdy3us Ha epumpouumHa Maca U hauueHmobm
6e usnucaH Ha nemus geH B gobpo cbcmosiHue CbC
cAegHama mepanus: kaonugozpen 75 mg — 1 maba.

poer Legs i.fps ne Leg

N ( Crenr AFS

(CumAFS
j" Stents in AFS

Qemopono
NnnTeanta
aHeBpHIMa

Femoro-
popliteal
aneurysm

\ ( Crexr g AFS
Stents in AFS

' Ceme P |
-\ Stents in AP IL: 24 W: 49

@uz. 12. imnaaHmupaHe Ha 0bw,o yuemupu cmeHma BvB demopo-nonaumeanHus ceameHm BgacHo u baAoHHa guaamauus Ha ATP
dex. ¢ onmumaneH aHzuozpadcku pesyamam

Fig. 12. Implantation of four stents in the femoro-popliteal segment and balloon dilatations in ATP dex. Optimal angiography result

D. Nedyalkova et al.
86-year-old patient with... CARDIOLOGY&
Volume 7, Number 3 + 2024 CARDIAC SURGERY

This was followed by a retrograde passage
through the AP, AFS, AFC occlusions and guide-
wire externalization through the arterial introducer
into the left femoral artery. With the presence of
two access sites — proximal through the left femo-
ral artery and distal through the right tibioperoneal
truncus, we were able to proceed to angioplasty.
A total of four “Supera” self-expanding stents with
a combined length of 60 cm were implanted in
the femoro-popliteal segment spanning almost the
entire length of the AFC, AFS, proximal AP (Fig.
12). There were occlusions of ATP and a. fibularis
dex., which were treated by balloon dilatations
(Fig. 12).

The procedure took several hours and was a
serious technical challenge given the extent of
the occlusions and the severity of the calcinosis
but ended with an optimal outcome and revascu-
larization of the right lower extremity. After the
procedure, a drop in hemoglobin to 70 g/l was
registered. The patient underwent blood transfu-
sion and was discharged on the fifth day in good
condition with the following therapy: clopidogrel
75 mg — g. am; acetylsalicilic acid 100 mg — g.d.

(2]
-—
=
(=]
=8
()
=
"]
(7]
(3~
(&)
~
=
(3]
S
=
o
=
=
(T
=
F
=
=<
x

Stents in AFS

13 <<




=
=
[—
=
=
=
(3]
=
=
o
=
-
£
Y
=
~
[
)
(7]
@
-
(1]
=
(=]
=
—
(]
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KAPAMOAOTI' 1A & 86-20gUWeH NayueHm ...
KAPAMOXMPYPT IS Tom 7, Bpo 3 - 2024

cympuH; auemuacanuuunoBa kuceauHa 100 mg — 1
mabA. gHeBHo 3a egHa cegmuua; anukcabaH 5 mg —
2 x Y2 maba.; posdyBacmamuH 20 mg — 1 maba. Beuep;
busonponoA 5 mg — 2 x 1 maba.; AaH3onpason 30
mg — 1 k. gHeBHo; xAnopmanugoH 12.5 mg — 1 maba.
gHeBHo; AeBopaokcauuH 500 mg — 1 maba. gHeBHO
3a 7 gHu; pepocyndam 320 mg — 2 x 1 maba.

Cnaeg meceu, nauueHmbm omHoBo 6e xochuma-
AU3UpaH nopagu HowHa bonaka B gacHama nema npu
MONAO Cmbnano U 3a3gpaBsBawa paHa Ha | npbcm
Ha gscHomo xoguno. Om npoBegeHama gonaep-co-
Hozpadusa Ha goaHume kpalHuuu ce ycmaHoBu npo-
xogum pemopononaumeaneH ceameHm. Bae ce pewe-
Hue ga ce npoBege HoBa nepudepHa aHzuozpadus
Ha goAHume kpalHuuu. YcmaHoBu ce aHeBpusma Ha
AFC dex., mpombo3upaHa 8 no-zondmama cu vacm, ¢
koHmpacmupaHe Ha manka yacm om npokcumanHus
u gucmanHus hoaloc, npoxogumu cmeHmoBe BvB de-
MOPO-NONAUMEAAHUS Ce2mMeHm, CAabo u3nbABaHe Ha
aHeBpuamama BbB AFS dex. (due. 13). B a. fibularis
dex. ce obekmuBusupa okay3us B cpegHama mpema
u pekoHcmumyuusi Ha kppbBomoka gucmanHo, koname-
pan kbm a. dorsalis pedis. B ATP dex. ce ycmaHoBu
gucmanHa okaysus npegu budypkauusma Ha nAaH-
mapHama apmepus, CbxpaHeHa nAaHmapHa goaa. /13-

AneBpu3ma

/ AFC
Aneurysm
in AFC

< npoxoanm
cTeHT B AFS

Stent whit normal
function AFS

for one week; apixaban 2.5 mg - b.i.d.; rosuvas-
tatin 20 mg — q.pm; bisoprolol 5 mg - b.i.d.; lan-
soprazole 30 mg - g.d.; chlorthalidone 12.5 mg —
g.d.; levofloxacin 500 mg — g.d. for 7 days; ferrous
sulfate 320 mg - b.i.d.

One month later, the patient was hospitalized
again due to nocturnal pain in the right heel. His
foot was warm and there was a healing wound on
the | toe of the right foot. The Doppler sonography
of the lower limbs revealed normal arterial circu-
lation in the femoropopliteal segment. We decided
to perform a peripheral angiography of the lower
extremities again and discovered that the aneu-
rysm of AFC dex. was mostly thrombosed, only
a small part of its proximal and distal pole was
contrasting. The stents in the femoro-popliteal
segment were functioning normally but there was
poor filling of the aneurysm in AFS dex. (Fig. 13).
There was also an occlusion in the middle third
of a. fibularis dex. with reconstitution of the blood
flow distally, and a collateral to a. dorsalis pedis.
In the right ATP we found a distal occlusion before
the bifurcation of the plantar artery, the plantar
arch was preserved. We performed balloon dilata-
tions in a. fibularis dex. and ATP dex., which led

>
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CTEHT
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function
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®uz. 13. Mpoxogumu cmeHMoBe BbB hemMopo-nonAumeaHuUs ceameHm

Fig. 13. Normal function of the stents in the femoro-popliteal segment
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BbpieHu baxa baroHHU guaamauuu B a. fibularis dex. u
ATP dex. c BvacmaHoBsBaHe Ha gucmanHusi kppbBomok
u onmumManeH aHauozpadceku pesyamam (duz. 14).
MauueHmMbm Gewe usnucaH 8 gobpo cbcmosHue,
CbC 3anaseHu nNyacauuu Ha nepudepHume apmepuu
Ha goAHume kpauHuuu u 3a3gpaBsBawa paHa Ha |
npbcm Ha gsacHOmo xogunao B cmaguu Ha epaHyna-
uus. Mpu gexocnumaausauusma hauueHmbm bGewe
cbCc canegHume nokasamenu: AH 120/80 mmHg, cobp-
geuHa yecmoma — 80 yg./min, Hb — 109; kpeamuHuH
— 70 mcmol/l; TC - 3.82; HDL — 1.27; LDL — 2.30.
Mpu HaAuvuemo Ha cmabuaHa MAB u npegcbpg-
HO MbXgeHe, npuopumem e npuembm Ha aHmukoa-
2yAnaHm, koemo B noBeuemo cAyvau € gocmambyHo.
Mpu ckopowHo eHgoBackynapHo AeueHue, e nokasa-
Ha gBouHa mepanus (aHmuazpezaHm u aHmukoazy-
AaHm) 3a BvamoXkHO Hal-kpamwvk nepuog, cbobpaseH
C UuHguBugyaAHUs MpPOMBOZ2EHEH U XemMopaz2uyeH
puck [12]. Hawuam nauueHm 6ewe oueHeH ¢ Bucok
embonozeHeH puck no CHA DS -VASc score ckana
(0bwo 4 m.) u Bucok xemopazuueH puck no HAS-
BLED score ckana (06wo 3 m.) u usnucaH cbc cAeg-
Hama mepanus: kaonugozpeA 75 mg — 1 maba. cy-
mpuH 3a 6 Mmeceua, anukcabaH 5 mg — 2 x 1/2 maba.;
poayBacmamuH 20 mg — 1 maba. Beuep; 6uzonporoA
5 mg — 2 x 1 mabA.; naHzonpason 30 mg — 1 k. gHeB-
HO; XAOPMaAugoH 12.5 mg — 1 maba. cympuH.
MpeueHu ce cpokbm Ha gBouHama aHmumMpoMb0-
3Ha mepanus U Ce npue hauueHmbm ga ocmaHe Ha

Occlusions
of A. fibularis

0
4

Occlusions
of ATA

Occlusions
of ATP
Onyans

Ha ATP
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to the restoration of the distal blood flow. Optimal
angiographic result (Fig. 14).

The patient was discharged in good condition,
with preserved pulsations of the peripheral arteries of
the lower extremities and a healing wound on the first
toe of the right foot in the stage of granulation. Upon
discharge, the arterial blood pressure of the patient
was 120/80 mmHg, heart rate — 80/min, Hb — 109;
Creatinine — 70 mcmol/l; TC — 3.82; HDL — 1.27; LDL
- 2.30.

In case of both PAD and atrial fibrillation, the pri-
ority is the administration of an anticoagulant, which
is sufficient in most cases. When a recent endovas-
cular treatment was performed, dual therapy with an
antiplatelet and an anticoagulant is indicated for the
shortest possible period, according to the individual
thrombogenic and hemorrhagic risk [12]. Our patient
was assessed with a high embolic risk according to
the CHA,DS -VASc score scale (4 points) and a high
hemorrhagic risk according to the HAS-BLED score
scale (3 points) and was discharged on the follow-
ing therapy: clopidogrel 75 mg — q. am, for 6 months,
apixaban 2.5 mg — b.i.d.; rosuvastatin 20 mg — q. pm;
bisoprolol 5 mg — b.i.d.; lansoprazole 30 mg — q.d;;
chlorthalidone 12.5 mg — . am.

For the duration of the dual antithrombotic thera-
py, it was decided that the patient was to remain on a
reduced dose of Apixaban given the recent bleeding
requiring blood transfusion, the advanced age of the

Restored blood flow
in a. fibularis

Bb3CTaHOBEH
KPBLEOTOK B
ATP

Restored blood

Distal blood flow in PA. flow in ATP

Collaterals to a. dorsalis
pedis

Quz. 14. Okaysuu Ha ATA dex. u a. fibularis, mpemupaHu ¢ 6aA0HHU guAamauuu ¢ onmumaneH aHzuozpadcku pesyamam

Fig. 14. Occlusions of ATA dex. u a. fibularis, which were treated with balloon dilations. Optimal angiography result
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pegyuupaHa go3a anukcabaH ¢ 02aeg ckopowHama
Xemopazusi, Hanaz2auia xemompaHcdy3us, HanpegHa-
Aama Bb3pacm Ha nauueHma, hepcucmupauus aHe-
MuueH cuHgpoM u Bucokusi xemopazguueH puck.

[lBa meceua cneg Bmopama nepudepHa aHau-
onaacmuka u 0bwio wecm mMeceua caeg nbpBume npo-
A8u Ha nepudepHa apmepuasHa 6oaecm, nauueHmMbm
ycnewHo npemuHa TAVI, kamo u3noA3BaHusm gocmbn
bewe npe3 AdBama begpeHa apmepus. Mpu nocaegHu-
am koHmponeH npeaneg be 6e3 kaaygukauuoHHU npo-
A8u, 6e3 cmeHokapgHu onaakBaHus u nposBu Ha cbp-
geuHa HegocmambuHOCM, C HanbAHO Bb3cmaHoBeHa
obuvauHa ¢usuuecka akmuBHocm. [MpogorkaBawe
usnucaHama om kauHukama mepanus u noggopkawe
gobbp kOHMPOA Ha CMOUHOCMUME Ha apmepuaAHOMo
HaAsizaHe U copgeuHama yecmoma. Om koHmpoAHama
exokapguozpadus ce ycmaHoBu HopmMaAHO dyHKUUOHU-
pawa aopmHa kaanHa npomesa (¢ua. 15).

OBCb)XAOAHE

MHmepBanom go TAVI, koumo yecmo nomu € Hs-
konko meceua, Hepsagko ce conomcmBa ¢ HeomAoXKHU
cbcmosHus. NMauueHmume, koumo ca kaHgugamu 3a
TAVI, obuuauHo ca B8 HanpegHana Bb3pacm, ¢ uspaseH
komopbugumem u noBuweH puck om CbpgeuHo-Cbgo-
Ba cmbpmHocm, 3aboaseMocm u uHuugeHmu. MAB e
yecmo cpewiaHa npu msax u MoXke ga e Aumumupau,
¢dakmop B uzbopa Ha gocmbn 3a TAVI. Haauuuemo Ha
kpumuuHa ucxemusi Ha kpauHuuume e camocmosme-

Adult Echo

Dok A i o, bk ) it | R
[ TV Y

>> 16

patient, the persistent anemic syndrome, and the high
bleeding risk.

Two months after the second peripheral an-
gioplasty and a total of six months after the first
manifestations of peripheral arterial disease, the
patient successfully underwent TAVI, which was
performed through the left femoral artery. At the
latest examination, he was without claudication
symptoms, without symptoms of coronary artery
disease and heart failure. He had returned to his
usual physical activity and continued the therapy
prescribed by the clinic, maintaining good control
of the blood pressure and heart rate. The control
echocardiography revealed a normally functioning
aortic valve prosthesis (Fig. 15).

DiscussioN

The interval preceding TAVI, which is usually sev-
eral months, is often accompanied by urgent con-
ditions. Patients who are candidates for TAVI are in
most cases elderly, with significant comorbidity and
an increased risk of cardiovascular mortality, morbidi-
ty, and events. PAD is a common occurrence in these
patients and may be a limiting factor in the choice
of access site for TAVI. The presence of critical limb
ischemia is an independent risk factor for in-hospital

Quea. 15. Exokapguozpadus
caeg TAVI

Fig. 15. Echocardiography
after TAVI



AeH puckoB dakmop 3a BbmpeboAHUUHA CMbpM CAE(
TAVI. lMpu uscaegBaHe Ha 32 044 nauueHmu, NOgAO-
>keHu Ha TAVI mexkgy 2007 u 2013 [3], 6oAHUYHamMa
cMbpmHocm npu hauueHmu 6e3 MNCB, ¢ MCB u ¢ kpu-
muyHa ucxemus € coomBemHo 6.1%, 8.4% u 14.7% (p
< 0.001), kamo caeg pe2pecuoHeH aHaAu3 Ha MHOXe-
cmBo npomeHAuBu kpumuuHama ucxemusi e He3aBu-
cum npegukmop 3a 6oAHUYHa cMbpmHocm (OR 1.96).

OmBopeHama xupypaus npegcmaBasBa Bucok puck
3a 6oAHUME cbc cumnmoMHa medkka aopmHa cmeHo-
3a. Taka eguHcmBeHama onuus nNpu mMesu nauueHmu
e eHgoBackynapHa, 8 no-mManka cmeneH xubpugHa UH-
mepBeHuus. MpegcmaBeHusm cayual Ha Bo3pacmeH
nauueHm ¢ 2aHzpeHa, ovakBauw, TAVI, e nokazameneH 3a
BbamokHUMe HeomA®KHU CbCmMosAHUSA, koumo Moz2am ga
Bv3HukHam B nepuoga go uMnAaHMauusima Ha aopmHa-
ma kaana u npegusBukameacmBama npu cnpaBsHemo ¢
msx. C mo3u kauHuueH cayyal Hue nokasaxvie kak 6aa-
2ogapeHue Ha eHgoBackyaapHomo AeveHue bewe gageH
Bmopu waHc Ha 86-2oguweH nauueHm ga gouaka TAVI u
cbweBpemMeHHo ga 3ana3u cBost kpauHuk, 6e3 ycAokHe-
HUSl U C MUHUMaAeH nepuog Ha Bb3cmaHoBsaBaHe.

3 AKAIOYEHUE

Om cowecmBeHo 3HaveHue e Bceku kapguonoz
ga 6bge ¢ noBuweHo BHUMaHUE NoO OMHOWeHUe Ha gu-
asHoCMuUUUpaHemo U AeYeHUEmMO Ha hauueHmume C
MAB, mbu kamo MHO20 om msax umam npugpy>kaBauwu
CbpgeuHu 3aboasBaHus, usuckBawu AeueHue, Bkalouu-
MeAHO U onepamuBHo. MyamugucuunAuHapHUSIM U UH-
guBugyaausupaH nogxog e om pewaBawo 3HaveHue 3a
HAazonpusMHUS KAUHUYEH U3X0g NpU Me3u hauueHmu.
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death after TAVI. In a study of 32,044 patients un-
dergoing TAVI between 2007 and 2013 [3], in-hospital
mortality in patients without PAD, with PAD, and with
critical ischemia was 6.1%, 8.4%, respectively. 14.7%
(p < 0.001) as, after multivariable regression analy-
sis, critical ischemia was an independent predictor of
in-hospital mortality (OR 1.96).

Open surgery is highly risky for patients with
symptomatic severe aortic stenosis. Thus, the
only option for these patients is endovascular
treatment, and to a lesser extent, hybrid inter-
vention. The presented case of an elderly patient
with gangrene awaiting TAVI is indicative of the
possible emergencies that may arise in the pe-
riod leading up to aortic valve implantation and
the challenges in their management. With this
clinical case, we have shown how, thanks to en-
dovascular treatment, an 86-year-old patient was
given a second chance to receive TAVI and at the
same time preserve his limb, without complica-
tions and with a minimal recovery period.

CONCLUSIONS

It is essential for every cardiologist to be vigilant
in the diagnosis and treatment of patients with PAD,
as many of them have concomitant cardiac diseas-
es requiring treatment, including surgery. A multidis-
ciplinary and individualized approach is crucial for a
favorable clinical outcome in these patients.
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PETPOrPAAHA PEKAHAAUSALINA HA XPOHUYHA TOTAAHA OKAY3UA, AU KAK
MOArOTOBKATA CE Bb3MOA3BA OT Bb3SMOX>XHOCTTA — KAUHUYEH CAYYAIN

I1. MakaBeeB, B. Kpbcme8

Cneuuanu3upaHa 6oAHuua 3a akmuBHO AneyeHue no kapguonozusi — B. TopHoBo
Bovaeapcku kapguonoguyeH uHcmumym

Peslome. MNMpegcmaBsmve kauHuueH cayyau Ha 53-20guweH nauueHm C munuyHa aHeuHa nekmopuc u
gBa HeycnewHu onuma 3a aHmezpagHa pekaHaaudauus Ha XpoHuuHa momanHa okaysusi (CTO) B cpe-
geH ceaveHm Ha gscHama kopoHapHa apmepus (OKA). C ozaeg Ha moBa u nogxogswama cenmaaHa
konamepanHa mpexka om npegHa gecueHgeHmHa apmepusa (AAL) kbm gsacHama kopoHapHa apmepus

npegnoyemoxmMe Nogxog 3a pempozpagHa pekaHaausauusi, usnoasBatku gBa Bogewu kamemobpa.

KalouoBu gymu: cmabuAHa aHauHa nekmopuc, uHBaAugusupawa aHguHa, XpoHUYHa momanHa okaysus,
pempozpagHa pekaHaAusauus, nepkymaHHa uHmepBeHuus

RETROGRADE RECANALIZATION OF CHRONIC TOTAL OCCLUSION OR HOW THE
PREPARATION SEIZES THE OPPORTUNITY — A CLINICAL CASE

P. Makaveev, V. Krastev

Specialized hospital for active treatment in cardiology — V. Tarnovo

Bulgarian Cardiac Institute

Abstract. We present a clinical case of a 53-year-old patient with symptoms of typical angina pectoris
and previously two unsuccessful attempts for antegrade recanalization of chronic total occlusion (CTO) in
the middle segment of the right coronary artery (RCA). Having that in mind, and the powerful collaterals
from the left anterior descending artery (LAD) to the right coronary artery, we preferred a retrograde
recanalization approach using two guiding catheters.

Key words: stable angina pectoris, disabling angina, chronic total occlusion, retrograde recanalization,

percutaneous intervention

BbBEOEHUE

3a xpoHuyHa momanHa okay3us ce cmsma ok-
Ay3us ¢ gaBHocm Hag mpu meceua. PasbupaHemo
Ha XucmonamoAozgusima Ha XpoHuyHama okAy3us e
Hau-BadkHama cmbnka 3a u3bop Ha UHmMepBeHuuo-
HanHa AeuyebHa cmpamezus. CTO ce cbcmou om
npokcumanHa u gucmaaAHa wanka, mexgy koumo e
okAygupaHusim ceameHm. XUCmOAO2UYEH aHaAu3 Ha
Ae3uume nokasBa, ue npokcumanaHama wanka Co-
gopka noBeue PpubposHU u kaauueBu komMnoHeHmMu
om gucmaaHama. Mogxogume 3a uHmMepBeHUUOHaA-
HO AeueHue ca gBa — aHmezpageH, Ype3 naacupaHe
Ha kopoHapeH Bogau npe3 npokcumasHama wanka
Ha okay3ausma (B no-2oAsiM npoueHm om CAyvaume)

INTRODUCTION

Chronic total occlusion means an occlusion
lasting for more than three months. Understanding
the histopathology of the chronic occlusion is the
most important step for choosing an appropriate in-
terventional treatment strategy. The CTO consists
of a proximal, a distal cap and occluded segment
between them. Histological analysis of the lesions
shows that the proximal cap contains more fibrous
and calcium components than the distal one. There
are two approaches for interventional treatment —
antegrade, by placing a coronary guidewire through
the proximal cap of the occlusion (in a greater per-
centage of cases) and when this is not possible and/
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u koezamo moBa He e BvbamoXkHO u/uAu npu no-kom-
naekcHu Ae3uu — pempozpageH nogxog. B mosu cay-
yau kopoHapeH Bogau ce naacupa npe3 konamepan
kbM gucmaaHama wanka Ha okAysusma.

MNepkymaHHume uHmepBeHuuu Ha CTO ca npe-
gusBukamencmBo 3a noBeuemo onepamopu. CBobp-
3aHuU ca ¢ noBeue peHmezeHoBo HamoBapBaHe, no-
2onama BeposmHocm om Heycnex U YCAOKHEHUSI.

C pasBumuemo Ha cneuuaAusupaHo obopygBaHe
u ycbBbpweHcmBaHe Ha mexHukume 3a pempozpag-
Ha pekaHaAusauus ycneBaemocmma Ha nepkymaHHu-
me uHmepBeHuuu npu CTO HapacmBa om 60 Ha 90%
3a nocaegHomo gecemunemue [3]. M3BobpwBaHemo
Ha nepkymaHHa uHmepBeHuus npe3 konamepan Ha
koHmpanamepanHa apmepus, usnoasdBauku gBa Bo-
gewu kamemvpa, obukHOBeHO € npegnovumaHama
cmpameeus 3a pempozgpagHa pekaHaauzauus Ha CTO.
YcnewHume nepkymaxHu uHmepBeHuuu Ha CTO Bo-
gam go nogobpsiBaHe Ha ulaaegume 3a NbAHa peBac-
kyaapusauus, Heobxogumocmma om xupypauyHa peBa-
ckynapusauus npu egHokAaoHoBa kopoHapHa 6oaecm u
He-AAL okay3usi, kauecmBomo Ha >kuBoma u pucka om
cMbpm npu ocmpa okay3us Ha He-CTO apmepus [4-6].

OnNNCAHUE HA KAVUHUYEH CAYYAN

MNMpegcmaBame cayuas Ha 53-20guweH nauueHm
¢ MHokecmBo puckoBu ¢akmopu 3a ucxeMuuHa
borecm Ha Cbpuemo: NOA, HAGHOPMEHO Me2Ao, ap-
mepuaAHa xunepmoHus, mlomloHonyweHe, 3axapeH
guabem u gucAaunugemus. B pamkume Ha wecm Me-
ceua ca HanpaBeHu gBa HeychewHu onuma 3a aH-
mezgpagHa pekaHaAuzauus Ha XpoHuuHa okay3us B
cpegeH ceameHm Ha KA.

MocmovnBa B8 KAauHukama no noBog Ha Aumumu-
pawa gHeBHama my akmuBHocm aHz2uHa nekmopuc
— Il pyHkuuoHaneH knac no CCS. Kbm MoMeHmMa Ha
Xocnumaausauusma nauueHmbm e Ha Makcuman-
Ha aHmuucxemu4yHa mepanusi, BkalouBawa: memo-
nponon — 50 mg gHeBHO, amaogunuH 10 mg Ha geH,
AU3UHONpPUA/xugpoxAaopmuasug 20/25 mg gHeBHo,
gokcas3o3uH 4 mg Ha geH, MOACUgOMUH 6 mg gHeB-
Ho, po3dyBocmamuH 20 mg Ha geH, ASA — 100 mg
gHeBHo. Tepanusma Ha nauueHma e kopuaupaHa om
pedepupawus 20 no pe2uoH kapguonoz. Mpuembm
Ha mpumemasuguH e npeycmaHoBeH nopagu puHaH-
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or in more complex lesions — a retrograde approach.
In this case, a coronary guidewire is placed through
a collateral of contralateral artery to the distal cap
of the occlusion.

Percutaneous interventions of CTO are challeng-
ing for the most operators. They are associated with
more X-ray exposure, a greater likelihood of failure
and complications.

With the development of specialized equipment
and different retrograde recanalization techniques,
the success rate of percutaneous interventions for
CTO has increased from 60 to 90% over the past
decade [3]. Percutaneous intervention through a
contralateral artery collateral using two guiding cath-
eters is usually the preferred strategy for retrograde
CTO recanalization. Successful percutaneous inter-
ventions of CTO lead to improved prospects for com-
plete revascularization, lower the need for surgical
revascularization in single-vessel coronary disease
and non-LAD occlusion, improve the quality of life,
and reduce the risk of death in acute non-CTO ar-
tery occlusion [4-6].

CLINICAL CASE

We present a 53-year-old patient with multiple
risk factors for ischemic heart disease: male gender,
obesity, arterial hypertension, smoking, diabetes mel-
litus and dyslipidemia. Prior to this hospital stay, two
unsuccessful attempts for antegrade recanalization
of CTO in the middle segment of the right coronary
artery (RCA) were made.

He was admitted to the hospital with symptoms
of typical angina pectoris which limited his daily ac-
tivity — third functional class according to CCS. At
the time of hospitalization, the patient was on max-
imal anti-ischemic therapy: metoprolol — 50 mg o.d.,
amlodipine 10 mg o.d., lisinopril/hydrochlorothiazide
20/25 mg o.d., doxazosin 4 mg o.d., molsidomine 6
mg t.i.d., rosuvastatin 20 mg o.d., ASA 100 mg o.d.
The patient's therapy was adjusted by the region re-
ferring cardiologist. Trimetazidine was discontinued
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coBu npuuuHu, a go3ama Ha MOACUJOMUH € pegyuu-
paHa nopagu 2AaBoboAue (N0 gaHHU Ha hauueHma).

Om ¢usukanHomo uscaegBaHus koHcmamupax-
MEe pumMuYyHa cbpgeyHa gelUHocm ¢ akueHmupaH
Bmopu cvbpgeueH moH, 6e3 gobaBeHa wymoBa Ha-
xogka. CmoUuHoCmu Ha apmepuaAHOMO HaAsizgaHe —
130/80 mmHg. Be3 gonoBumu wymoBe Ha peHaAHa
u kapomugHa obaacm.

Om npoBegeHama enekmpokapguozgpama koH-
cmamupaxmMe namoAO2UYeH g-3bbeu U ompuuamen-
HU T-BvAHu B | u aVL, xopuzoHmanHa ST-ceameHmM
genpecus BvB V5 u V6 npu cuHycoB pumom C uec-
moma okono 75 yg./min (dua. 1).

MapakAauHuuHUMe u3cnegBaHus He gemoHcMpu-
paxa cbwecmBeHu omkAOHEHUs om pedepeHmHume
cmoUHocmu Ha uscaegBaHume nokazamenu. Bneuam-
AeHue npaBsm nocmuzHamume NpuueAHU cmolHocmu
Ha obwus u LDL xonecmepona, kamo mexHume cmou-
Hocmu bsixa coomBemHo 2,4 mmol/l u 0,84 mmol/l.

Om npoBegeHama mpaHcmopakaAHa exokapgu-
ozpadus koHcmamupaxme cmpykmypHO HOpMaAnHa
MumpanHa kaana, neBokamepHa xunepmpodus MKI1/

due to financial reasons, and the dose of molsido-
mine was reduced due to headache (by informaion
from the patient).

The physical examination showed us a regu-
lar heart activity with an accentuated second heart
sound, without any added noise. Values of the blood
pressure — 130/80 mmHg. No detectable renal and
carotid murmurs.

From the performed electrocardiogram we found
a pathological g-wave and negative T-waves in leads
I and aVL, horizontal ST-segment depression in leads
V5, V6. Sinus rhythm with a rough frequency of about
75 per minute (Fig. 1).

The results from the laboratory tests did not
demonstrate significant deviations from their refer-
ence values. The target values achieved for total, and
LDL-cholesterol were impressive, with their values be-
ing 2.4 mmol/L and 0.84 mmol/L, respectively.

From the transthoracic echocardiography we
found a structurally normal mitral valve. Left ventricu-
lar hypertrophy IVS/LPWd 13.5/13 mm, LVIDd 45 mm,
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@ua. 1. EKT: cuHycoB pumvm, g-3bbeu, u ompuuamenHu T-BbAHu B | u aVL, xopusoHmanHa ST-ceameHm genpecus BvB V5 u V6,
dpekBeHuus — 75 yg./min

Fig. 1. ECG: sinus rhythm, g-wave and negative T-waves in | and aVL, horizontal ST-segment depression in V5 and V6, frequency —
75 beats/min
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CCAK 13.5/13 mm, TOP 45 mm, HopMaAHa ceameHm-
Ha kuHemuka, noBuweHa exozeHHOocm cybeHgo-
kapgHo Ha 3agHa cmena, TOO/TCO 105/48 ml, QU
55%, EJA < 1; &' — 5 cenmanHo, 5.5 AamepanHo; AqB80
npegcopgue 40 mm, LAVI 41 ml/m?; aopmHa kaana —
geeceHepamuBHU npomMeHu; aopma — 34 mm; gecHu
kyxuHu — Hopma; kapomugu — 6e3 cmeHo3u, naaku B8
obaacmma Ha budpypkauuume.

MauueHmMobm Be HacoueH 3a npoBexkgaHe Ha cenek-
muBHa kopoHapHa aHauozpadus, ¢ peayamam — geceH
mun kopoHapHa uupkyAauusi; Aunca Ha 3Hayumu cme-
Ho3u B cucmemama Ha AsBama kopoHapHa apmepust
U HaAuvue Ha gobpe pas3Bumu cenmanHu konamepa-
Au (Rentrop 3) om AA kem nocmepogecueHgeHmHus
knoH Ha OKA; xpoHuuHa okaysus B gscHa kopoHapHa
apmepusi om cpegeH ceameHm, yusmo nepudepus ce
noAHU om konamepanu om AAL, J-CTO Score 4.

Manon3BaHu Bsaxa gBa Bogewu kamemvpa — AL
0,75 F6 3a [1KA u EBU 3.75 F6 3a AKA. 3a gocmbn us-
noA3Baxme gecHume paguanHa u GemopanHa apmepusl.

C kopoHapeH Bogau Sion Black u ¢ nogkpena-
ma Ha mukpokamembp Corsair Pro ce npemuHa npe3
cenmanHume konamepaau om AAL kom OKA. [oc-
MmugHa ce gucmaaHa wanka Ha okay3usima, npe3s kos-
mo ce npemuHa ¢ Bogau Gaia First, koumo He ycns
ga noggbprka uHmpanaakoB xog npe3s okaysusma.

ToBa Hanoxku ¢ Bogau Fielder anmezpagHo ga ce
Baese B maaomo Ha okAyausma cybuHMUMaAHO U ga
ce u3Bopwu c 6anoH Artimes 2.75 x 20 guaamauus
Ha CybUHMUMaAHOMO npocmpaHcmo nNo mexHukama
reverse CART (controlled antegrade and retrograde
tracking). BnocaegcmBue ¢ Bogau Gladius EX 14 ce
cBovp3axa cybuHmMuMaAHUME npocmpaHcmBa u Mu-
kpokamembpbm npemuHa npes3 okAaysusma noumu go
aHmezpagHusi Bogew, kamembp.

Bogaubm 6e 3ameHeH ¢ Bogau BMW 300 cm, ¢
koumo ycnewHo ce kaHloaupa aHmezpagHus kame-
mbp u ce ocbwecmBu ecmepHaAudauusi Ha Bogaua.
MNpe3 ekcmepHaausupaHus Bogau ce u3Bopwu nog-
2omoBka Ha cbga ¢ MHO20kpamHU guAamauuu Ha
b6anoH 1.25 x 15 u 2.5 x 20 aHmezpagHO NO UEAUs
x0g Ha okaysusma, caeg koemo ce umnAaHmupaxa
gBa cupoaumyc-usabuBawu cmeHma Supraflex Star
3.0/40 mm B cpegeH ceameHm u 2.75/20 mm B guc-
maAeH ce2aMeHm Ha gsacHama kopoHapHa apmepusi.
®uHanHUMEe 3acHemMaHus nokasaxa MHO20 gobbp aH-
2uozpadcku pesyamam u Aunca Ha YCAOXKHEHUS.

>> 22

normal segmental kinetics, increased subendocardi-
al echogenicity on the posterior wall, LVEDV/LVE SV
105/48 ml, EF 55%, E/A < 1. &' septal cm/s, lateral
5.5 cm/s. Left atrium 40 mm, LAVI 41 ml/sq m. Aortic
valve degenerative changes. Aorta 34 mm. Right cav-
ities — without abnormalities. Carotids: no stenoses,
plaques in the area of bifurcations.

The patient underwent selective coronary an-
giography. The angiogram showed: right type cor-
onary circulation. Absence of significant stenoses
in the system of the left coronary artery and pres-
ence of well-developed septal collaterals (Rentrop
3) from LAD to the posterodescending branch of the
RCA. Presence of chronic occlusion in the middle
segment of the right-coronary artery, the periphery
of which gets blood supply by the LAD collaterals,
J-CTO Score 4.

We used Two guiding catheters: AL 0.75 F6 for
intubation of RCA and EBU 3.75 F6 for LM. We used
the right radial and femoral arteries for access.

With a Sion Black coronary guidewire and with
the support of a Corsair Pro microcatheter, the septal
collaterals from the LAD to the RCA were traversed.
We went through the distal cap of the occlusion using
Gaia First guidewire but failed to maintain intraplaque
movement through the occlusion.

That obligated us to use a Fielder guidewire, which
was placed through the proximal cap of the occlusion
and perform balloon dilatation (Artimes 2.75/20) of
the subintimal space using the reverse CART (con-
trolled antegrade and retrograde tracking) technique.
After that Gladius EX 14 guidewire was used and the
microcatheter passed through the occlusion almost to
the antegrade guiding catheter.

The guidewire was replaced with a BMW 300
cm guidewire. It was placed in the antegrade cathe-
ter. Using the externalized guidewire, we performed
repeated balloon dilatations with Artimes 1.25 x 15
and Artimes 2.5 x 20, respectively. Eventually two
sirolimus-eluting stents Supraflex Star 3.0/40 mm
in the middle segment and 2.75/20 mm in the distal
segment were implanted. The final shots demon-
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®@uz. 2. [IKA 8 LAO Cranial. MpokcumanHa wanka Ha
okaysusima B kpas Ha cpegeH ceameHm. AuncBa u3s-
nbABaHe Ha NPOXOguUMUs gucmaAneH ce2meHm no aB-
mokonamepanu. OKA e uHmybupaHa ¢ AL 0,75 F6

Fig. 2. RCA in LAO Cranial. Proximal cap of the
occlusion in the middle segment. Absence of blood
flow in the distal segment. The RCA was intubated with
AL 0.75 F6
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Que. 3. (RAO Caudal)u ¢uz. 4: (RAO Cranial). AKA e uHmybupaHa ¢ EBU 3.75 F6. AuncBa obcmpykmuBHa kopoHapHa Boaecm, 3acszauia
cucmemama Ha AKA. Haauuue Ha cenmanxu konamepaau om LAD kom nepudepusma Ha RCA

Fig. 3. (RAO Caudal) and fig. 4: (RAO Cranial). The LM was intubated with an EBU 3.75 F6. The are no significant stenosis in the left
coronary arteries. Presence of powerful septal collaterals from LAD to the RCA
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®uz. 5. C kopoHapeH Bogau Sion Black u ¢ nogkpenama Ha mMukpo-
kamembp Corsair Pro npe3 cenmanHume konamepaau om AAL kbm
OKA
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Fig. 5. A Sion Black coronary guidewire was placed through the
septal collaterals from the LAD to the RCA, using the support of a
Corsair Pro microcatheter
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Quz. 6. Reverse CART (Reverse Controlled Antegrade and
Retrograde subintimal Tracking) — mexHuka 3a pempogpagHa
pekaHanusauus, npu kosmo 6anoHeH kamemvp npemuHaBa
aHmeapagHo; nocaegoBamenHo ce pasgyBa u cnaga, 3a ga ce
cb3gage CybuHmuManeH AymeH, npe3 kolimo ga npemuHe pem-
pozpagHus kopoHapeH Bogau [7, 8, 9]

Fig. 6. Reverse CART (Reverse Controlled Antegrade
and Retrograde subintimal Tracking). It is a retrograde
recanalization technique with a balloon catheter inserted in
the antegrade guiding catheter. Then it is successively inflated
and deflated to create a subintimal lumen which is then used
to place the retrograde coronary guidewire [7, 8, 9]

Quz. 7. Ekcmepraausauus Ha kopoHapeH Bogau BMW
npes Bogewus kamemobp 6 OKA

Fig. 7. The Externalized BMW coronary guidewire in the
guiding catheter



Quz. 8 u dpuz. 9. MpoBexkgaHe Ha BaAoHHU NpeguAamauuu nocaegoBamenHo ¢ 6anoHu 1.25/15 mm, 2.5/20 u nocaegBawo UMNAGHMU-
paHe Ha Sirulimus-u3abuBaw, cmeHm 3.0/40 mm B cpegeH ceameHm Ha RCA

Fig. 8 and Fig. 9. Performing sequentially balloon predilations with 1.25/15 mm, 2.5/20 balloons and then implantation of a 3.0/40 mm

Sirulimus-eluting stent in the middle segment of the RCA
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Caeg npouegypama nauueHmbm npogbAku ga
noAyyBa cbobpaseHa ¢ nocaegHume povkoBogcmBa
mepanus. Bewe usnucBaH Ha Bmopu cAaegnpouegy-
peH geH cbc cnokoUHu nyHKUUOHHU Mecma.

Mpu nocnegsBaHemo Ha koHMpoAHUMeE npeaaegu
nauueHmbm e 6e3 cmeHokapgHu onAakBaHus u ¢ no-
gobpeH ¢usuvecku kanauumem.

OBCb)XXOAHE

XpoHuuHUmMe momaanHu okaysuu (¢ gaBHocm Hag 3
mMeceua) ca npegusBukamencmBo 3a noBeuemo onepa-

P. Makaveev et al.
Retrograde recanalization of chronic.... CARDIOLOGY&
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Quz. 10. QuHaneH pesyamam B8 RCA caeg uMnAaHmupaHe u Ha
Bmopu Sirulimus-u3abuBaw, cmenm 2.75/20 mm ¢ TIMI IIl kpbBo-
mok koM nepudepusma Ha cbga

Fig. 10. The final result in the RCA after the implantation of a
second Sirulimus-eluting stent 2.75/20 mm with TIMI lll blood flow

strated very good results and the absence of com-
plications.

25 <<

(2]
-—
=
(=]
=8
()
=
"]
(7]
(3~
(&)
~
=
(3]
S
=
o
=
=
(T
=
F
=
=<
x




=
=
[—
=
=
=
(3]
=
=
o
=
-
£
Y
=
~
[
)
(7]
@
-
(1]
=
(=]
=
—
(]

M. MakaBeeB u gp.
KAPANOAOTI' A & PempozpagHa pekaHaAu3ayust Ha XPOHUYHA...

KAPAMOXUPYPT IS Tom 7, 6pod 3 - 2024

mopu. B HeomgaBHbweH memaaHanu3, BkalouBaw, Hag
7000 nauueHmu, pempogpagHume CTO npouegypu ca
no-npogoakumenHu, cBbp3aHu ¢ noBeue koHmpacmHo
HamoBapBaHe u ckonuuyHo Bpeme. CBvp3aHu ca u c
no-Bucok puck om ycaokHeHus B cpaBHeHue ¢ aHme-
2pagHume CTO npouegypu, nepukapguoueHmesa (1%
cpewy 0.4%), nepunpouegypeH MuokapgeH uHdpapkm
(Ml — 3% cpeuwy 1.3%) u koHmpacm uHgyuupaHa He-
dponamus(3.4% cpewy 1.6%) [10, 11].

C nogobpaBaHemo Ha guBaucume 3a masu mex-
Huka u ycuBbpweHcmBaHemo 1, ycneBaemocmma
Ha nepkymaHHume uHmepBeHuuu npu CTO e 3Hauu-
menHa B nocaegHOomo gecemunemue, gocmuzauku
go 90%. PempozgpagHama pekaHaausauus Ha CTO
noBuwaBa kakmo ycneBaemocmma, maka u uecmo-
mama Ha ycAokHeHusima.

OcHoBHama npuyuHa 3a HeycnewHume nepky-
maHHU uHmMepBeHuuu npu me3u okAay3uu e HeBb3moXk-
Hocmma 3a npeMuHaBaHe Ha kopoHapHume Bogauu
npe3 Aesusma. ObuualHo npokcumanHama wanka
Ha CTO e no-gebena u mBvpga om gucmaaHama. Ha
masu meopemuuHa obocHoBka Aedku u pempozpagHus
nogxog. M36opbm Ha nogxogsaw, xemepokoramepan e
B ocHoBama Ha ycnexa. ToBa moke ga e cenmaneH
uau enukapgeH konamepan. CenmaaHume konamepa-
AU ca 3a npegnoyumaHe nopagu moBa, ye obukHoBe-
HO ca no-kbcu u no-manko mopmyo3Hu. OcBeH moBa
e no-manko BeposmHo ga goBegam go mamnoHaga
B cayuyal Ha nepdopauus. EgHa om npuyuHume 3a
ycnhewHama pekaHaAusauus Ha gscHama kopoHapHa
apmepus B8 Hawusi KAUHUYEH CAyyal e HaAuvuemo Ha
nogxogsiw, cenmaneH konamepan.

3 AKAIOUYEHUE

YcneBaemocmma Ha nepkymaHHume uHmepBeHu-
uuu, uznoAsBauku pempozpagHus nogxog npu pekaHa-
Auzauust Ha CTO, gocmuza go 90% npe3 nocaegHume
20guHu. MogobpaBaHemo Ha kauecmBama Ha kopo-
HapHume Bogauu, Ha Mukpokamempume u Ha U3NOA3-
BaHume aHzuozpadcku anapamu gonpuHece 3a yBe-
AuYBaHe Ha gobpume peayamamu. B kpauHa cmemka
Bcska pempozpagHa nepkymaHHa uHmepBeHuus
npegaaza yHukaaHu npegusBukamencmBa u Bb3moxk-
HU komnaukauuu u 3amoBa mpsa6Ba ga ce npegnpue-
Ma om onepamopu ¢ onum u Bucoka ekcnepmusa.
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After the procedure, the patient continued to re-
ceive medical therapy according to the latest guide-
lines. He was discharged on the second postoperative
day without any complications.

At follow-up, the patient didnt have angina symp-
toms and was with improved physical capacity.

Discussion

Chronic total occlusions are a challenge for most
operators. In a recent meta-analysis, including over
7000 patients, retrograde CTO procedures were last-
ing longer, were associated with more contrast load
and scopic time. Also, they are associated with a
higher risk of complications than the antegrade CTO
procedures, higher risk of pericardiocentesis (1% vs
0.4%), periprocedural myocardial infarction (Ml — 3%
vs 1.3%), and contrast-induced nephropathy (3.4% vs
1.6 %) [10, 11].

With the improved quality of the devices the
success rate of percutaneous interventions for
CTO has been significantly higher in the last de-
cade, reaching 90%. Retrograde recanalization
of CTO increases both the success rate and the
complication rate.

The main reason for unsuccessful percutane-
ous interventions in these occlusions is the inabil-
ity to place the coronary guidewires through the
lesion. Typically, the proximal CTO cap is thicker
and stiffer than the distal cap. That's why the ret-
rograde approach is the technique of choice in
this case.

Choosing the appropriate heterocollateral vessel
is the cornerstone for success in these procedures.
It may be a septal or epicardial collateral. The sep-
tal collaterals are preferred because they are usual-
ly shorter and less tortuous. There is also a smaller
chance for cardiac tamponade in the event of perfo-
ration. One of the reasons for the successful reca-
nalization of the right coronary artery in our clinical
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HOBOPOAEHO C VACTERL CUHAPOM N EAHOCTPAHHA AreHE3NA HA BAA APOB —
KAMHUYEH CAYYAN

E. BanepueBa, A. XpucmoB

OmgeneHue no HeoHamonoeus, MBAA ,,Cvpue u mo3vk” — lreBeH

Peslome. CuHgpombm VACTERL e akpoHum Ha BpogeHu 2pbbHayuHu aHoMaAuu, aHopekmaAHu aHoma-
AUU, CbpgeyHU aHOMaAuu, mpaxeoe3opazearHa ¢ucmyAaa UAU ampesus Ha XpaHonpoBoga, 6bbpeyHu
aHOMaAuu U aHomaAuu Ha kpatHuuume. MoHskoza koM onucaHume gedpekmu B paHHama embpuoze-
He3a koM Beue cnomeHamume mozam ga Bb3HukHam u makuBa, koumo ga pa3wupsm xapakmepHama
koHcmenauus Ha cuHgpoma. MNpegcmaBsme cayvau Ha HOBopogeHo mMomuye ¢ MHOkecmBo aHoMaAuu,
cbomBemcmBauwu Ha acouuauusma VACTERL — gedopmupaH mopakaneH NpewAeH ¢ Aunca Ha pebpo,
ckoAauo3sa, mpaxeoe3odpazeanHa Gpucmyaa, ampe3us Ha xpaHonpoBoga, gekcmpokapgus 8 cbuemaHHue ¢
uskalouumenHo pagko cpeuwaHama egHocmpaHHa azeHe3us Ha baA gpob. MpegcmaBeHusm cayyau nog-
yepmaBa BakHocmma Ha 6vp3omo omkpuBaHe u nomBbpkgaBaHe Ha BpogeHume aHomMaAuu, kakmo u
cbwecmBeHama poAs Ha MyaAmugucuunAuHapHus ekun, kolmo e Heobxogum 3a usscHaBaHemo Ha masu
namoAoz2us.

KalouoBu gymu: VACTERL cuHgpom, BepmebpanHu aHoMaAuu, mpaxeoe3opazeanHa Gpucmyaa, ampe-
3us Ha xpaHonpoBoga, benogpobHa azeHe3us
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NEWBORN WITH VACTERL SYNDROME AND UNILATERAL LUNG AGENESIS

E. Valerieva, A. Hristov

Department of Neonatology, “Heart and Brain” Medical Center — Pleven

Abstract. VACTERL syndrome is an acronym for congenital spinal anomalies, anorectal anomalies,
cardiac anomalies, tracheoesophageal fistula or esophageal atresia, renal anomalies, and limb anomalies.
Sometimes, in addition to the described defects in early embryogenesis, to those already mentioned,
there may also occur those that expand the characteristic constellation of the syndrome. We present
a case of a newborn girl with multiple anomalies consistent with the VACTERL association — deformed
thoracic vertebra with rib absence, scoliosis, tracheoesophageal fistula, esophageal atresia, dextrocardia
in combination with the extremely rare unilateral agenesis of the lung. The presented case highlights the
importance of rapid detection and confirmation of congenital anomalies, as well as the essential role of
the multidisciplinary team that is necessary to clarify this pathology.

Key words: VACTERL syndrome, vertebral anomalies, tracheoesophageal fistula, esophageal atresia,
pulmonary agenesis

BbBEOEHUE

Acouuauusma VACTERL e cheuuduueH mogen Ha
MHOkecmBo BpogeHu mandpopmauuu kamo Hecayual-
Ha cvbBmecmHa kombuHauus Ha 2pbbHayHU aHoMa-
AUU, aHaAHa ampe3susi, cbpgeyvHo-cbgoBu gedbekmu,
mpaxeoed3odazeanHa ducmyaa u/uau ampesusi Ha
xpaHonpoBoga, paguasHa gucnaasus U aHomaAnuu
Ha kpauHuuume [1]. OnucaHa e 3a nbpBu nbm kamo
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INTRODUCTION

The VACTERL association is a specific pattern
of multiple congenital malformations as a non-
random co-combination of spinal anomalies, anal
atresia, cardiovascular defects, anal atresia, tra-
cheoesophageal fistula and/or esophageal atresia,
radial dysplasia, and limb anomalies [1]. It was first



VATER npe3 1970 2. om KyaH u Cmum, kamo npe3
1972 2. ce gobaBsm copgeuHume aHomMaAuu u akpo-
Humbm ce npeBpbwa B8 VACTREL. Mpe3 caegBawu-
me 20guHU gpyau aBmopu gobaBam HoBu gedekmu
kbm cuHgpoma, HO 3a nocmaBsHe Ha guazHo3ama e
HEeobXxoguMo guaz2HOCMUUUPAHEMO Ha NOHE Mpu om
nbpBoHayaAHo usbpoeHume aHomaAuu. Yecmomama
Ha 3aboAasBaHemo Bapupa mexkgy 1 Ha 10 000 go 1 Ha
40 000 HoBopogeHu [1]. Cnopeg Hsikou npoyuBaHus
ce cpewa no-yecmo npu HoBopogeHume om MbXK-
kusa nona, a e2eoepadcku u emHuvecku 3aBucumocmu
He ca ycmaHoBeHu. Emuono2usma Ha cuHgpoma Bce
OuWle He e HaNbAHO u3sicHeHa. feHemuyHume puckoBu
dakmopu BkalouBam pasAuvHU 2eHHU Mymauuu UAU
XPOMO30MHU aHomaAuu, kamo geaeuuu Ha 5q11.2,
6q7q35qter, gucmaaHu 13q u 20q13.33, gybaupaHe
Ha 9q u 22q11.21, cBpbxbpoeH der(22) cuHgpom,
MO3auuu3bM Ha U3CAUWHA puH2 Xpomo3oma 12 u
18 u uvacmuuHa moHo3oMusa 16p13.3pter/yacmuuHa
mpusomusa 16922qter [2]. Puckbm 3a Bb3HukBaHe
Ha 3aboasBaHemo ce noBuwaBa npu npucbcmBue
Ha maluuuHu dakmopu kamo 2ecmauuoHeH guabem,
acucmupaHa penpogykuus, Xxunepmupeougu3bMm U
XPOHUYHU 06cmpykmuBHU benogpobHuU 3aboasBaHus
[3]. B uacm om cayuaume cuHgpoMbm Bb3HukBa cno-
paguuHo. Moxe ga ce u3aBu kakmo camocmosimea-
Ho, maka u 8 kombuHauus ¢ gpyau 3aboasBaHus. Mpu
pasAuyHuUme nauueHmu MmoXke ga ce omkpue wupok
cnekmop om mandopmauuu, 3acszawu xapakmep-
HUMe 3a cuHgpoma opz2aHu. BepmebpasHume aHo-
MaAuu BkalouBam noAynpewaAeHu, guchAacmuyHu
npewaeHu (kamo ,npewaAeHu mun nenepyga‘, ,KAu-
HOBUgHU NnpewaAeHu“), 2pbbHaYHU cpacmBaHus u us-
AUWHU UAU AuncBawu npewneHu, BpogeHa ckoauo3sa,
kayganHa peepecus, cnuHa buduga [4]. AHopekman-
HUMe aHoOMaAuu Ce CbCmosim Om aHaAHa ampesus
(uAu HenepdopupaH aHyc) u B noBeuemo cayyau ypo-
2eHUmManHume aHomaAuu npucbcmBam npu noBeue-
mo nauueHmu [5]. CbpgeuHume aHomanuu Bapupam
om He3HauumeAHu gedpekmu go mexkku cmpykmypHu
gedpekmu, HecbBmecmumu ¢ >kuBoma. Hsakou gede-
kmu, onucaHu B8 nAumepamypama, ca Ha kamepHama
npezpaga, npegcopgHu gedpekmu, mempanoz2usi Ha
Fallot, gBouHa u3sxogHa gacHa kamepa, gedpekm Ha
ampuoBeHmpukynapeH kaHaA u cbpgeuHo-cbgoBu
aHomaAu [6]. Tpaxeoe3odazeanHama pucmyaa moxke
ga ce acouuupa ¢ ampesus [7, 12]. Moke ga 6vge
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described as VATER in 1970 by Kwan and Smith,
with cardiac abnormalities added in 1972 and the
acronym changed to VACTREL. In the following
years, other authors added new defects to the syn-
drome, but the diagnosis required the diagnosis
of at least three of the initially listed anomalies.
The frequency of the disease varies between 1 in
10,000 to 1 in 40,000 newborns [1]. According to
some studies, it occurs more often in male new-
borns, and geographical and ethnic dependencies
have not been established. The etiology of the
syndrome is still not fully understood. Genetic risk
factors include various gene mutations or chromo-
somal abnormalities, such as deletions of 5q11.2,
6q7q935qter, distal 13q and 20g13.33, duplication
of 9q and 22q11.21, supernumerary der(22) syn-
drome, mosaicism of redundant ring chromosome
12 and 18 and partial monosomy 16p13.3pter/par-
tial trisomy 16q22qter [2]. The risk of developing
the disease increases in the presence of maternal
factors such as gestational diabetes, assisted re-
production, hyperthyroidism and chronic obstruc-
tive pulmonary disease [3]. In some cases, the syn-
drome occurs sporadically. It can occur both alone
and in combination with other diseases. A wide
range of malformations affecting the organs char-
acteristic of the syndrome can be found in different
patients. Vertebral anomalies include hemi-verte-
brae, dysplastic vertebrae (such as “butterfly-type
vertebrae”, “wedge-shaped vertebrae”), vertebral
fusions and redundant or missing vertebrae, con-
genital scoliosis, caudal regression, spina bifida
[4]. Anorectal anomalies consist of anal atresia (or
imperforate anus) and in most cases uro-genital
abnormalities are present in most patients [5]. Car-
diac abnormalities range from minor defects to se-
vere structural defects incompatible with life. Some
defects described in the literature are ventricular
septal defects, atrial defects, tetralogy of Fallot,
double outlet right ventricle, atrioventricular canal
defect, and cardiovascular anomalies [6]. Tracheo-
esophageal fistula can be associated with atresia
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cBovp3aHa u ¢ gpyau benogpobHu aHomaAuu [8]. Bo-
bpeuHume aHomanuu moke ga ca Besuko-ypuHapeH
pedaykc, cBbp3aH cbc cmpykmypHa aHoMaAus; eg-
HocmpaHHa 6bbpeuHa azeHesusi; guCNAACMUYHU UAU
MyAmukucmo3sHu 6vbpeuu; gybaupaHa cbbupamenHa
cucmema; xugpoHedpposa; nogkoBoobpaseH 6vbpek;
H6bbpeuHa ampodusa UAU XunonAaasus; ekmonuueH bb-
bpek u usoaupaHa ypemepanHa cmeHosa [9]. Maa-
dopmauuume Ha kpalHuuume BkalouBam paguanHu
aHoMaAuu, Xunonaasusi Ha naseua, gedpekmu Ha go-
AHUmMe kpauHuuu, noAugakmuAus UAU 0AU20gakmuAus
[10]. YAmpasBykoBume npusHauu, koumo HacouBam
kbM cbCcmouHUEMO ca munuYHUME NOAUXUGPAMHUOH
UAU AUNCa Ha cmomaweH Mexyp npeHamaaHo [11].

KAVHWYEH CAYYAI

MNpegcmaBsme cayyal Ha QOHOCEHO MOMuUYe
om novpBa npocaegsBaHa GpeMeHHOCM, POgeHO No
onepamuBeH MexaHU3bM nopagu BmopuuyHa pogo-
Ba cnabocm B obaacmHa boaHuua. Malkama e Ha
25-2oguwHa Bvapacm. MNo Bpeme Ha bpemeHHOocMMa
cbobwaBa 3a megukupaHe Ha mupougum ¢ L-mupo-
kcuH u ekcmpakuusi Ha 3v6 nopagu nyanum [3]. Mo
Bpeme Ha ynmpasBykoBume uscaegBaHus npocae-
gaBawusim akywep-auHekonoz uskasBa coMHeHue
3a noAuxugpamHuoH [11, 16]. Hama uHdopmauus 3a
npoBegeHu uscnegBaHusa Ha pemanHa Mopdoaozusi.

HoBopogeHomo e ¢ Mmopdono2uyHU bene3u Ha 39-a
2ecmauuoHHa cegmuua, ¢ meano 3750 g u pecm 53
cm. Npe3 12-u nocmHamaneH vac gexkypHusm ekun 3a-
6ens3Ba, ue gememo e ¢ yuecmeHo guwiaHe, Ha $oHa
Ha MHoz20kpamHO noBpbwaHe Ha neHecmu Mamepuu.
HanpaBeHume obpasHu u3caegBaHus ca cychekmHu
3a gecHocmpaHeH naeBpaneH usauB u mandopmauuu
Ha npewaeHu u pebpa. Caeg ocbulecmBeHa Ha MsC-
mo koHcyamauus om HeoHamoaoz2 HoBopogeHomo e
mpaHCNOpMUPaHO 3a gua2HOCMUYHO ymouHsBaHe u
AeveHue B Hawemo HeoHamOoAOZ2UYHO OMgEeNEHUE C
mpemo HuBo Ha komnemeHmHocm. [Jememo ce Xxoc-
numaausupa 8 yBpegeHo obwo cbcmosHue, ¢ baego-
po3oBa koka u AuzaBuuu, ¢ noBuweHa Bv3bygumocm.
fhaBama e ¢ npaBuaHa ¢opma u koHduaypauus. QoH-
maHeAama e HeHanpegHama, Ha HUBomo Ha uepenHu-
me kocmu. /i3cregBaHemo Ha guxameAHama cucmema
omkpuBa maxunHes (okono 70 yg./min), omcAaabeHo
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[7, 12]. It may also be associated with other pul-
monary abnormalities [8]. Renal abnormalities may
be vesico-urinary reflux associated with a structural
abnormality, unilateral renal agenesis, dysplastic or
multicystic kidneys, duplicated collecting system,
hydronephrosis horseshoe kidney, renal atrophy
or hypoplasia, ectopic kidney and isolated ureter-
al stenosis. [9]. Limb malformations include radial
anomalies, hypoplasia of the thumb, defects of the
lower limbs, polydactyly or oligodactyly.(10) Ultra-
sound signs suggestive of coexistence are the typi-
cal polyhydramnios or absence of a gastric bladder
prenatally [11].

CASE REPORT

We present a case of a full-term girl from the
first pregnancy followed, delivered by operative mech-
anism due to secondary labor weakness in a dis-
trict hospital. The mother is 25 years old. During the
pregnancy, she reported medicating thyroiditis with
L-thyroxine and tooth extraction due to pulpitis [3].
During the ultrasound examinations, the attending
obstetrician-gynecologist suspected polyhydramnios
[11, 16]. There is no information on fetal morphology
studies performed.

The newborn has morphological signs at 39
weeks of gestation, with a weight of 3750 g and
a height of 53 cm. In the 12th postnatal hour, the
duty team noticed that the child was breathing rap-
idly, against the background of repeated vomiting of
foamy substances. The performed imaging studies
are suspicious for a right-sided pleural effusion and
malformations of the vertebrae and ribs. After an
on-site consultation by a neonatologist, the new-
born was transported for diagnostic clarification
and treatment to our neonatology department with
the third level of competence. The child was hos-
pitalized in a damaged general condition, with pale
pink skin and mucous membranes, with increased
excitability. The head is of correct shape and con-
figuration. The fontanelle is relaxed, at the level of
the cranial bones. Examination of the respirato-



guwaHe BgscHo, npoBegeHu wymoBe om 20pHU guxa-
meAHU nbmuwia. Cbpgeyusm cmamyc € ¢ pummMuyHa
cbpgeyHa geuHocm, scHU moHoBe, He ce ayckyamupa
wym. HopmaneH kopemeH cmamyc. lNpu Hanaz2aHe Ha
opozacmpanHa CoHga, cbwama npoHukBa go goabo-
uuHa 1012 cm. 3a akmuBHomo HabalogeHue gememo
e nocmaBeHo B kyBbo3 ¢ koHueHmpupaHa kucaropogHa
cpega, nog nocmosiHeH MoHUMopeH koHmpoa. Mopagu
0buAHO u3MmuuaHe Ha caauBa ce Hanazam vecmu ac-
nupauuu. Mo kAuHUYHU uHgukauuu gememo ce uHmy-
bupa u nocmaBs Ha anapamHa BeHmuAauus Npu He-
uHMeH3uBHU napamempu [17]. HasHauaBa ce pymuHHa
aHmubuomuyHa kombuHauus, uHdy3us Ha aalokoso-co-
AeBu pazmBopu u cegamuBHuU megukameHmu. Mapak-
AUHUYHUME u3cAegBaHus ca ¢ AeBkouumo3sa B xoga Ha
pa3BuBaw, ce Bv3naanumeneH npouec, BuoXuMuYHUME
napamempu ca B pedepeHmMHu 2paHuuu 3a Bvapac-
mma. WN3BobpweH e cneuuaausupaH uumoz2eHemuueH
aHaAu3s Ha nepudepHa kpbB upe3 GTG beHguHe, koumo
ycmaHoBsBa HopmaneH >keHcku kapuomun 6e3 bpou-
HU u cmpykmypHu aHomaauu. Om koHBeHuuoHanHama
peHmezeHozpadus B8 npaBo nonokeHue npaBu Bnevam-
A€HUe Aunca Ha nHeBmamusauus BgscHO (HEXOMOZEH-
HO 3aceHueHa gscHa benogpobHa nonoBuHa, 6e3 ga ce
npocaegsBa cvgoB pucyHvk), mpakuusa Ha meguacmu-
HaneH MacuB HagsicHO om cpeguHHama paBHuHa, He ce
u3obpassBa cbpgeyHo-CbgoB cuAayem Ha MUNUYHOMO
msicmo (due. 1).

B 2acmpouHmecmuHanHus mpakm e HaAuuHa
nHeBmamusauus (¢ue. 2). OnucaHu ca Bepmebpo-
kocmanHu uameHeHus — gedopmauus Ha Th7, 6e3
ga ce npocaegsaBa Haauuue Ha pebpeHa gbaa BAaB0;
gedopmupaHu ce npegcmaBsm u mpume mopakaAHu
npewaAeHa — Th8, Th9, Th10.

MoAyueHUME pEeHM2EeHOAOZUYHU gaHHU Hacou-
Bam koM pabomHa guazHo3a ampesust Ha XpaHonpo-
Boga ¢ gucmanHa ¢ucmyaa [19].

3a nbAHOMO gua2HOCMUuuHO ymouHsBaHe Ha
aHoMaAuume e Heobxogumo ga ce ocbuiecmBsm no-
gemauAHuU obpasHu uacaegBaHus upe3 komnlomwbp-
Ha momozgpadus — HamuBHa u nocmkoHmpacmHa.
MoAyueHume usobparkeHus omkpuBam ampesus Ha
xpaHonpoBoga ¢ kocBeHu gaHHU 3a mpaxeoe3oda-
2eanHa ¢ucmyna (duz. 3 u 4).

M3BvpweHume uscaegBaHus uep3 MHO206poUHU
gemauAHu usobparkeHus om komnlombpHa momozpa-
¢dus Busyanusupam gekcmpokapgus u azeHesus Ha
geceHus bsa gpob (duz. 5 u 6).
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ry system reveals tachypnea (about 70/min), de-
creased breathing on the right, conducted sounds
from the upper respiratory tract. Cardiac status
is rhythmic heart activity, clear tones, no murmur
is auscultated. Normal abdominal status. When
an orogastric probe is inserted, it penetrates to a
depth of 10-12 cm. For active monitoring, the child
is placed in an incubator with a concentrated ox-
ygen environment, under constant monitor control.
Due to the abundant flow of saliva, frequent aspi-
ration is required. According to clinical indications,
the child is intubated and placed on mechanical
ventilation under non-intensive parameters [17]. A
routine antibiotic combination, infusion of glucose
and saline solutions and sedative medications are
prescribed. Paraclinical studies show leukocytosis
in the course of a developing inflammatory pro-
cess, biochemical parameters are within reference
limits for age. Specialized cytogenetic analysis of
peripheral blood by GTG banding was performed,
which established a normal female karyotype with-
out numerical and structural abnormalities. From
the conventional X-ray in the upright position, there
is an impression of lack of pneumatization on the
right (inhomogeneously shadowed right half of the
lung, without tracing a vascular pattern), traction
of the mediastinal array to the right of the median
plane, no cardiovascular silhouette is depicted in
the typical location (Fig. 1).

Pneumatisation is present in the gastrointestinal
tract (Fig. 2). Vertebro-costal changes are described
— deformation of Th7, without tracking the presence
of a costal arch on the left; all three thoracic verte-
brae are deformed — Th8, Th9, Th10.

The radiological data obtained point to a work-
ing diagnosis of esophageal atresia with a distal
fistula [19].

For the complete diagnostic clarification of the
anomalies, it is necessary to carry out more detailed
imaging studies by computer tomography, native and
post-contrast. The resulting images revealed esopha-
geal atresia with indirect evidence of a tracheoesoph-
ageal fistula (Fig. 3 and 4).

The multiple detailed computed tomography im-
ages obtained visualize dextrocardia and agenesis of
the right lung (Fig. 5 and 6).
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®Duz. 1. PenzmeHozpacdus Ha 2pbgeH kow, Ha kosmo ce

u306pa39|8a Aunca Ha nHeBmamu3sauus BgFICHO, AUNca Ha

CbPgeHO-CbgoB cuAyem Ha MuNUYHO MACMO

Qua. 2. PenmeeHozpadus, usobpassBawa BepmebpanHu

Fig. 1. Chest radiograph showing lack of pneumatization on the

right, lack of cardiovascular silhouette in typical location

mL: 19.1mm
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BEBE No 200 BEBE N

gedekmu, cmomaweH Mexyp u nHeBmamusauus Ha yepBa

Quaz. 3. CT npodun — cneg anaukauus Ha 2
ml koHmpacmHa mamepus xpaHonpoBogbm ce
npocnegaBa uanbAHeH U guAamupaH B wueH u
npokcumaneH mopakaneH ce2ameHm CbC CAANO
3aBbpwBaw, kpau

Fig. 3. CT-profile — after application of 2 ml of
contrast materia, the esophagus is observed
full and dilated in the cervical and proximal
thoracic segments with a blind ending end

Quz. 4. CT Ha xpaHonpoBog — ¢ac. Kowm-
pacmHama Mamepusi He gocmuaa go cmomax u
mbHku uepBa, kamo 2acmpouHmecmuHaAHUsSm
mpakm ce npegcmaBs aepupaH om BeposmHa
mpaxeoe3opazeanHa pucmyaa

Fig. 4. CT of esophagus — fas. The contrast
materia does not reach the stomach and small
intestines, and the gastro-intestinal tract appears
aerated by a probable tracheo-esophageal fistula



BEBE No 280 Heart and Brain Centre of Excellence

22-November-2023 17:92:49

Image A 86K
Series: W : 1608

@Quz. 5. CT Ha 2pvbgeH kow — He ce BuayaAusupa napeHxum
BgacHo. benogpobHusm napeHxum BasBo e npepaszbHam nopa-
gu BukapeH emousem. [JecHuam 2naBeH bpoHx ce npocaegsaBa
B npokcumanHama cu mpema, gucmaAaHo He ce Busyaausupa

Fig. 5. Chest CT — no parenchyma visualized on the right.
The lung parenchyma on the left is refolded due to vicarious
emphysema. Right main bronchus can be traced in its proximal
third, distally it is not visualized

Cneg usBbpweHume guag2HOCMUuHU u3cAegBa-
Hus ce nocmaBs guazHo3a VACTERL — cuHgpom B
CcbuemaHue ¢ benogpobHa azeHesus.

OcvwecmBeHa e koHcyamauusi ¢ gemcku Xu-
pype. /1 B Hau-kpamovk cpok Ha 21-Bus nocmHamaneH
yac MOMUYEHUEMO € mpaHchopmupaHo B8 ycaoBusi Ha
cnewHocm, uype3 uHmMeH3uBHa mpaHcnopmHa egu-
Huua, Ha uskycmBeHa BeHmuAauusi, NOg MOHUMOPEH
koHmpoa u nepdy3ust ¢ 2aloko3o-coneBu pazmBopu
3a ocowiecmBsBaHe Ha onepamuBHO AeueHue.

OBCb)XOAHE

CuHgpomom VACTERL e psagko 3abonsBaHe c
nposiBa npe3 paHHuUs HeoHamaneH nepuog, koemo
usuckBa 6vp30 pasnosHaBaHe u guaszHocmuka [1].
Yecmomama My ce 3agvpka Hucka cpeg pasAuu-
HUMe nonyAauuu, Ho ce HabalogaBa Bucoka cMbpm-
Hocm npu Hepasno3HaBaHemo my [4]. Emuonozusma
ocmaBa HeHanbAHO u3sicHeHa, kamo ce cnomeHaBam
kakmo 2eHemuuHu, maka u enuzuHemuyHu dakmopu
[3]. 3ag abpeBuamypama VACTERL cmou cuHgpom ¢
aHOMaAUU Ha NPewAEeHu, aHyc, Cbpue, mpaxes, xpa-
HonpoBog, 6vbpeuu u kpauHuuu. V3bpoeHume ge-
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BEBE No 208 BEBE No 268 Heart and Brain Centre of Ex

293765 F
CT CHEST 22-November-2023
ICHEST VENOUS

155 mA 80kV
WL: 40 WW: 408

@uz. 6. CT Ha 2pbgeH kow ¢ koHmpacm — cbpgeuHusm ma-
cuB e ususA0 u3mMecmeH HagsicHo, kamo AeBume cbpgeuHu
kyxuHu ca npeg gecHu. BgsacHo He ce ycmaHoBsBam apme-
puanHu u BeHo3HU 6enogpobHU CcbgoBe

Fig. 6. Chest CT with contrast — the heart array is completely
shifted to the right, with the left heart chambers in front of the
right. Arterial and venous pulmonary vessels are not found
on the right

After the diagnostic tests, a diagnosis of VAC-
TERL syndrome combined with pulmonary agenesis
was made.

A pediatric surgeon was consulted. And in the
shortest possible time, at 21 postnatal hours, the girl
was transported in emergency conditions, through an
intensive transport unit, on artificial ventilation, under
monitor control and perfusion with glucose-salt solu-
tions for operative treatment.

DiscussioN

VACTERL syndrome is a rare disease present-
ing in the early neonatal period that requires rap-
id recognition and diagnosis [1]. Its frequency re-
mains low among different populations, but a high
mortality rate is observed when it is not recognized
[4]. The etiology remains incompletely understood,
citing both genetic and epigenetic factors [3]. Be-
hind the acronym VACTERL stands a syndrome
with abnormalities of vertebrae, anus, heart, tra-
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dekmu ce pasnpegensm c pasAuvHU NpoueHmMu npu
3acezHamume nauueHmu. lMpu 75% om cayuyaime
Mo2am ga ce HabalogaBam u cbuyemaHu aHOMaAuu,
3acd2allu pa3AuYHU op2aHu. BepmebpaaHume gede-
kmu npecmaBasBam 60-80%, kamo mo2am ga ca cbvc
UAU be3 3acseaHe Ha pebpama. B Hawusm cayuau
obpasHume uscaegBaHus omkpuBam munuyHomo 3a
CcuHgpoma BepmebpanHo 3acs2aHe — XEMUNPEWAEH,
egHocmpaHHo 6e3 pebpo ¢ peayamam odopMsHe Ha
ckoauo3sa [19]. Npu 55-90% om nauueHmume ce cpe-
wa umnepdopupaA aHyc UAU aHanHa ampesus. B 25%
om cAyyaume MoXke ga ce omkpusim ypo2eHumaaHu
aHomanuu. CopgeuHo-cbgoBu aHomanuu ce gokaa-
gBam B 40-80%. KoHmpacmHama momozpadus pas-
kpuBa, ue paszanegaHusam om Hac hauueHm e ¢ gekc-
mpokapgus, kamo AeBume cbpgeuHu kyxuHu ca npeg
gecHu. Jedekmu B usnvABaHemo Ha cvpgeuHume
kyxuHu He ce omkpuBam. lopHama u goAHama 6eno-
gpobHa BeHa BagBo ca uHmakmHu, Ho BgacHo He ce
BusyaAusupam apmepuasHu u BeHo3HU 6eAogpobHU
cbgoBe [6]. 50-80% om nauueHmMume ca C mpaxeo-
e3odazeanHa ¢ucmyaa, kamo ms He3agbAKUMEAHO
ce cbuemaBa c e3odazeanHa ampesus [13]. Tosu
psgok gedekm 6u Mo2bA ga Bbge 3anogo3psH ouwe
npeHamanHo upe3 omkpuBaHemo Ha xapakmepHus
3a 6enogpobHUME aHOMaAUU NOAUXUGPaMHUOH, ka-
kbBmo e cnomeHam npu pasaaekgaHomo HoBopo-
geHo. A npu u3BvpwBaHemo Ha nogpobHa deman-
Ha Mopdonozusi npu AuncBauw, cmomMauleH Mexyp ce
nogosupam mpaxeoe3odpazeAHa pucmyaa u esoda-
2eanHa ampesus. BvbpeyHu aHoMaAuu ce cpewam
npu 50-80%, a gebekmu Ha kpauHuuume B 40-50%
om 3acez2Hamume nauueHmu. B koHkpemHus cay-
vau kombuHauusma om XemMunpewaAeH ¢ AuncBauwo
pebpo, mpaxeoesodpazenHa ducmyaa, esopazeanHa
ampesus U Aunca Ha gecHocmpaHHU 6eAogpobHu
cvgoBe Ha nyamoHanHama apmepus HacouBam kom
guazgHoszama VACTERL cuHgpom [1]. Cnhopeg kaacu-
¢dukauusma Ha mpaxeoe3opazearHama pucmyaa no
Gross cmaBa Bonpoc 3a Hau-yuecmus mun aHoMaAus
(85% om cayuauume) — npokcumanHo 3aBvbpuwiBau,
cAaNo xpaHonpoBog ¢ gucmanHa mpaxeoe3odpazean-
Ha ¢ucmyaa [12, 13]. YcmaHoBeHama azeHe3us Ha
geceH 6sA gpob e MHo20 pagko cpewaHa aHoMaAus,
kosmo moXe ga ce cpewHe kamo yacm om pa3szae-
gaHusm cuHgpom [14, 20]. Bogewa kauHuuHa ussiBa
npu moBa 3abonsaBaHe e pasAuyHO nposBeHama no
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chea, esophagus, kidneys and limbs. The listed
defects are distributed with different percentages
in affected patients. In 75% of cases, combined ab-
normalities affecting different organs can also be
observed. Vertebral defects account for 60-80%
and may be with or without rib involvement. In our
case, the imaging studies reveal the typical verte-
bral involvement of the syndrome — hemivertebral,
one-sided without a rib, resulting in scoliosis [19].
Imperforated anus or anal atresia is found in 55-90%
of patients. In 25% of cases, urogenital abnormali-
ties can be detected. Cardiovascular abnormalities
are reported in 40-80%. Contrast tomography re-
vealed that our patient has dextrocardia, with the
left heart chambers in front of the right. Defects
in the filling of the heart cavities are not detected.
Upper and lower pulmonary veins on the left are
intact, but arterial and venous pulmonary vessels
are not visualized on the right [6]. 50-80% of pa-
tients have a tracheo-esophageal fistula, which is
optionally combined with esophageal atresia [13].
This rare defect could be suspected prenatally by
the discovery of polyhydramnios characteristic of
lung anomalies as mentioned in the newborn under
consideration. A tracheo-esophageal fistula and
esophageal atresia are suspected when performing
a detailed fetal morphology in the absence of a gas-
tric bladder. Renal abnormalities occur in 50-80%
and limb defects in 40-50% of affected patients. In
this particular case, the combination of a hemiver-
tebra with a missing rib, tracheoesophageal fistu-
la, esophageal atresia and absence of right-sided
pulmonary vessels of the pulmonary artery points
to the diagnosis of VACTERL syndrome [1]. Accord-
ing to the Gross classification, tracheoesophageal
fistula is the most common type of anomaly (85%
of cases) — a proximally ending blind esophagus
with a distal tracheoesophageal fistula [12, 13]. Es-
tablished agenesis of the right lung is a very rare
anomaly that can be encountered as part of the

syndrome under consideration [14, 20]. Leading



CMeneH guxamenHa HegocmambyHocm u noBuweHa-
ma caAuBauus [15, 16]. Ckopo caeg pakgaHemo ce
ycmaHoBgB8am enu3ogu Ha guchHes u uuaHo3a. Ayc-
kyamupa ce wymHO guwaHe. [uxameAHume cumn-
momMu ce gbakam Ha HaBAuzaHemo Ha dpapuHzeanHa
cekpeuust UAU comaweH cok npe3 mpaxeoe3odaze-
anHama ¢ucmyaa. Onumume 3a 3axpaHBaHe npu
Hepa3no3Hama mpaxeoe3odazeanHa ducmyna we
goBegam go enusogu Ha kawauua, 3agyx, mexkka uu-
aHo3a, anHed, bpagukapgusa u gopu cmbpm. Ezoda-
2eanHama ampe3us munu4yHo ce nposBsBa upes us-
muyaHe Ha neHecma caAuBa npe3 Hoca u papuHkca,
C enu3ogu Ha 3agaBsHe u gucnHes [17]. NI3cnegBaHe-
mo Ha xpaHonpoBoga upe3 coHgupaHe ¢ kamembp
npes3 ycmama UAU Hoca bu Mo2A0 6bp30 ga Hacouu
kauHuuucma kbm masu aHomaaus. Mpobama, u3Bobp-
weHa 3a nobpBu nom om Elefant npe3 1960 2., omkpu-
Ba, ue npu ampe3sus BvBegeHusm kamembp cnupa
go HuBomo Ha gedpekma u He ce gocmuza go cmo-
max. Mpu Bcuuku HoBopogeHu ¢ obuaHa cekpeuus Ha
caloHka om opodapuHkca u pecnupamopeH gucmpec
mps6Ba ga ce mbpcu mpaxeoe3odazeanHa pucmyaa
CbC UAU Be3 ampe3us Ha xpaHonpoBoga. M3caegBa-
Hemo ce u3BopwBa nvpBo upe3 HamuBHa peHmze-
Hozpadus Ha UAAOMo mMAAO, caeg koemo ce gobaBs
BogopazmBopum koHmpacm. ObukHoBeHUme peHm-
2eHoBu uscaegBaHus He BuHazu ycnsBam HanbAHO
ga omkpusam Bcuuku 3acezHamu opz2aHu. CvBpe-
MEHHUMe Memogu 3a obpasHu u3cAegBaHus kamo
komnlomovpHa momozpadus gaBam BbamoxkHocm 3a
NO-NPeuu3Ho U gemalAHO u30bpassBaHe Ha mMo3u
mun aHoMaAuu. Ha Bcuuku HoBopogeHu mps6Ba Bo3-
Mo>KHO Hau-6bp30 ga ce ocuzypu xochumaausauus 8
cneuuaAusupaHa gemcka xupypauuHa kauHuka, mou
kamo geduHumuBHOMO AeueHue e camo onepamuB-
HO. Xupyp2uuyHOomo AeuveHue cu nocmalBs 3a uea ga
Bv3cmaHoBu npoxogumocmma Ha xpaHonpoBoga u
ga npemaxHe mpaxeoe3odpazearHama pucmyaa.

B Hawusm kauHuueH cayual HOBopogeHOmo cheg
pakgaHemo e ¢ maxunHesi u MHo2okpamHo noBpvuwia-
He Ha neHecmu cekpemu. Bop3o HacmbnBa cmeneHHO
BrowaBaHe B cbcmosHUeMO Cbc 3agbAbouyaBaHe Ha
guxameAHama cumnmomamuka. [Mpu nocmvnBaHe B
omgeAneHuemo kbMm cmaHgapmHama oueHka Ha coma-
muyHusa cmamyc ce u3BopwBa u 3agbAKUMEAHO COH-
gupaHe Ha xpaHonpoBog u aHyc, koemo ueau npoBepka
Ha npoxogumocmma. TunuuHama kauHuuHa kapmuHa
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clinical manifestation of this disease is respiratory
failure and increased salivation [15, 16]. Soon after
birth, episodes of dyspnea and cyanosis are estab-
lished. Loud breathing is auscultated. Respiratory
symptoms are due to the entry of pharyngeal se-
cretions or gastric juice through the tracheoesoph-
ageal fistula. Attempts to feed in an unrecognized
tracheoesophageal fistula will result in episodes of
coughing, dyspnea, severe cyanosis, apnea, brady-
cardia, and even death. Esophageal atresia typical-
ly presents with frothy nasal and pharyngeal dis-
charge, with episodes of choking and dyspnea [17].
Examination of the esophagus by probing through
an oral or nasal catheter could quickly direct the cli-
nician to this abnormality. The trial, first performed
by Elefant in 1960, found that in atresia, the intro-
duced catheter stops at the level of the defect and
does not reach the stomach. A tracheoesophageal
fistula with or without esophageal atresia should be
sought in all neonates with copious oropharyngeal
salivation and respiratory distress. The examination
is first performed by native whole-body radiography,
after which water-soluble contrast is added. Ordi-
nary X-ray examinations do not always manage to
fully detect all the affected organs. Modern imag-
ing methods such as computed tomography enable
more precise and detailed imaging of this type of
anomalies. All newborns should be hospitalized in
a specialized pediatric surgery clinic as soon as
possible, since definitive treatment is only opera-
tive. Surgical treatment aims to restore the patency
of the esophagus and eliminate the tracheoesoph-
ageal fistula.

In our clinical case, the newborn after birth
presented with tachypnea and repeated vomiting
of frothy secretions. Gradual worsening of the
condition quickly occurs with deepening of the re-
spiratory symptoms. Upon admission to the depart-
ment, for the standard assessment of the somatic
status, a mandatory probing of the esophagus and
anus is performed, which aims to check patency.
The typical clinical picture and the open stop at a
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u omkpumus cmon Ha gbAbouuHa 10-12 cm HacouBam
kAuHUYHOMO MucAeHe kbm guazHo3a ampesus Ha xpa-
HonpoBoga ¢ mpaxeoe3odazenHa ducmynaa. BegHaza
ca HanpaBeHu peHmezeHoBu uscaegBaHus, Bmopomo
om koumo ¢ koHmpacm, HoO e HeobxogumMo ocbuecm-
BsaBaHemo Ha komnlombpHa momozgpadus. Om uskalo-
UUMEAHO 3HaYeHUe e poAsima Ha cneuuaAucmume no
obpasHa guasHocmuka u BwvamokHocmma 3a cBoe-
BpemeHHO npoBexkgaHe Ha komnlombpHa momozpadus
[19]. Ypes noayueHUMe nogpobHU obpasu Ha MyAmu-
CucmemMHUMe aHomMaAuu npu gememo geduHumuBHo
ce nocmaBs guasHo3a VACTERL 8 kombuHauus ¢ be-
AogpobHa gecHocmpaHHa azeHesus [10]. Ypes e2eHe-
muyHama Aabopamopusl, ¢ kosmo pasnorazame, € Ha-
npaBeH uumozeHemuyeH aHaAu3 Ha nepudepHa kpbB,
koumo He omkpuBa BpoUHU U cMpyKmMypHU XPOMO30M-
HU aHoMaAuu. Heobxogum e no-paswupeH 2eHemuyeH
aHaAu3, mblU kamo npuaokeHusm mMemog He mMoXe ga
uskAlouu HaAauuue Ha HuckocmeneHeH Mo3aluuu3bM,
Mukpogeneuuu, Mukpogynaukauuu u gpyau cmpykmyp-
HU xpomo3omHu npeycmpoucmBa [2]. Caeg npukalou-
BaHe Ha guagHOCMUYHUSA naHeA gememo e nocmaBeHo
Ha anapamHa BeHmuaauus nopagu 3agbAbouaBauwia
ce benogpobHa cumnmomamuka [17]. HasHaueHa e
cegamuBHa u wupokocnekmbpHa aHmubuomuyHa me-
panusi, a MemaboAumMHUME npouecu ce obe3neyaBam
upe3 uHdy3us Ha napeHmepanHu pasmBopu. Makcu-
MaAHO 6bp30 e u3BvpweHa koHcyamauus ¢ gemcku
xupype u go kpas Ha nbpBomo geHoHowwue B ycaoBus
Ha cnewHocm, B kyBbo3, Ha uzkycmBeHa BeHmunauus,
nog MoHumopeH KoHMpoA u nepdysus Ha 2Aloko3Hu
pasmBopu MOMUYEHUEMO € MpaHCNOPMUpPaHo upes3
cneuuanusupaH HeoHamono2uueH ekun kem YMBAACM
A 1upo20B“ — Codus.

N3soan

B HeoHamoAOz2uuHUME OMQeAeHUs CUHgPOMbM
VACTERL e psagko cpewaHo 3aboasBaHe C pasHOo-
bpasHa kauHuuHa kapmuHa. Bogeuwu ca nposBume Ha
pa3AuYeH No cmeneH pecnupamopeH gucmpec B pe-
3yamam Ha mpaxeoe3odazeanHama pucmyaa C UAU
6e3 ampesus Ha xpaHonpoBoga kamo yacm om CuHg-
poma, npu koumo ce Hanaza 6bp30 guagHoCMUUUpPaHe
nopagu cepuo3eH puck 3a >kuBoma Ha maAkume nauu-
eHmu. Om 02pOoMHO 3HaveHue € gocmbnbm go Buco-
kokBaauduuupaH meguuuHcku ekun, BbamokHocmma
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depth of 10-12 cm direct the clinical thinking to a
diagnosis: Esophageal atresia with tracheoesoph-
ageal fistula. X-rays were immediately done, the
second of which with contrast, but it is neces-
sary to carry out computed tomography. Of ut-
most importance is the role of imaging specialists
and the possibility of timely computer tomogra-
phy [19]. Through the obtained detailed images of
the multisystem anomalies in the child, a defini-
tive diagnosis is made: VACTERL in combination
with right-sided pulmonary agenesis [10]. Through
the genetic laboratory, with which we have a cy-
togenetic analysis of peripheral blood, which did
not detect numerical and structural chromosomal
abnormalities. A more extensive genetic analysis
is necessary, since the applied method cannot
exclude the presence of low-grade mosaicism,
microdeletions, microduplications and other struc-
tural chromosomal rearrangements [2]. After com-
pleting the diagnostic panel, the child was placed
on mechanical ventilation due to worsening pulmo-
nary symptoms [17]. Sedation and broad-spectrum
antibiotic therapy were prescribed, and metabolic
processes were ensured by infusion of parenteral
solutions. A consultation with a pediatric surgeon
was carried out as quickly as possible and by the
end of the first day in emergency conditions, in
an incubator, on artificial ventilation, under moni-
tor control and perfusion of glucose solutions, the
girl was transported by a specialized neonatology
team to UGHACEM “Pirogov”.

CONCLUSIONS

In neonatal wards, VACTERL syndrome is a rare
disease with a diverse clinical picture. Leading are
the manifestations of varying degrees of respiratory
distress as a result of the tracheo-esophageal fis-
tula with or without esophageal atresia as part of
the syndrome, in which rapid diagnosis is required
due to a serious risk to the life of small patients.
Of great importance is access to a highly quali-
fied medical team, the possibility of a multidisci-
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3a MyAmugucCuunAuHapeH nogxog u npucbcmBuemo  plinary approach and the presence of state-of-the-
Ha Hau-cbBpemeHHU MeguuuHcku mexHoAaoz2uu 3a no-  art medical technologies for a quick and accurate
cmaBsHe Ha 6vp3a u eksakmHa guazHo3a. KombuHa- diagnosis. The combination of the three conditions

uusma om mpume ycAoBus ocueypsiBa Ha HoBopoge-  provides newborns with the best care and chance
HUmMe Hau-gobpu 2pwku U WaHc 3a ouensBaHe. of survival.
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HEBWUHEH 10 NOKA3BAHE HA NPOTUBHOTO: KPUMTOINEHEH UHCYAT
MPU NEPCUCTUPALL, OBAAEH OTBOP — KAUHUYEH CAYYAN

T. CmameHoBa', M. CamapgrkueBa’, 4. CumoBa'?? T. BekoB'*?

'"MBAA ,,Copue u Mo3vk” — lreBeH
2bwazapcku kapguoAoauyeH uHcmumym
SMeguuuHcku yHuBepcumem — NMreBeH

Peslome. Nepcucmupawusm oBareH omBop (persistent foramen ovale — PFO) e Hal-yecmama aHamomuy-
Ha npuyuHa 3a MexkgynpegcbpgeH gedekm, cpewia ce npu egHa yemBbpm om HaceaeHuemo. ObukHoBeHO
npomuya 6e3cuMNMOMHO, HO MOXKe ga npuyuHU napagokcanHa emboaus, nposBsaBawa ce kamo uHcyAm,
MuokapgeH uHdapkm uau nepudepHa ucxemus. Koezamo PFO ce omkpue npu nauueHm ¢ kpunmozeHeH uH-
cyam, He BuHazu e acHo gaau omBopbm uma Bpb3ka ¢ He20 uau e cayvaiHa Haxogka. RoPE score cucme-
Mama, us4yucaaBa kakBa e BeposmHocmma Ha PFO ga 6bge emunozuveH pakmop 3a npeXkuBeHust UHCyAm
u oueHsiBa pucka om noBmopHama My ussBa. ToukoBama cucmema uma 3HaueHue 3a nognomazaHe Ha
kauHuuucmume npu B3emaHe Ha peweHue 3a BmopuuHa npopurakmuka. NMpegcmaBsame kauHuueH cayyau
Ha nauueHm Ha 66-2oguHu, nocmbnBauw, 8 kauHukama no kapguonozus no noBog Ha yecmo 2naBoboaue
u cBemoBbpmeX, Ha dpoHa Ha cybonmumaneH KOHMPOA Ha apmepuaAHOomMo HansdzaHe. C MeguuuHcka uc-
mopus 3a npeXkuBaH ucxemuueH Mo3byeH uHcyam (MIMW) B baceliHa Ha AsBa cpegHO-MO3byHa apmepust
(BACMA). Om npoBegeHomo exokapguozpadcko uscregBaHe ¢ gaHHU 3a aHeBpuama Ha Mexkgynpegcbpg-
Hama npezpaga, knacupuuupaHa kamo mun 4. Tel kamo 8 MHO20 cAyvau aHeBpu3MaAHOMO pa3wupeHUE e
CcbyemaHo ¢ Haauvuemo Ha komyHukauus MeXgy npegcbpgusima, ce npoBegoxa gonbAHUMEAHU guagHoC-
muYHU u3cAegBaHus, koumo ycmaHoBuxa meXkgynpegcopgeH gedekm, gokasBaw, Haauuue Ha PFO. Om-
kpumusm PFO goBege go xunomesama 3a napagokcanHa emboAus, goBeaa go UHCyAm. 3a ga ycmaHoBum
kakBa e Bpvskama mexkgy gBeme Haxogku usnoA3Baxve ckana 3a oueHsBaHe RoPE. Ha 6azama Ha Bcuu-
ku npoBegeHu obpasHu uscaegBaHus u oueHkama om RoPE score, Ha kapguoAo2uyeH mum npeugHuUxme
nauueHmMbm kamo nokasaH 3a koHcepBamuBHO AeueHUe U be gexocnumaausupaH ¢ mepanus 3a goma,
BkalouBawa aHmuazpezaHm. B Mmamepuana nogpobHo e onucBaH anzopumoMbm Ha gelicmBue Ha Bcuuku
guazHocmuyHu mecmoBe 3a uHgeHmMudukauusma Ha PFO u oueHka Ha Bpb3kama mexkgy oBaaHus omBop
U uHgekcHomo uepebpanHo UCXeMUYHO cbbumue. CneuuanHo BHUMaHUe e omgeAeHo Ha Hakou kalouoBu
mouku, none3Hu B ekegHeBHama npakmuka, koumo obobwiaBam kak no-gobpe ga pasbupame KAUHUYHOMO
3HaueHue Ha PFO. C Hacmosawus kKAuHUYeH cayyall ce obpoula BHUMaHUE Ha NbpBocmeneHHOMO 3HavYeHuUe
Ha pabomama B8 MyAmugucuunAuHapeH ekun u Ha mopceHemo Ha koHcyamauus ¢ kapguonoz 3a npoBexk-
gaHe Ha ckpuHuHz 3a PFO npu nauueHmu ¢ kpunmoz2eHeH UHCYAM, 0COBEeHO npu MAagu nauueHmu 6es
npugpy>kaBawu mpaguuuoHHU puckoBu dakmopu 3a Hezo.

(%)
—
P
=]
o
e
-5}
(7}
[}
o
~
=
[
EA
=
S
=
E
[
Ea
=
=
=
<
x

KalouoBu gymu: kpunmozeHeH uHcyam, nepcucmupauw, oBaneH omBop, mexkgynpegcopgHa aHeBpusma,
napagokcanHa emboaus, 6b6bA-mecm, RoPE score

INNOCENT UNTIL PROVEN GUILTY: PERSISTENT FORAMEN OVALE IN CRYPTOGENIC
STROKE — A CLINICAL CASE

T. Stamenova', M. Samardzhieva’, I. Simova"??, T. Vekov'?*

"Clinic of Cardiology, ,Heart and Brain“ Medical Center — Pleven
2Bulgarian Cardiology Institute
3Medical University — Pleven

Abstract. Persistent foramen ovale (PFO) is the most common anatomic cause of atrial septal defect,
occurring in one quarter of the population. It is usually asymptomatic, but may cause paradoxical embolism
manifesting such as stroke, myocardial infarction, or peripheral ischemia. When a PFO is found in a patient
with cryptogenic stroke, it is not always clear whether the foramen ovale is related to it or an incidental
finding. The RoPE score system calculates the probability of a PFO being an etiological factor for the
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experienced stroke and estimates the risk of its recurrence. The scoring system has implications for
assisting clinicians in making secondary prevention decisions. We present a clinical case of a 66-year-
old patient admitted to the cardiology clinic with frequent headaches and dizziness, in the background
of suboptimal blood pressure control. With a medical history of experienced ischemic stroke (ICS) in the
left middle cerebral artery (LBMA). From the performed echocardiographic examination with data on the
aneurysm of the interatrial septum, classified as type 4. Additional diagnostic studies were performed,
which established an interatrial defect, proving the presence of a Resistant Foramen Ovale (PFO). The
discovery of the PFO led to the hypothesis of paradoxical embolism that led to the stroke. To determine
the relationship between the two findings, we used the RoPE rating scale. The paper details the algorithm
of all diagnostic tests for PFO identification and assessment of the relationship between the PFO and the
index cerebral ischemic event. Special attention is given to some key points useful in daily practice that
summarize how to better understand the clinical significance of PFO. This clinical case highlights the
paramount importance of working in a multidisciplinary team and seeking consultation with a cardiologist
to screen for PFO in patients with cryptogenic stroke, especially in young patients without accompanying
traditional risk factors for stroke.

Key words: cryptogenic stroke, persistent foramen ovale, interatrial aneurysm, paradoxical embolism,
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bubble test, RoPE score

BbBEOEHUVE

Mepcucmupawusm oBaneH omBop (persistent
foramen ovale — PFO) e ¢usuonozuuHa mexXkgynpeg-
cbpgHa komyHukauus, kosmo e Heobxoguma 3a ¢e-
manHomo kpbBoobpaweHue. OmBopbm Bce ouwe
npucbcmBa npu HOBoOpogeHOmMO, HO C MeueHue Ha
Bpememo gBama pvba — septum primum u septum
secundum, ce caenBam, cv3gaBauku npezpaga mexkgy
ABomo u gacHomo npegcbpgue. PFO moke namono-
2UYHO ga nepcucmupa caeg BbmpeympobHus >kuBom
npu 25% om Bv3pacmHama nonyaauus u ce cBop3Ba
C no-20AfMa Yecmoma Ha kpunmoz2eHHU UHCyAmu, a
OCHOBHUsSIM npegnoAazaem MexaHu3bM e napagokcan-
Ha emboAusi om BeHo3eH cbcupek, koumo npemuHaBa
npe3 Hez20. 3a ga ce ugeHmuduuupa kol kpunmoze-
HeH uHcyam ce gobaku Ha PFO e paspabomeHa mo-
ykoBa cucmema Rope Score, upes kosmo ce oueHsiBa
npuyuHHO-cAegcmBeHama Bpov3ka ¢ uHcyama, kakmo
u BeposmHocmma ga ce noBmopu. Cv3gageHama
ckana 3a oueHka, BkalouBawa ¢akmopu kamo maa-
ga Bb3pacm, mecmononokeHue Ha kopmukaneH UH-
dapkm u Aunca Ha mpaguuuoHHU puckoBu ¢pakmopu
3a uHcyam, ce cBobp3Ba ¢ BeposmHocmma PFO ga
bbge namozeHeH, npugpy>keH om noBuweH puck om
peuuguB Ha uHCyAm cAeg uHgekcHus. Pe3yamambm
RoPE e kalouoB 3a B3emaHe Ha cneuupuyHu mepa-
neBmuuHuU peweHus gaAu ga ce us3Bbpwu hepkymaH-
Ho 3amBopsHe Ha PFO, uau ga ce npuaoxku koHcepBa-
mMuBHO AeueHue 3a BmopuuHa npodurakmuka.

>> 40

INTRODUCTION

Persistent foramen ovale (PFO) — is physiolog-
ical interatrial communication that is necessary for
fetal circulation. The opening is still present in the
newborn, but over time — the two edges (septum
primum and septum secundum) fuse, creating a
septum between the left and right atria. PFO may
pathologically persist after intrauterine life in 25%
of the adult population and is associated with a
higher incidence of cryptogenic strokes, and the
main suspected mechanism is paradoxical embo-
lism from a venous thrombus passing through it. In
order to identify which cryptogenic stroke is due to
PFO, a Rope Score scoring system was developed,
which assesses the cause-and-effect relationship
with the stroke, as well as the likelihood of recur-
rence. The created score scale included factors
such as young age, cortical infarct location, and
absence of stroke risk factors, associated with the
likelihood of PFO being pathogenic, accompanied
by an increased risk of post-index stroke recur-
rence. The RoPE result is key to making specific
therapeutic decisions, whether to perform percuta-
neous PFO closure or to apply conservative treat-
ment for secondary prevention.



KAVHWYEH CAYYAI

MNMpegcmaBave cayyas Ha nauueHmka Ha 66 2o-
guHu, nocmovnBawa B8 KauHukama no kapguonozus no
noBog Ha yecmo 2naBoboaue, BueHe Ha cBam u 3aAu-
maHe, cobcmosiHue Ha ¢oHa Ha mpygeH koHmpoa Ha
apmepuanHOmMo HaAsizaHe — noBuwaBa cmouHocmu Ha
apmepuanHomo HaasizaHe (AH) go 200/130 mmHg. MNa-
uueHmkama cvobwaBa 3a copuebueHe U AecHa ymopa
npu ¢pusuvecku ycuaus, nopagu koemo cnupa Ha 200 m
3a noyuBka. Kamo npugpy>kaBauwiu 3abonsBaHus 6oaHa-
ma cbobuiaBa 3a 3axapeH guabem mun 2 Ha meguka-
MEHMO3Ha mepanusi, mupeougum Ha XawumMomo, CbC-
mosiHUe caeg cybmomanHa mupeugekmomus no noBog
mymop (He npegocmaBs meguuuHcka gokymeHmauus),
cbcmosHUe caeg aronaacmuka Ha gacHa masobegpe-
Ha cmaBa no noBog Ha ¢pakmypa — om loau 2022 2.,
npugBuwkBa ce Bce owe ¢ namepuuu.

MauueHmkama e ¢ MeguuuHcka ucmopus 3a npe-
»kuBsiH ucxemuueH Mmo3bueH uHcyam (MMIN) 8 BACMA
— 13.12.2022 2., ycmaHoBeH om npoBegeHa komnlo-
mobpHa momozpadus (KT) Ha ernaBama B gpyzo Ae-
yebHo 3aBegeHue. Mo Bpeme Ha mozaBawHama xoc-
numaausauusi € npoBegeHo 24-uacoBo xoamep-EKI
uscnegBaHe ¢ gaHHU 3a: OCHOBeH pumbM CUHYCOB,
MUHUMaAHa cbpgeyHa yecmoma 58 yg./min, makcu-
MaAHa cbpgeuHa yecmoma 100 yg./min, eguHU4HU
MoHoMOpdHU kamepHu ekcmpacucmoau. Haauue e u
damunHa aHamHe3a 3a Mauka u bawa c npekuBsaH
VIMW. MauueHmkama He ynompebsBa ankoxon uAu
3abpaHeHuU Hapkomuuu u He nywu.

Mpu nocmwvnBaHemo 6GoAHama e Ha mepanus
cbe: ramipril/amlodipine 5/5 mg x 1 maba. gHeBHo;
bisoprolol fumarate/hydrochlorothiazide 5/6.25 mg x
1 maba. gHeBHo; moxonidine 0.4 mg 2 x 1 maba.;
piracetam 1200 mg; vinpocetine 10 mg; metformin
hydrochloride 1000 mg 3 x 1 maba.; selen.

Mpu npeanega e apebpunHa, 8 gobpo 0bwo coue-
mosHue, 6e3 omkAoHeHus BbB dusukanHus cmamyc.

Om npoBegeHomo enekmpokapguozpadcko (EKI)
uscnegBaHe ca HaAuue gaHHU 3a CuHycoB pumbm,
copgeuHa yecmoma — 100 yg./min, AsBa enekmpuuHa
oc, 6e3 penoAIpuU3aUUOHHU NpoMeHU. (duz. 1).

Om napakauHuuHume u3scaegBaHus npu nocmbn-
BaHemo e ¢ gaHHU 3a Aeko 3aBuweHu azomHu noka-
3ameAu — kpeamuHuH — 125.0 umol/l (npu Hopma: 53-
106 pumol/l); eGFR — CKD EPI ¢opmyaa — 39 ml/min
(npu Hopma: 60-120 mi/min) (36 cmaguu no KDIGO).

T. Stamenova et al.
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CLINICAL CASE:

We present a clinical case of a 66-year-old fe-
male patient admitted to the Cardiology Clinic due to
frequent headaches, dizziness and loss of balance,
a condition against the background of difficult blood
pressure control — increased blood pressure (BP) val-
ues up to 200/130 mmHg. The patient reports palpita-
tions and easy fatigue during physical exertion, which
is why she stops at 200m to rest.

As accompanying diseases, the patient reports
diabetes mellitus type 2 on drug therapy, Hashimo-
to’s thyroiditis, condition after subtotal thyroidec-
tomy due to a tumor (no medical documentation
provided), condition after alloplasty of the right hip
joint due to a fracture — July 2022, she still gets
around on crutches. With a medical history of isch-
emic brain stroke (IBS) in BLSMA - 13.12.2022.
During the hospitalization at the time, a 24-hour
Holter-ECG was performed with the study of data
on: basic sinus rhythm, min. heart rate 58 bpm,
maximum heart rate 100 bpm, single monomorphic
ventricular extrasystoles.

With a family history of a mother and father with
a previous IBS. The patient has no personal history of
smoking, alcohol or drug consumption.

Therapy on admission: ramipril/amlodipine 5/5
mg x 1 tabl. daily; bisoprolol fumarate/hydrochlorothi-
azide 5/6.25 mg x 1 tabl. daily; moxonidine 0.4 mg 2
x 1 tabl.; piracetam 1200 mg; vinpocetine 10 mg; met-
formin hydrochloride 1000 mg 3 x 1 tabl.; selenium.

On examination, she was afebrile, in good condi-
tion, without deviations in physical status.

From the electrocardiographic (ECG) examina-
tion with sinus rhythm, heart rate — 100 beats/min,
left electrical axis, without repolarization changes
(Fig. 1).

From the paraclinical tests with data on slight-
ly elevated nitrogen indicators — Creatinine — 125.0
pmol/l (at the norm: 53-106 pmol/l); eGFR — CKD
EPI formula — 39 ml/min (with norm: 60-120 ml/min)
(KDIGO stage 3B).
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AT s Fig. 1. 12-channel ECG
Mpucmonu ce kbm exokapguozpadus (ExoKl), om Echocardiography (EchoCG) was performed,

kosmo ce ycmaHoBu cuAnHo nogBukHa meXkgynpeg-  which revealed a highly mobile atrial septum with
CbpgHa npeepaga C HeobuuauHa usnvkHarocm koM  apnormal bulging toward the left atrium (evi-

rsBomo npegcopgue (gaHHu 3a aHeBpusma Ha Mekgy-  gence of atrial septal aneurysm). The ejection
npegcopgHama npezpaga). Ppakuusma Ha usmaack-

BaHe Ha AsBama kamepa e 3anaseHa, Npu HOPMaAHU
pasmepu u obemu Ha cbpgeuHu kyxuHu. He ce ycmano-
Buxa xemoguHaMu4HO 3Hauumu kaanHu Aesuu (due. 2).

Mo kanacudukauusma 3a mexkgynpegcopgHu aHe-
Bpusmu e kaacuduuupaHa kamo mun 4 ¢ noBuwe-

Ha ekckypaus koM AsiBo npegcbpgue, B cpaBHeHue ¢ W€ classify it as type 4 with increased excursion to
gAacHo (due. 3). the left atrium compared to the right (Fig. 3).
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fraction of the left ventricle is preserved, with
normal sizes and volumes of cardiac cavities.
No hemodynamically significant valvular lesions
were found (Fig. 2).

From the classification for interatrial aneurysm,

O — gacHo npegcobpgue; OK — gsicHa kamepa;
Al — asB8o npegcovpgue; AK — agBa kamepa;
RA - right atrium; RV - right ventricle; LV — left
atrium; LV — left ventricle

®uz. 2. ExoKl 2D TTE A4C - cbc cmpenkama e obo3HaueHa cuaHo nogBuxkHama meXkgynpegcopgHa npegpaga ¢ no-2oasama
usnvkHanocm koM AsBo npegcovpgue
Fig. 2. Echocardiography 2D TTE A4C — the highly mobile atrial septum with greater prominence towards the left atrium
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Type 3RL

Tou kamo B mMHO20 cayuyau aHeBpuamama Ha
MeXkgynpegcbpgHama npezpaga € cbyemaHa C Ha-
Auduemo Ha komyHukauus mexkgy npegcopgHume
kyxuHu, HanpaBuxme gonbAHUMEAHU guagHOCMUYHU
mecmoBe, koumo ga Hu gagam noBeue uHdopmauus.

3anouHaxme c¢ npoBekgaHemo Ha BbboA-mecm
(bubble test) npu mpaHcmopakaaHa exokapguozpadus
(TTE). 3a npoBexkgaHemo Ha 6bbbA-mecm ce U3NOoA3-
Ba cmec om 9 ml — >kenody3uH 4% UHDY3UOHEH pas-
mBop u 1 ml Bbagyx, koumo ce pa3bbpkBam 10 nomu
B 2 cnpuHu0Bku om 10 ml, cBop3aHu kbm mpunvmHuk,
kamo ueama e gobpe ga ce obmeHu cmecma Bo3gyx—
»kenody3uH U ga ce nocmugHe gobpo paspexkgaHe,
maka ue ga ce obpasyBam mukpockonuuHu mMexypue-
ma. Caeg moBa pasamBopbm ce uHXkekmupa BvB BeHa,
gokamo ce u3BopwBa TTE. Mexypuemama nomyBau-
ku npe3 BeHama, gocmuzam go gecHume CbpgeyHu
kyxuHu. Ako cbpuemo e C HopmaAHa aHamoMuuyHa
cmpykmypa, we ce Bugu kak mexypuemama Bausam B
gsicHOomo npegcovpgue, creg moBa B gacHama kamepa
u npemuHaBam B benogpobHomo kpvBoobpauleHue,
kogemo ce paspywaBam B8 6erogpobHume kanuaspu
u cbomBemHo He npemuHaBam B cucmemHama uup-
kynauus. Mopagu moBa, ako ce Bugu, ye mexypuema-
ma HaBauzam B asBama cmpaHa Ha cbpuemo, moBa
nokasBa, ue uma HeobuuaeH omBop MeXkgy gBeme
cmpaHu Ha Cbpuemo.

Mpu Hawua nauueHm no Bpeme Ha BbLHLA-Me-
cma ce HabalogaBa epekm Ha ommuBaHemo B gacHo
npegcopgue U eguHUYHU Mukpomexypyema npemu-
Hanu u gBuxkewu ce B AeBume kyxuHu. ToBa noka3Ba,
ye uma Hanuuue Ha gedpekm B mekgynpegcbpgHama
npezpaga, koimo 3a MomeHma He e Bugum.

T. Stamenova et al.
Innocent until proven guilty... CARDIOLOGY&
Volume 7, Number 3 + 2024 CARDIAC SURGERY

Qua. 3. Knacudpukauus Ha mexkgynpegcopgHume
aHeBpuamu

Fig. 3. Classification of interatrial aneurysm

Since in many cases the aneurysm of the inter-
atrial septum is combined with the presence of com-
munication between the atrial cavities, we wanted to
do additional diagnostic tests that would give us more
information.

We started with the bubble test during trans-
thoracic echocardiography (TTE). To conduct a
bubble test, a mixture of 9 ml — Gelofusin 4% in-
fusion solution and 1 ml of air is used, which are
mixed 10 times in 2 syringes of 10ml connected to
a tripartite, the aim being to exchange the air-ge-
lofusin mixture well and achieve good dilution so
that microscopic bubbles form. Then the solution
is injected into the vein while the TTE echocar-
diogram is performed. The bubbles travel through
the vein and reach the right heart chambers. If the
heart has a normal anatomical structure, you will
see how the bubbles enter the right atrium, then
the right ventricle and pass into the pulmonary
circulation, where they break up in the pulmonary
capillaries and, accordingly, do not pass into the
systemic circulation. Therefore, if bubbles are
seen entering the left side of the heart, this indi-
cates that there is an abnormal opening between
the two sides of the heart.

In our patient, during the bubble test, a washout
effect was observed in the right atrium and single mi-
crobubbles passed and moved into the left ventricles.
This indicates that there is a defect in the atrial sep-
tum that is not visible at the moment.
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Quaz. 4. ExoKl 2D TTE A4C u bubble test. Cbc cmpenka e
o0b6o3HaueH epekmom Ha ommuBaHemo B gacHO npegcbpgue

Fig. 4. Echocardiography 2D TTE A4C and Bubble test. The
arrow indicates the washout effect in the right atrium

MosiBama Ha mukpockonuuHu mexypuema B AeBu-
me cobpgeuHu kyxuHu u BusyaausupaHusm edekm Ha
ommuBaHemo, nokasa Haauuuemo Ha gedekm B mexk-
gynpegcopgHama npezpaga, koemo 6e npuyuHa ga ce
npucmbnu kbm npoBerkgaHemo Ha mpaHce3odazeanHo
exokapguozpadcko uscnegBare (TEE), 3a ga Hu gage
no-kamezopuueH omzoBop 3a omkpumama Haxogka.

Mpu npoBekgaHemo Ha TEE no-sicHo ce Buay-
aAusupa abHopMHo nogBukHama MexXkgynpegcbpgHa
npezpaga. OmHoBo ce npoBege 6b6bLA-Mmecm, kamo
uH>kekmupaHemo Ha pasmBopa goBege go gvkg om
Mexypuema, npemuHaBawu om gacHo (Or) kom As80
npegcopgue (Al). N ce Busyanusupa mekgynpeg-
copgHusa gedpekm, gokasBauw, Haauuue Ha PFO.
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Quea. 5. ExoKI 2D TTE A4C u bubble test — HabalogaBa ce npemu-
HaBaHe Ha BbanoHuema om gacHo B AsBo npegcbpgue u Bnocaeg-
cmBue B AsBama kamepa om mekgynpegcopgeH gedekm. Coc
cmpenku ca 0603HaueHU hpemuHaAume banoHuema B AsBa kamepa

Fig. 5. Echocardiography 2D TTE A4C and Bubble test — the
passage of bubbles from the right to the left atrium and subsequently
into the left ventricle due to an interatrial defect is observed. Passed
bubbles in the left chamber are indicated by arrows

The appearance of microscopic bubbles in the
left heart cavities and the visualized washout effect
showed the presence of a defect in the inter-atrial
septum, which was the reason to proceed with con-
ducting a transesophageal echocardiographic exam-
ination (TEE) to give us a more definitive answer to
the discovered finding.

During the TEE echocardiogram, the abnormally
mobile inter-atrial septum is more clearly visualized. A
bubble test was performed again, and injection of the
solution resulted in a shower of bubbles passing from
the right atrium (RA) to the left atrium (LA). And the
interatrial defect is visualized, proving the presence
of a PFO.

0N — gsacHo npegcbpgue; Al — As8o npegcbpgue; AoK — aopmHa
kaana; RA — right atrium; LA — left atrium; AoV — aortic valve

Quz. 6. TpaHce3odazeanHa exokapguozpadus (TEE) x Plane —
cbc cmpenka e ombeaszaHa MeXgynpegcopgHama npezpaga c
HeobuuauHa usnvkHarocm kbm AgB0 npegcbpgue

Fig. 6. Transesophageal echocardiography (TEE) x plane — the
atrial septum with an unusual bulge towards the left atrium is
marked with an arrow



@uz. 7. TpaHcesodazeanHa exokapguozpadus (TEE), ME RV
inflow-outflow view u bubble test — HabAlogaBa ce npemuHaBaHe
Ha banoHuema om gacHomo B AaBomo npegcoupgue. Coc cmpeku
ca obo3HaueHU npemuHaaume 6anoHuema B AsBo npegcbpgue
Fig. 7. Transesophageal echocardiography (TEE), ME RV
inflow-outflow view and Bubble test — passage of bubbles from
right to left atrium is observed. Passed bubbles in the left atrium
are indicated by arrows

T. Stamenova et al.
Innocent until proven guilty... CARDIOLOGY&
Volume 7, Number 3 - 2024 CARDIAC SURGERY

Quz. 8. TpaHcesodazeanHa exokapguozpadus (TEE) 2D u 3D
u bubble test — HabalogaBa ce npemuHaBaHe Ha 6anoHuema
om gacHomo B AgBomo npegcbpgue. Cbc cmpenku ca o6o-
3HaueHU npemuHaBawiu banoHuema npe3 aopmHama kaana
Fig. 8. Transesophageal echocardiography (TEE) 2D and 3D and
Bubble test — the passage of bubbles from the right to the left
atrium is observed. Bubbles passing through the aortic valve are
indicated by arrows

4.9cm L]

Full Volume /

Quz. 9. TpaHcesodazeanHa exokapguozpadus (TEE) 3D u
bubble test — HabalogaBa ce npemuHaBaHe Ha 6anoHUema om

gsicHomo B AsBomo npegcbpgue. Cobc cmpenku ca 06o3HaYeHU
npemuHanu mexypuema B AsBo npegcvpgue

Fig. 9. Transesophageal echocardiography (TEE) 3D and
Bubble test — the passage of bubbles from the right to the
left atrium is observed. Passed bubbles in the left atrium are
indicated by arrows

Makap u PFO ga ca gocma uecmu (cpewam ce
npu go 25% om Bv3pacmHume), me psgko Bogsm go
uHcyam. Taka ue creg kamo egHo noAoXkumeAHO u3-
cAaegBaHe ¢ 6vbbA-mecm nomBbpgu HaAuUYUEMO Ha
PFO, mo He moXe ga sapaHmupa kakBa e Beposm-
Hocmma mou ga goBege go uHcyAm.

®uz. 10. TpaHcesodazeanHa exokapguozpadus (TEE) 3D. Cbc
cmpenka e obo3HaueH Busyaausupanusm ce gedpekm B8 mexkgy-
npegcvpgHama npezpaga, a UMeHHO nepcucmupauw, popameH
oBane (PFO)

Fig. 10. Transesophageal echocardiography (TEE) 3D. The
visualized atrial septal defect, namely persistent foramen ovale
(PFO), is indicated by an arrow

Fortunately, while PFOs are quite common (oc-
curring in up to 25% of adults), they rarely lead to
stroke. So while a positive bubble test confirms the
presence of a PFQ, it cannot guarantee how likely it

is to lead to a stroke.

45 <<

%)
=
=]
=3
o
)
7]
S
o
~
=
=
£
=
S
=
=
]
T
=
=
S
=
x




=
=
[—
=
=
=
(1]
=
=
o
=
-
£
9
=
~
[
)
(7]
(1-]
=3
D
=
(=]
=
—
(]

T. CmameHoBa u gp.
KAPANOAOTI' A & HeBuHeH go gokasBaHe Ha NpOMUBHOMO...
KAPAMOXPYPT A Tom 7, Bpoi 3 - 2024

MoBeuemo ekcnepmu cmsmam, ue no-gobpusm
HauuH ga ce npeueHu gaau PFO uma BeposmHocm ga
npegu3Buka uHcyam e ga ce u3Bopwu mpaHckpaHu-
anHo gonaepoBo uscaegBaHe (TCD), omHoBo Ha ¢oHa
Ha npoBekgaHe Ha 6bbbA-mecm. Ypes mpanckpa-
HuaAnHomo gonaepoBo uscaegBaHe ¢ uBemeH gonaep
ce Busyanusupa a. cerebri media npe3 npo3opeua Ha
memnopaAHama kocm. C nyacoB gonaep npe3 Busy-
anusupaHama apmepus ce pegucmpupa kpbBomokbm
Nnpe3 Hes U N0 MO3u HauyuH npu npoBeckgaHemo Ha
6v6vLA-Mmecm, MoXke ga ce omkpue gaau Mukpomexyp-
uemama, urkekmupaHu BbB BeHa, geucmBumenHo
3a0bukanam 6enogpobHomo kpoBoobpaweHue u npe-
gu3BukBam mukpoemboauyHU cuzHaAu B uepebpanHu-
me apmepuu. PeaucmpupaHemo Ha MukpoeMboAuYHU
cuzHanu, m.Hap. HITS - high intensity transient signals
— Bucoko uHMeH3uBHU NpPexogHU Cu2HaAu, npe3 a.
cerebri media goBexkga go 3akaloueHuemo, ue PFO
yBenuuaBa pucka om uHcyam.

Mpu onucaHus om Hac nauueHm om npoBegeHus
mpaHckpaHuaneH gonAaep ce peaucmpupaxa > 25
HITS cuzHana. Cnpsmo knacudukauusma Ha Spencer
moBa ce onpegens kamo lll cmeneH — bene2 3a 3Ha-
UUM WoHM.

PFO goBege go xunomesama 3a napagokcanHa-
ma emboaus, kosmo e goBeaa go uHcyAm.

[uazgHo3zama Ha kpunmozeHeH uHcyam moXke ga
bvbge HanpaBeHa camo upes uskalouBaHe Ha gpyau
u3moYHUUU Ha uHcyam, kamo amepockaepo3sa Ha ka-
pomugHama apmepusi uau kapguoemboausi, Bkalouu-
MeAHO U napagokcanHa eMboAus.
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Most experts believe that the best way to as-
sess whether a PFO is likely to cause a stroke is to
perform a transcranial Doppler (TCD) scan, again
with a bubble test. Transcranial Doppler examina-
tion with color Doppler visualizes a. cerebri me-
dia through the window of the temporal bone. With
pulse doppler, the blood flow through the visualized
artery is recorded, and thus, when conducting a
bubble test, it can be detected whether the micro-
bubbles injected into a vein actually bypass the pul-
monary circulation and cause microembolic signhals
in the cerebral arteries.

The registration of microembolic signals, the so-
called HITS — high intensity transient signals through
a. cerebri media, concluded that PFO increases the
risk of stroke.

In the patient described by us, the transcranial
Doppler showed > 25 HITS signals. According to the
Spencer classification, this is defined as grade lll — a
sign of a significant shunt.

A patent foramen ovale (PFO) led to the hypoth-
esis of the paradoxical embolism that led to stroke.

The diagnosis of cryptogenic stroke can only be
made by excluding other reason of stroke, such as
carotid artery atherosclerosis or cardioembolism, in-
cluding paradoxical embolism.

@Qua. 11. TpaHckpaHuaneH gonaep (TCD) npes a. cerebi
media. Omuuma ce HopmaneH kpvBomok npe3 apmepusma.
Covc cmpenka e obosHaueHa a. cerebri media

Fig. 11. Transcranial Doppler (TCD) through a. cerebi
media. Normal blood flow through the artery is reported. A is
indicated by an arrow a. cerebri media
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Quz. 12. TpaHckpaHuaneH gonaep (TCD) npes a. cerebi media
no Bpeme Ha npoBexkgaHe Ha bubble test. Omuyumam ce mHoXke-
cmBa MukpoemboAuuHU cugHaAu npe3 apmepusma. Cbc cmpea-
ka e 06o3HaueH Bucoko UHMeH3uBeH npexogeH cugHan — HITS

Fig. 12. Transcranial Doppler (TCD) through a. cerebi media
during the bubble test. Multiple microembolic signals are
reported across the artery. A high intensity transient signal —
HITS - is indicated by an arrow

CnaegoBamenHo, 3a ga npuemMeMm guazHo3ama Ha
kpunmozeHeH UHCYAm e Heobxogumo ga uskalouum
napagokcanHama emboaus npe3 PFO kamo nomeHuu-
aAHa npuyuHa 3a uHcyam, kakmo u ga npoBegem owe
Hakonko guazHocmuuHu u3caegBaHus, 3a ga uskalo-
YuM gpyau, No-koHBEHUUOHAAHU NPUYUHU 3a Hez0.

Mopagu mas3u npuuuHa ce npoBege koHcyamauus
CbC CcbgolB xupype u nocaegBawa gonaep-coHozpa-
¢dus Ha kapomugHu apmepuu — ¢ gaHHU 3a Npoxogu-
MU aa. carotis ¢ XeMOgUHaMUYHO HEe3HayuMu cme-
Ho3u. Cbwo maka ce npoBege gonaep-coHozpadus
Ha goAHU kpaUHUUU C gaHHU 3a NpoXoguMu gbAboku
BeHo3HU cbgoBe cbe 3anaseHa kaanHa ¢yHkuus (6e3
gaHHU 3a gbAboka BeHo3Ha mpombosa — [ABT).

Mo Bpeme Ha xocnumaausauusma uskalouuxme
gpyea anmepHamuBHa npuyuHa 3a UHCyAma — uypes3
npogbAkumeAHo HabalogeHue Ha pumbM ce uskalouu
npegcopgHo MbkgeHe, gokamo npoBegeHomo TEE,
ocBeH nomBopkgaBaHemo Ha PFO, uskalouu aopmHa
amepompomMb0o3a UAu AdBonpegcbpgeH cocupek, kak-
mo ce uskalouu u Haauyuemo Ha mpomb B8 PFO. Be3
HaAUYHU gaHHU 3a akmuBHo 3anokavecmBeHo 3aboas-
BaHe, bakmepuaneH u HebakmepuaneH eHgokapgum.

OBCb)XOAHE

Omkpumusim oBaneH omBop e CUAHO pasnpoc-
mpaHeHo cbcmosiHue npu Bb3pacmHu (25%) u e

T. Stamenova et al.
Innocent until proven guilty... CARDIOLOGY&
Volume 7, Number 3 + 2024 CARDIAC SURGERY

Scale Name  Spencer®

Grade | 1-5
Mild

Grade Il 615

Grade Ill 16-50

L oM R, )l
B Ll L Moderate

i 'ﬂhl'&l!l..ku!ihi Grade IV 51-150

TCD = transcranial Doppler.

Quz. 13. Kaacugpukauusma Ha Spencer 3a onpegensiHe Ha 3Ha-
yumocmma Ha WbHMa, cnpamo bposm Ha pesucmpupaHu HITS
npe3 a.cerebri media upe3z TCD (mpaHckpaHuaAHa gonaepoBa
coHozpadus)

Fig. 13. The Spencer classification to determine the importance
of the shunt, according to the number of registered HITS through
a. cerebri media by TCD (transcranial doppler sonography)

Therefore, to accept the diagnosis of cryptogenic
stroke it is necessary to rule out paradoxical embo-
lism through the PFO as a potential cause of stroke,
as well as to conduct more diagnostic studies to rule
out other, more conventional causes of it.

For this reason, a consultation with a vascular
surgeon and subsequent doppler sonography of ca-
rotid arteries was carried out — with data on passable
aa. carotis with hemodynamically insignificant steno-
ses. Doppler sonography of the lower extremities was
also performed with evidence of patent deep venous
vessels with preserved valve function (no evidence
of DVT).

During hospitalization, we ruled out another al-
ternative cause of the stroke — atrial fibrillation was
ruled out by continuous rhythm monitoring, while the
performed TEE, in addition to confirming the PFO,
ruled out aortic atherothrombosis or left atrial throm-
bus, as did the presence of a thrombus in the PFO.
No data available for active malignancy, bacterial and
non-bacterial endocarditis.

Discussion

Patent foramen ovale is a highly prevalent con-
dition in adults (25%) and is associated with a
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cBop3aHo € no-zonsma uyecmoma Ha kpunmozeHeH
uHcyAm. 3a ga ce ycmaHoBu Hau-gobpusim nogxog Ha
getcmBue 3a BmopuuHa npopunakmuka Ha kpunmoe-
€HeH uHCcyAm ca npoBegeHu peguua paHgoMu3upaHu
kAuHUYHU npoyuBaHus. MopBume nybAukyBaHu paHgo-
MusupaHu npoyuBaHust (CLOSURE, PC, u nbpBoHavan-
Husim gokaag Ha RESPECT), He ycnaBam ga nokakam
cmamucmuyecku 3Hauuma noa3a om 3amBapsHemo
Ha PFO upes okaygep cnpsMo koHBeHUUoHaAHOMO Ae-
yeHue ¢ nekapcmBa. MocaegBawume 3 gonbAHUMEA-
HU nybAukauuu Ha paHgomusupaHu npoy4BaHus (goA-
2ocpoyHu peayamamu om RESPECT, Gore REDUCE u
CLOSE) nokasBam cmamucmuuecku 3HayumMo goka-
3amencmBo 3a npeBbaxogcmBomo Ha nepkymaHHomo
3amBapsHe Ha PFO Hag koHBeHuuoHanHama megu-
uuHcka mepanus 3a HamanaBaHe Ha peuuguBume Ha
uHcyAm npu Bv3pacmHu go 60 2oguHuU 6e3 ycmaHoBe-
Ha aanmepHamuBHa npu4uHa 3a UHCYAM.

Bcuuku kauHUYHU npoyuBaHusi go Mo3u MOMEHM
komenmupam nogxoga Ha geucmBue npu nauueHmu
go 60-2oguwHa Bb3apacm, HO He ce ynomeHaBa kakvB
ga e nogxogbm hpu hauueHmu Hag 60 20g., kakmo
e B Hawus cayyau. Mopagu masu npuyuHa HanpaBu-
xme cnpaBka ¢ moukoBa cucmema 3a oueHka — RoPE
score, upe3 kosmo ga ycmaHoBum kakBa e Bpv3kama
mMexkgy gBeme Haxogku (nepcucmupaw, PFO u npe-
»kuBsaH kpunmozeHeH uHcyam). Peayamamume nokas-
Bam, ue npu MAagu nauueHmu, 6e3 npugpy’kaBauwiu
cbpgeuHo-cbgoBu puckoBu dakmopu BeposmHocmma
ycmaHoBeHomo PFO ga e npuyuHa 3a uHcyama e 20-

higher incidence of cryptogenic stroke. A number
of randomized clinical trials have been conduct-
ed to establish the best course of action for sec-
ondary prevention of cryptogenic stroke. The first
published randomized trials (CLOSURE, PC, and
the initial RESPECT report) failed to show a sta-
tistically significant benefit of PFO closure with an
occluder over conventional drug treatment. The
subsequent 3 additional publications of random-
ized trials (long-term results of RESPECT, Gore
REDUCE and CLOSE) showed statistically signifi-
cant evidence of the superiority of percutaneous
PFO closure over conventional medical therapy in
reducing recurrent stroke in adults up to 60 years
of age without an established alternative cause
of stroke.

All clinical studies so far comment on the ap-
proach of action in patients up to 60 years of age,
but do not mention what the approach should be in
patients over 60 years of age, as in our case. For this
reason, we made a reference to a scoring system —
RoPE score, through which to establish the relation-
ship between the two findings (persistent PFO and
experienced cryptogenic stroke). The results show
that in a young patient, without accompanying car-
diovascular risk factors, the probability that the de-
tected PFO is the cause of the stroke is high, while

CLOSURE® DEFENSEE-PFO

secondary
prevention did
not result in a

with cryptogenic
stroke with ASA or
large shunt. The rate

cryptogenic stroke or TIA.
The device used did
not offer a significantly

cha

2012
2013
2017

the prevention of of recurrent with PFO closure plus of s

therapy.

PFO closure in adults with PFO closure for PFO closure in adults PFO closure in adults
with high-risk PFO

resulted in
greater benefit than significant of stroke was significantly lower
medical therapy alone for reduction in the risk significantly lower rate of the composite

recurrent stroke or TIA embolic events or APT than with APT death, or major
and is no longer available. death as compared alone. OAC protected bleeding as well as
with medical better than APT¥ stroke recurrence.

racteristics

2018

troke, vascular

Quz. 14. Cxema Ha noAyueHUme pesyama-
mu om peguua npoBegeHume paHgomusupa-
O HU KAUHUYHU npoyuBaHus 3a onpegensHe Ha
nogxog 3a BmopuyHa npodurakmuka caeg
npexuBsH kpunmoz2eHeH uHcyam Ha ¢oHa

PFO closure in adults who PFO closure among PFO closure in adults
had had a cryptogenic adults who had a who had had a Ha PFO (USmOHHUk [2])
ischaemic stroke. The cryptogenic stroke cryptogenic ischaemic
results showed that in the most likely stroke. Closure of a . .
primary intention-to-treat attributable to PFO. PFO was associated Flg 14. Scheme of the results obtained
analysn;lthere was ‘ The tlnal showed that with a significantly from a number of randomized clinical trials
no significant benefit o the risk of recurrent lower rate of ~
associated with closure of | = | stroke was recurrent ischaemic . conducted to determine an approach for
a PFO over medical © | significantly lower strokes than medical o . .
therapy. N | with closure of the therapyslonedyrng: | €V secondary prevention after experienced
PFO th ith APT - H
e extended folowups cryptogenic stroke on the background of

>> 48

PFO (Source: [2])



Aama, gokamo npu hauueHmu Ha Bv3pacm Hag 60 20g.
¢ npugpy>kaBawu cbpgeuHo-cbgoBu puckoBu dakmo-
pu u aHamHe3a 3a npexkuBsH uHcyam, BeposmHocmma
HaauuHomo PFO ga e npuvuHa 3a uHcyAma KAoHU koM
0%. B Hawus cayyal BbnpocHusm nauueHm noAyyaBa
2 m., omzoBapsw, Ha 0% BeposmHocm npexkuBeHusim
uHcyAam ga e caegemBue Ha PFO u 20% puck B caeg-
Bawume gBe 2o0guHU uHCyAMbM ga ce noBmopu.

Mo Bpeme Ha xocnumaausauusma 3a cmpoza
geduHuuus Ha kpunmozeHeH UHcyam Bewe u3Bobp-
weHa cmaHgapmu3upaHa oueHka, 3a ga ce uskalo-
yam gpyau ugeHmuduuupyemu MexaHuU3Mu Ha UHCYA-
ma. Ype3 npogbakumenHo HabalogeHue Ha pumbMm
ce uskalouu npegcbpgHo MbkgeHe. [MpoBegeHama
TEE uskalouu aopmHa amepompombo3a, AeBonpeg-
cbpgeH covcupek, mpomb 8 PFO. Om npoBegeHama
koHcyamauus coc cbgoB xupypa ce omxBbpAu Ha-
AuuUEemo Ha mpombu B nepudpepHomo kpbBoobpa-
weHue. He ce ycmaHoBuxa xunepkoazyAauuoOHHU
pazcmpoucmBa. [duazHocmumuuyHama oueHka He
paskpu gpyau npaBgonogobHU NpUYUHU 3a UHCYAMa
U ce gonycHa xunomesa, 4ye napagokcaAHusm em-
6oAu3bM npe3 oBaaHus omBop e BeposmHa npuvu-
Ha 3a npexkuBeHus VIMW. 3a ga ce onpegeau gaau
PFO moke ga 6bge namozeHeH B Hawusm cayyal u
coweBpemeHHO ga ce oueHu pucka om peuuguB Ha

T. Stamenova et al.

Innocent until proven guilty... CARDIOLOGY&

Volume 7, Number 3 + 2024 CARDIAC SURGERY

in patients over 60 years of age with accompanying
cardiovascular risk factors and a history of stroke, the
probability that the PFO is present being the cause
of the stroke tends to 0%. In our case, the patient
in question received 2 points, corresponding to a 0%
probability that the stroke she suffered was a conse-
quence of a PFO and a 20% risk in the next two years

that the stroke would recur.

A standardised assessment was performed
during hospitalization for a strict definition of cryp-
togenic stroke to rule out other identifiable mecha-
nisms of stroke. Atrial fibrillation was ruled out by
prolonged rhythm monitoring. The performed TEE
echocardiogram ruled out aortic atherothrombosis,
left atrial clot, thrombus in the PFO. The consulta-
tion with a vascular surgeon ruled out the presence
of thrombosis in the peripheral circulation. No hy-
percoagulation disorders were detected. Diagnostic
evaluation revealed no other causes of the stroke,
and it was hypothesized that paradoxical embolism
through the foramen ovale was the likely cause of
the stroke.

To determine whether PFO could be pathogenic
in our case and at the same time to assess the risk
of stroke recurrence in the next two years, we used
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History of hypertension

History of diabetes

History of stroke or TIA

Smoker Yes 0

No +
No +
No +
No +1
Cortical infarct on imaging “ Yes +1

Age 66 years

®ua. 15. Risk of Paradoxical Embolism (RoPE) Score —
2 points

moukoBa cucmema onpegensuwia kakBa e BeposmHocm-
0% chance that stroke is due to PFO. ma npekuBeHusm uHcyam ga e B caegcmBue Ha PFO.
20% risk of 2 year recurrence of stroke/TIA Hawusm nauuerm cvbupa — 2 m. (1 m. — Henywau + 1
m. — Bb3pacmoBa kamezopus)

Fig. 15. Risk of Paradoxical Embolism (RoPE) Score - a

12-29 5 50-59 2 . . . .

point system determining the probability that the stroke is
30-39 4 sl ! a consequence of a PFO. Our patient collects — 2 points.
40-49 3 >70 o (1 p. for — non-smoker + 1 p. from age category)
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uHcyAm npes caegBawume gBe 2oguHU usnoA3Baxmve
moukoBa cucmema RoPE score, om kosmo ce yc-
maHoBu 0% BeposmHocm uHgekcHusm uHcyam ga e
cnegecmBue Ha ycmaHoBeHomo PFO u 20% puckoBa
BeposmHocm B caegBawume gBe 2oguHu ga ce Ha-
bAalogaBa peuuguB Ha uHcyAma.

Ha 6azama Ha Bcuuku npoBegeHu uscaegBaHus
u pesyamama om RoPE score npuexve guaz2Ho3a-
ma kpunmozeHeH uHcyam. Caeg obcvXkgaHe Ha
kapguono2uueH mum 3a B3emaHe Ha peweHue 3a
Hau-gobpusm nogxog 3a BmopuuHa npodpurakmuka
Ha uHcyama — 3amBapsHemo Ha PFO upe3 okaygep
uAu koHBeHuuoHanHO AeueHue ¢ AekapcmBa, nauu-
eHmovm ce npeueHu kamo nokasaH 3a koHcepBamuB-
HO AeveHue u be gexocnumaausupaH ¢ mepanus 3a
goma BkalouBawa aHmuazgpezaHm.

3 AKAIOYEHUE

Mepcucmupawusm oBaneH omBop e CUAHO pas-
npocmpaHeHo cbcmosiHue npu Bb3pacmHu (25%) u
ce omkpuBa ¢ no-zonsMa yecmoma cpeg nhauueH-
mume ¢ npexXkuBsH kpunmoaeHeH uHcyam. NoayuaBa-
Hemo Ha acHoma kakBa e Bpb3kama mexXkgy gBeme
Haxogku u B3emaHemo Ha Hau-npaBuAHO peweHue 3a
nocnegBaw,o AeueHue u BmopuuHa npodusakmuka
moxke ga ce okake npegusBukamencmBo, B8 nomow,
Ha koemo BAusa u3noA3BaHemo Ha cobwecmByBawa-
ma moukoBa cucmema RoPE score.

Mpu kpunmozeHeH UHCyAM BHUMaHUEMo HU Mps6-
Ba ga e HacoueHo u koM Bv3amokHocmma mou ga e
cBop3aH ¢ napagokcanHa eMboAaus npe3s HesamBope-
Hama komyHukauus B cbpuemo. YcmaHoBsBaHemo e
OMHOCUMEAHO AECHO U cbuwecmByBa conbmcmBawo
AeveHue 3a BmopuyHa npodurakmuka. MNpu HescHa
NpuYuUHa 3a UHCYAMa, 0COBEHO nNpu MAag hauueHm,
cnegBa ga ce nomobpcu u koHcyaAmauust ¢ kapguonoz.
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a RoPE score system. From which it is determined a
0% probability that the index stroke is a consequence
of the detected PFO and a 20% risk probability that a
recurrence of the stroke will be observed in the next
two years.

Based on all investigations and the result of
RoPE score, we accepted the diagnosis of crypto-
genic stroke. After cardiology team discussion to
decide on the best approach for secondary stroke
prevention — closure of the PFO with an occluder or
conventional drug therapy — the patient was judged
to be indicated for conservative management and
was discharged with home therapy including an an-
tiplatelet agent.

CONCLUSION

Persistent foramen ovale is a highly prevalent
condition in adults (25%) and is found with greater
frequency among patients with a history of cryptogen-
ic stroke. Discovering the relationship between them
and making the most correct decision for follow-up
treatment and secondary prevention can be a chal-
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directed to the possibility that it is related to a para-
doxical embolism through the open communication in
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HEOYAKBAHO YCAOXKHEHUE — KAVHUYEH CAYYAN HA STEMI HA JOAHO-AATEPAAHA
CTEHA HA AABATA KAMEPA, YCAOXKHEH C AEBOMPEACHPAEH MHOAPKT

U. NBanoB, M. LiBemkoBa, B. KpbcmeB

CneuuanusupaHa 6oaHuua 3a akmuBHo AneyeHue no kapguonozus — Beauko TepHoBo

Peslome. lNMpegcmaBsamve kauHuueH cayyau Ha nauueHmka c AeBonpegcbpgeH uHdapkm, Bv3HukHan B
Xx0ga Ha peaausupaH AeBokamepeH uHdapkm. Makap u psgko cpewawa ce HO30A02UYHA eguHuUuUa, Ae-
BonpegcovpgHusi uHGapkm e nomeHUUaAHO onacHo ycAoXkHeHuUe, koemo Hau-4yecmo ce udpassBa 8 pasBu-
mue Ha pa3AuYeH mun pumbMHO-npoBogHU HapyweHus. MNauueHmkama nocmbnBa ¢ kapmuHa Ha ocmpa
CbpgeyHa HegocmambyHOCM Ha GoHa Ha ocmbp AeBokamepeH uHdapkm, mpemupaH ¢ nepkymaHHa
kopoHapHa uHmepBeHuus (MKW), nocaegBaHo om peanusupaH ocmbp AeBonpegcbpgeH uHdapkm Beaeg-
cmBue Ha okay3us Ha npegcbpgHusi knoH Ha uupkymdaekcHama apmepusi. B gHume caeg npouegypama
¢ usfBeHa mexka enekmpuuecka HecmabuAaHocm, MHokokpamHu enu3ogu Ha maxukapgus pegyBawu
ce ¢ bpagukapgHu makuBa. Hacmoswomo ycaokHeHUe ce gokasa u npocAegu, kakmo aHzuozpadcku,
maka u exokapguozpadcku. MpuaokeHu bsaxa pasAuvHU cmpameauu 3a oBAagaBaHe cbcmosHUemo Ha
nauueHmkama, koumo goBegoxa go cmabuausupaHe Ha enekmpudeckama akmuBHocm u Hau-bAazonpu-
AmHus usxog B8 gageHus cayuad.

KalouoBu gymu: npegcovpgeH uHdapkm, muokapgeH uHpapkm, ycaokHeHue, enekmpuuecka Hecma-
BuAHoCM
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UNEXPECTED COMPLICATION — A CASE OF STEMI OF THE POSTERO-LATERAL WALL
OF THE LEFT VENTRICLE COMPLICATED BY A LEFT ATRIAL INFARCTION

I. Ilvanov, M. Tsvetkova, V. Krystev

Specialized Hospital for Active Treatment in Cardiology — Veliko Tarnovo

Abstract. We present a clinical case of a patient with a left atrial infarction, that occurred during a left
ventricular infarction. Although a rare nosological entity, left atrial infarction is a potentially dangerous
complication, which is most often expressed in the development of different types of rhythm and
conduction disorders. The patient comes with symptoms of acute heart failure against the background
of acute left ventricular infarction, treated with percutaneous coronary intervention (PCI), followed
by an acute left atrial infarction due to occlusion of the atrial branch of the circumflex artery. In the
days after the procedure with severe electrical instability, multiple episodes of tachycardia, alternating
with bradycardia. The complication in question was proven and followed up, both angiographically and
echocardiographically. Various strategies were applied to control the patient’s condition, which resulted in
stabilization of the electrical activity and the most favourable outcome in the given case.

Key words: atrial infarction, myocardial infarction, complication, electrical instability

BbBEOEHUE INTRODUCTION

VicxemuuHama 6oaecm Ha copuemo (MBC) e Hau- Coronary vascular disease (CVD) is the most
yecmama npuyuHa 3a 3aboadeMocm U cMbpmHOocm  common cause of morbidity and mortality world-
B cBema. Ocmpume kopoHapHu cuHgpomu yecmo ca  wide. Acute coronary syndromes are often the
nopBama maHudpecmauust Ha UBC. B max ce Baklou-  first manifestation of CVD. These include unstable
Bam HecmabunHama cmeHokapgHus, ocmpus muokap-  angina, non-ST-elevation acute myocardial infarc-
geH uHdapkm 6e3 ST-eneBauus u ocmpus muokapgeH  tion, and ST-elevation acute myocardial infarction.
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uHdapkm cbc ST-eneBauus. Te ce acouuupam Hau-
yecmo ¢ amepockAepomuuHa cbgoBa 6orecm. Aeue-
Huemo B ocmpama ¢asa kamo 3nameH cmaHgapm e
nepkymaHHama kopoHapHa uHmepBeHuus.

Hau-uecmo cpewaHusm muokapgeH uHdapkm e
MuokapgHus uHdpapkm Ha AsBa kamepa (AK). Bonpeku
moBa Mozam ga Gbgam 3acezHamu U gpyaume Cbpgey-
Hu KyxuHu. MNMpegcbpgHusm uHdapkm e psgko cpewaHa
U cAabo npoydeHa HO30A02UYHA eguHuua, kosmo Moke
ga e cBbpsaHa ¢ ocmbp kamepeH uHdapkm uAu ga Gbge
peanudupaHa camMocmosimeAHo. [lecHonpegcbpgHUsim
uHdapkm e B nbmu no-vyecm om AeBonpegcopgHus.

MoBeuemo npegcovpgHu uHdpapkmu Bo3HukBam B
pe3yamam Ha amepockaepomuuHa cbgoBa boaecm.
B gonbAHeHue kbm amepockaepomuuyHomo 3aboAs-
BaHe, npegcbpgHumMe uHpapkmu ca no-psgko cBop-
3aHU cbce: 1) xpoHuuHa obcmpykmuBHa 6eaogpobHa
b6onaecm ¢ cor pulmonale u HopMmaAHU kopoHapHU ap-
mepuu; 2) nvbpBuyHa BeaogpobHa xunepmoHus; 3)
MmyckyAaHa gucmpodous; 4) amakcus Ha Qpugpux u 5)
uHmokcukauus ¢ anymuHueB docoug [1].

Mpu nauueHmu ¢ muokapgeH uHdapkm u nocaeg-
Bawa npogbakumenHa enekmpuuecka HecmabuA-
Hocm, u3passBawa ce B uecmu npegcopgHU apum-
Muu, MoXKe ga ce nogoaupa u npegcopgeH uHdapkm.
B makuBa cayuau mpsbBa ga ce npoBedkgam no-uec-
mu eanekmpokapguozpadcku uscaegBaHus, 3a ga ce
cAegu 3a HOBU u3meHeHus.

Haauuuemo Ha cynpaBeHmpukyAHU apummuu,
kamo npegcbpgHo MwkgeHe, bAaykgaew, neucmeu-
kbp, npegcbpgHa maxukapgus u HagkamepHu ek-
cmpacucmonu, Moke ga npegnonaza cowecmBy-
BaHemo Ha npegcovpgeH uHdapkm B koHmekcma
Ha ocmbvp kopoHapeH cuHgpom, mbu kamo B camo
20% om cAyyaume Ha usoaupaH kamepeH uHdbapkm
npucbcmBa cynpaBeHmpukyAHa apummus, pa3AuYHO
npomuya npu u3oAupaH npegcbpgeH uHdapkm, npu
koumo uecmomama ce yBeauuaBa go 70% [2].

Enekmpokapguozpadpckume kpumepuu ce oc-
HoBaBam Ha npomeHu B PTa ceamenHma, koumo e
yuyacmovk om EKI, Hamupaw, ce mexXgy P-BvAHama
u Q-3vbeua. MoHskoza ce Hapuua P-Trial T (PTA)
ceameHm, uau PR, uau PQ, uau PTp ceameHm. Tou
ce Hamupa HenocpegcmBeHo caeg P-BbAHama u
npegu Q-3vbeua. OmpasaBa enekmpuueckama ak-
muBHocm B npegcobpgusima no Bpeme Ha CbpgeuHus
uukobA. MNMpomeHume B ceamenma PTa mozam ga ca

1. Ivanov et al.
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They are most often associated with atheroscle-
rotic vascular disease. The gold standard treat-
ment in the acute phase is percutaneous coronary
intervention.

The most common type of myocardial infarction
is left ventricular (LV) myocardial infarction. How-
ever, other heart chambers can also be affected.
Atrial infarction is a rare and poorly studied enti-
ty, which may be associated with acute ventricular
infarction or may occur independently. Right atrial
infarction is several times more common than left
atrial infarction.

Most atrial infarctions occur as a result of ath-
erosclerotic vascular disease. In addition to athero-
sclerotic disease, atrial infarctions are less common-
ly associated with: 1) chronic obstructive pulmonary
disease with cor pulmonale and normal coronary ar-
teries; 2) primary pulmonary hypertension; 3) mus-
cular dystrophy; 4) Friedrich’s ataxia and 5) alumi-
num phosphide intoxication [1].

In patients with myocardial infarction and sub-
sequent prolonged electrical instability, expressed in
frequent supraventricular arrhythmias, atrial infarction
may also be suspected. In such cases, more frequent
electrocardiographic examinations should be per-
formed to monitor for new changes.

The presence of supraventricular arrhythmias,
such as atrial fibrillation, wandering pacemaker, atri-
al tachycardia and supraventricular premature beats,
may suggest the existence of an atrial infarction in
the context of an acute coronary syndrome, since in
only 20% of cases of isolated ventricular infarction a
supraventricular arrhythmia is present. The course is
different in isolated atrial infarction, in which the fre-
quency increases to 70% [2].

The electrocardiographic criteria are based on
changes in the PTa segment, which is a section of the
ECG that lies between the P wave and the Q wave.
It is sometimes called a P-Trial T (PTA) segment or
PR or PQ or PTp segment. It is located immediately
after the P wave and before the Q wave. It reflects
electrical activity in the atria during the cardiac cy-

53 <<

(%)
—
P
=]
o
e
-5}
(7}
[}
o
~
=
[
EA
=
S
=
E
[
Ea
=
=
=
<
x




=
=
[—
=
=
=
(3]
=
=
o
=
-
£
Y
=
~
[
)
(7]
@
-
(1]
=
(=]
=
—
(]

1. NBaHoB u gp.
KAPANOAOTI' A & HeouakBaHo ycaokHeHue.
KAPAMOXMPYPT IS Tom 7, Bpo 3 - 2024

nokasameaHu 3a onpegeneHu namonoz2uu kamo ne-
pukapgum u npegcobpgeH uHpapkm.

lonemume enekmpokapguozpadpcku kpumepuu
3a guazHocmuka Ha npegcbpgeH uHdpapkm ca: ene-
Bauusa Ha PTa ceamenma Hag 0,5 mm BvB V5 u V6 ¢
peuunpoyHa genpecus Ha cbuus ceameHm BbB V1
u V2; eneBauua Ha PTa ceameHma Hag 0,5 mm B
omBerkgaHe | u HezoBama genpecus B omBeXkgaHus
Il uau lIl; genpecus Ha PTa ceamenma noBeue om 1,5
mm B npekopguanHume omBexkgaHus u 1,2 mm B
omBerkgaHus |, Il u lll npu HaAuuue Ha kakBamo u ga
e ¢popma Ha npegcvpgHa apummus [3].

Mankume enekmpokapguozgpadcku kpumepuu
npu nocmaBsHe Ha guagHo3ama npegcbpgeH UH-
¢dapkm BkalouBam: abHopmHuU P-BbAHU — M-06pasHa,
W-0bpasHa, HenpaBuAHa uAu Ha3bbeHa; genpecust Ha
PTa ceaveHma c manka amnaumyga 6e3 noBuwaBaHe
Ha mo3u ceameHm B gpyeu omBexkgaHus He moxke ga
ce pasanexkga cama no cebe cu kamo nonokumenHo
gokazamencmBo 3a npegcovpgeH uHpapkm [3].

B ckopowHo pempochekmuBHO npoyuBaHe,
BkalouBaw,o nauueHmu coc STEMI Ha goaHama cme-
Ha, uamecmBaHe Ha PTa ceameHm uma camo npu Hs-
koako nauueHmu c npegcobpgeH uHdbapkm, HO He u
npu nauueHmu 6e3 moBa 3aboasBaHe. P-BbAHama e
C no-2oAsMa NpogbAKUMEAHOCM, a amnaumygama e
no-Hucku B goAHume omBexkgaHus npu nauueHmu ¢
npegcvpgeH uHdbapkm, omkoakomo B koHmpoaHama
2pyna. Te npegaazam npogbAkumeAaHocm Ha P-Boa-
Hama = 95,5 ms B omBexkgaHe Il 3a nomBvprkgaBaHe
Ha guazHo3ama npegcbpgeH uHdbapkm [4].

Opye memog 3a gokas3BaHe Ha gua2Ho3ama e
exokapguozpadpckomo uscaegBaHe. Moz2am ga ce
usnoA3Bam mpaHcmopakanHume gocmbnu u kamo
No-moyeH Memog mpaHce3odpazguanHus gocmon.
Topcam ce caegHUMe beaesu:

* AkuHe3sus Ha cBobogHama cmeHa Ha npegcbp-
guemo

e [lunAamauus CcbC cnoHmMaHeH exokoHmpacm
ebekm B npegcopguemo

* Toombo3a Ha MsCMOmMO Ha napuemasHama
akuHesus

* Aunca Ha gonaepoBa BbaHa A

* YBeAuueHu obemu

¢ HamaneH npegcopgeH cmpelH.

Axzuozpadckomo uscregBare moke ga obekmu-
Busupa 3acsizaHe Ha xpaHewume npegcbpguemo ap-
mepuu.

>> b4

cle. Changes in the PTa segment may be indicative
of certain pathologies such as pericarditis and atrial
infarction.

The major electrocardiographic criteria for the di-
agnosis of atrial infarction are the following: elevation
of the PTa segment over 0.5 mm. in V5 and V6 with
reciprocal depression of the same segment in V1 and
V2; elevation of the PTa segment over 0.5 mm in lead
| and its depression in leads Il or lll; PTa segment
depression greater than 1.5 mm in precordial leads
and 1.2 mm in leads |, Il, and Ill in the presence of any
form of atrial arrhythmia [3].

The minor electrocardiographic criteria for the di-
agnosis of atrial infarction are the following: abnormal
P waves: M-shaped, W-shaped, irregular or jagged;
depression of the PTa segment of small amplitude
without elevation of this segment in other leads can-
not be considered by itself as positive evidence of
atrial infarction [3].

In a recent retrospective study including patients
with inferior wall STEMI, PTa segment shift was pres-
ent in only a few patients with atrial infarction but not
in patients without this disease. The P-wave was lon-
ger in duration and the amplitude was lower in the
lower leads in patients with atrial infarction than in
the control group. They suggest a P-wave duration
> 95.5 ms in lead Il to confirm the diagnosis of atrial
infarction [4].

Another method of proving the diagnosis is the
echocardiographic examination. Transthoracic ap-
proaches and, as a more accurate method, transe-
sophageal access can be used. The following marks
are sought:

Akinesia of the free wall of the atrium

Dilatation with spontaneous echocontrast effect in
the atrium

* Thrombosis at the site of parietal akinesia

* Absence of Doppler A wave

* Increased volumes

* Reduced atrial strain.

Angiographic examination can objectify involve-
ment of the arteries feeding the atrium.



KAVHWYEH CAYYAI

MNMpegcmaBame cayyas Ha 76-20guwHa nauueHm-
ka, nocmvnBawa 8 KauHukama ¢ npekopguanHa on-
pecus, AecHa ymopa, 3agyx u no3uBu 3a noBpbwa-
He. OnaakBaHusma ce nosBuau Hsikonko uaca npegu
xocnumaausauusma . KeM MoMeHma Ha xocnuma-
Au3auusima nauueHmkama 3aemaule OpmONHOUYHO
nonoXkeHue, bewe € maxunHes, Hucka camypauus,
xunomoHus 70/50 mmHg, 06uAHO uanomeHa.

MauueHmkama e C gbA2020guUWIHA apmepuanHa
XunepmoHus, 3axapeH guabem mun 2 u puckoBu ¢ak-
mopu: Bb3pacm, HAgGHOPMEHO ME2A0 U gUCAUNUGEMUS.

Enekmpokapguogpamama npu nocmvnBaHe no-
kasa: cuHycoB pumom, ¢p. — 57 yg./min, ST-eneBauus
om 1-2 mm BvB II, lll, aVF, V4-V6, HezamuBHa T-Boa-
Ha BvB V4-V6.

Om AabopamopHume uacaegBaHus ce ycmaHoBu:

* NKK: Leu — 25.13; Er — 4.26; Hb — 132g/I; Hct —
0.37; Tr — 365;

* KpeamuHuHOB kaupbHC — 49;

* Ypea — 10.1mmol/l;

* KpeamuHuH — 103 pumol/l;

* KK —1994; KK-MB — 159; hsTnl > 26 000 pg/ml;

* Enekmpoaumu: K — 3,61 mmol/l; Na — 132
mmol/l; Cl = 107 mmol/l;

¢ [Alokosa — 24.2mmol/l;

* Xonecmepon — 6.41 mmol/l;

* Tpuaauuepugu — 0,68 mmol/l;

* HDL - 1.52 mmol/l, LDL — 4.59 mmol/I.

Om npoBegeHama exokapguozpadusi ce ycmaHo-
Bu: xunepmpodus Ha AsBama kamepa, xunokuHe3usi Ha
gOAHO-CENMaAnHa, goAHa U gOAHO-AamepanHa cmeHa
Ha AK B8 6asaneH u cpegeH ceameHm, ¢pakuus Ha us-
maackBaHe — 40%, asBo npegcbpgue — 38 mm, mum-
panHa kaana — peaypaumauus | cmeneH, aopmHa kaana
— 3anaseH kpbBomok, mpukycnuganHa kaana — pezyp-
a2umauus | cmeneH, 6e3 nyamoHaAHa XunepmoHus.

C ozneg Ha kauHUYHUME U napakAuHUYHUME pe-
3yAmamu npuexme guazHo3ama ocmbp MuokapgeH
uHdpapkm cbc ST-eneBauus (STEMI) Ha goaHo-Aa-
mepanHa cmeHa Ha AsBama kamepa. MNauueHmkama
ce Hacouu 3a cenekmuBHa kopoHapHa aHzuozpadus
(CKAI') B cneweH nopsgobk cbanacHo eBponeucku-
me npenopbku 3a AeyeHue Ha ocmbp MuokapgeH
uHpapkm [5]. Caeg npoBexkgaHemo 1 obekmuBu3su-
paxme: geceH mun uupkyaauus, LM — 6e3 cmeHo3u,

1. Ivanov et al.
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CLINICAL CASE

It is about a 76-year-old female patient who came
to the clinic with precordial oppression, fatigue, short-
ness of breath, and nausea. The symptoms appeared
a few hours before her hospitalization. At the time of
admission, the patient was in orthopneic, had tachy-
pnea, low saturation, hypotension 70/50 mmHg, dia-
phoresis.

The patient has a history arterial hypertension,
type 2 diabetes and risk factors: age, overweight and
dyslipidemia.

Electrocardiogram on admission showed: sinus
rhythm, fr — 57/min, ST-elevation of 1-2mm in I, IlI,
aVF, V4-V6, negative T-wave V4-V6.

Laboratory tests revealed:

* Leu — 25.13; Er — 4.26; Hb — 132 g/I; Hct — 0.37;
Tr — 365;

* GFR -49

* Urea — 10.1 mmol/I

* Creatinine — 103 umol/I

* CPK —1994; CK-MB - 159; hsTnl > 26 000 pg/ml

* Electrolytes: K — 3,61 mmol/l; Na — 132 mmol/l;
Cl =107 mmol/I

* Glucose — 24.2 mmol/I

* Cholesterol — 6.41 mmol/l;

* Triglycerides — 0,68 mmol/I

* HDL — 1.52; LDL - 4.59.

The performed echocardiography that revealed:
Left ventricular hypertrophy, hypokinesia of the pos-
tero-septal, posterior and postero-lateral wall of the
LV in the basal and middle segment, ejection frac-
tion — 40%, left atrium — 38 mm, mitral valve — regur-
gitation | degree, aortic valve — preserved blood flow,
tricuspid valve-regurgitation | degree, no pulmonary
hypertension

In view of the clinical and paraclinical results, we
concluded the diagnosis of acute myocardial infarc-
tion with a ST-elevation (STEMI) of the postero-lat-
eral wall of the left ventricle. The patient went in for
coronary angiography urgently as recommended by
the ESC guidelines [5]. We performed a selective cor-
onary angiography, from which we objectified: Right
type of circulation, LM — no stenoses, LAD — stenoses
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LAD — HepaBHocmu, D1 — 70% cmeHo3a B cpegeH
ceameHm, LCx — ocmpa ocmuaaHa okaysus, TIMI 0 B
nepudpepusma, RCA — HepaBHocmu (due. 1, dua. 2).

Cneg ugeHmuduuupaHe Ha BuHoBHama Ae3us ce
npeMuHa koM mpemupaHemo 1 ¢ npeguaamauus ¢ ba-
AOH, cneg koemo ce nosBu kpvBomok kom nepudepusma
u ce Busyanusupa ampuanHus knoH Ha uupkymoaekcHa-
ma apmepus (¢uz. 3). NMopagu nepcucmupaHe Ha 20AIM
mpom6 B npokcuManHama yacm Ha cbga bewe u3Bop-
WweHa HoBa banoHHa guAamauus 3aegHo ¢ HoBa boayc
gosa mupodubaH. ViMnaaHmupa ce MegukameHm-us-
AouBaw, cmeHm B8 ycmuemo Ha LM-LCx (due. 4).

Tou kamo Bce owe umawe Manko ocmamubuHu
mpombu B apmepusima, 6ewe nocmaBeHa HoBa 60-
Ayc gosa mupodubaH. Mviawe gobbp kpoBomok npes
apmepusma, maka 4ye Bogauume noemanHo ce om-

Quea. 1/ Fig. 1

< 25%, D1 — 70% stenosis in the middle segment,
LCx — acute ostial occlusion, TIMI 0 in the periphery,
RCA - stenoses < 25% (Fig. 1, Fig. 2).

Once the culprit lesion was identified, it was treat-
ed with balloon predilatation, after which blood flow to
the periphery was established and the atrial branch of
the circumflex artery became visible (Fig. 3). Due to
persistence of a large thrombus in the proximal part
of the vessel, a new balloon dilatation was performed
along with a new bolus dose of Tirofiban. A drug-eluting
stent is implanted in the ostium of the LM-LCx (Fig. 4).

As there was still some residual thrombi in the ar-
tery, a new bolus dose of Tirofiban was administered.
There was good blood flow through the artery, so the
guide wires were phased out. While the guide wire

Quea. 2/ Fig. 2

Que. 3 // Fig. 3

>> b

Quea. 4 |/ Fig. 4



cmpaHuxa. MNpu usgopnBaHe Ha Bogaua B8 LAD om
He2o ce omkbcHa ceameHm u ocmana B8 LAD (¢ue. 5).
HanpaBeH bewe onum ga ce usBagu omkbcHamo-
MO napuye CcvbC Snare kamemobp(mun Aaco), HO NOCAEg-
Husm ce oka3Ba mBbpge mManvk, 3a ga xBaHe napue-
mo. Bewe B3emo peweHue ga ce u3noa3Ba banoH, 3a
ga ce usbyma napuemo om Bogaua gucmanHo 8 LAD.
Cneg moBa bewe HanpaBeHa kissing gunamauus 3a on-
mumu3upaHe Ha pesyamamume (¢ue. 6). Jokamo ce
u3BopwBawe guaamauusma, Hakou om cmpamoBeme
Ha cmeHma bsxa pasgaAeyeHu, kamo no mo3u HauuH
ce HanpaBu no-zonam AymeH 3a HoB Snare kamemubp,
koumo ga Baese B LAD. CkbcaHama yacm om Bogaua
bewe xBaHama cbc Snare kamembp u usgbpnaHa.
Hakpas umawe gobvp aHzuozpadpcku pesyamam
npu LCx (¢uz. 7), HoO npegcopgHOmMo kaoHUE Ha apme-
pusima He ce Budyaausupawe (duz. 8). Kom guazHo3a-
ma bewe gobaBeH uHpapkm Ha AsBomo npegcopgue.

Qua. 5// Fig. 5
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was pulled out of LAD, a segment of it ruptured and
remained in the vessel (Fig. 5).

An attempt was made to remove the ruptured
piece with a Snare catheter (lasso type), but the lat-
ter proved to be too small to catch the piece. The
decision was made to use a balloon to push the piece
distally into the LAD. Kissing dilation was then per-
formed to optimize the results (Fig. 6). While the di-
lation was taking place, some of the stent strati were
pulled apart, thus making a larger lumen for a new
Snare catheter to enter LAD. The ruptured portion of
the guidewire was grasped with a Snare catheter and
pulled out.

Finally, there was a good angiographic result on
LCx (Fig. 7), but the atrial branch of the artery was
not visible (Fig. 8). Left atrial infarction was added to
the diagnosis.

27-March-1947 F
Left Coronary 7.5 fps Normal

ST: ©.00 mm
RAO: 4.60 CAU: 33.20
XA

b i W .
Quz. 6 /| Fig. 6

Que. 7 /| Fig. 7

®uz. 8 // Fig. 8
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B nvpBume 48 uaca cneg npouegypama pe-
2ucmpupaxme MHokecmBo npucmbnu Ha maxukap-
gus (¢ue. 9), kakmo u Hskonko npucmbna Ha bpa-
gukapgus. TaxukapgHume npucmbnu 6saxa kakmo
mscHo-, maka u wupokokomnaecHu, koumo npuexmve
cvbomBemHo 3a npegcbpgHO MwbXKgeHe u kamepHa
maxukapgus. BpagukapgHume npucmbnu npuexve
3a HoganeH pumoM (duz. 10). Onumaxme ga obek-
muBusupame namonozusima ¢ npoBexkgaHe Ha mpaH-
cesodazeanHa EKI (¢puz. 11). YcmaHoBuxve HaAu-
yue Ha pyHkuuoHaneH AV baok, kakmo u HezamuBHu
p-BbaHu B omBexXkgaHus I, lll, aVF u no3dumuBHa p-
BoaHa BbB V1, koemo e B nogkpena Ha guazHo3ama
npegcopgHa maxukapgus ¢ ¢okyc B8 gonHama uacm
Ha AsBomo npegcbpgue u kaygo-kpaHuaaHa nocoka
Ha pasnpocmpaHeHue Ha Bb36y>kgaHemo.
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In the first 48 hours after the procedure, we re-
corded multiple bouts of tachycardia (Fig. 9) as well
as several bouts of bradycardia (Fig. 10). The tachy-
cardia attacks were both narrow and wide complexed,
which we took to be atrial fibrillation and ventricular
tachycardia, respectively. We took the bradycardia
attacks as a nodal rhythm. We tried to objectify the
pathology by conducting a transesophageal ECG (Fig.
11). We established the presence of a functional AV-
block, as well as negative p-waves in leads Il, lll, aVF
and a positive p-wave in V1, which supports the diag-
nosis of atrial tachycardia with a focus in the lower
part of the left atrium and a caudo-cranial direction
of excitation propagation.

®uz. 9/ Fig. 9

®uz. 10 // Fig. 10
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Bewe HanpaBeH onum 3a kynupaHe Ha maxu-
kapgHume npucmovnu ¢ kopgapoH u kopmazgHe3uH.
Bovnpeku cmapmupaHama aHmuapummuyvHa mepanus
ce nosiBuxa enu3ogu Ha XeMoguHamMuu4HoO 3Ha4vuma ka-
MepHa maxukapgus, koumo Haaokuxa enekmpokapgu-
0Bep3uo. Caeg He20 ce npogbAku aHmupeuuguBHa-
ma mepanus, kamo 6e npuarokeH BeHO3HO AugokauH,
nocaegBaH om uHby3us ¢ kopgapoH.

Ha ocmus geH om xochumaausauusma ce pe-
a2umpupa bpaguapummus, koamo Haaoku nocmaBs-
Hemo Ha BpemeHeH neucmelukbp B pexkum VVI.

Mpe3 caegBawume gHu enekmpuueckama akmuG-
Hocm Ha boaHama ce cmabuausupa, koemo no3Boau ga
H6bge omcmpaHeH BpemeHHuUs enekmpokapguocmumy-
Aamop. MNpoBegeHa 6e u koHmMpoaHa exokapguozpadus,
kosmo nomBovpgu guazHo3ama npegcopgeH uHdapkm.
YcmaHoBu ce guaamupaHo AfB0 npegcbpgue, C pe-
gyuupaH pesepBoapeH cmpeuH 14%, koHmpakmuneH
cmpeuH — 1.5% (¢ua. 13), noumu AuncBawa A-BvbAHa
Ha MumpaaHus kpbBomok (¢uz. 12). Cowo maka 6e yc-
maHoBeHa HoBa Il cmeneH MmumpanHa pezypaumauus.

Ha cnegBawama koHmpoaHa exokapguozpadus
(npegu gexocnumaausauusma) ce ycmaHoBu Buv3s-
cmaHoBeHa A-BoaHa(duz. 14), HO 3a >kanocm guaa-
mauusma Ha npegcopguemo 6e oule no-zonamva.

MocmeneHHO cbcmosHUeMO Ha hauueHmkama
ce nogobpu u msa be usnucaHa 6e3 cmeHokapgHu
CUMNMOMU U gaHHU 3a 3acmou, 8 cuHycoB pumbm u
C mepanus 3a goma, cbcmoswa ce om:

¢ Rivaroxaban 15 mg

* Clopidogrel 75 mg

* ASA 100 mg

¢ Furanthril 40 mg

Volume 7, Number 3 + 2024

Quea. 11 // Fig. 11

An attempt was made to stop the tachycardia at-
tacks with Cordarone and Cormagnesin. Despite initi-
ation of antiarrhythmic therapy, episodes of hemody-
namically significant ventricular tachycardia occurred,
needing electrocardioversion. After that we continued
with anti-relapse therapy: lidocaine i.v., followed by
Cordarone infusion.

On the eighth day of hospitalization, bradyarrhyth-
mia was re-registered, which required implantation of
a temporary pacemaker in VVI mode.

In the following days, the patient’s electrical activi-
ty stabilized, which allowed the temporary pacemaker
to be removed. A control echocardiography was also
performed, which confirmed the diagnosis of atrial in-
farction. A dilated left atrium was found, with reduced
reservoir strain 14%, contractile strain — 1.5% (Fig. 13),
almost absent A-wave of mitral blood flow (Fig. 12). A
new, Il grade mitral regurgitation was also found.

The next follow-up echocardiography, before dis-
charge, revealed a restored A wave (Fig. 14), but un-
fortunately the atrial dilatation was even greater.

The patient’s condition gradually improved and
she was discharged without angina symptoms and
signs of congestion, in sinus rhythm and with at home
therapy, consisting of:

* Rivaroxaban 15 mg

* Clopidogrel 75 mg

* ASA 100 mg
* Furanthril 40 mg
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* Cordarone 200 mg 3 x 1

* Ramirpil 5 mg

 Spironolacton 25 mg

* Empagliflozin 10 mg

* Gliclazide 30 mg.

Ha nopBus koHmpoaeH npeaneg caeg meceu, na-
uueHmkama bewe 6e3 cmeHokapgHa cumnmomMamu-
ka u benesu Ha benogpobeH U cucmemeH 3acmol u
8 cuHycoB pumbm. HanpaBeHa 6e koHmpoaHa ExoKT,
kosmo nokasa aeko nogobpeHa OU Ha AK u Ha noka-
3ameAume Ha AsBo npegcopgue ¢ HanuvHa A-BobAHa.

OBCb)XOAHE

Bonpeku ue aeBonpegcovpgHusm uHdapkm e
psagko cpewaH, B cayyau npu koumo uma pumbMHO-
npoBogHu HapyweHus Ha ¢oHa Ha ocmbp kamepeH
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*whom

Quez. 14 /| Fig. 14

* Cordarone 200 mg 3 x 1

* Ramirpil 5 mg

 Spironolacton 25 mg

* Empagliflozin 10 mg

* Gliclazide 30 mg

At the first follow-up examination after a month,
the patient was without angina symptoms and signs
of pulmonary and systemic congestion and in sinus
rhythm. A follow-up echocardiogram was performed,
which showed slightly improved LV EF and left atrial
parameters, with a present A-wave.

DiscussioN

Although left atrial infarction is rare, in cases
where there are arrhythmias associated with acute
ventricular infarction, it is appropriate to think about



uHdpapkm, e ygauHO ga ce MUCAU U 3a He20 kamo npu-
yuHa 3a msix. Npu Beue peaausupaH makbB npegcobp-
geH uHdapkm, HezaBucumo om emuoAoausima, mpsi6-
Ba ga nomucaum kak ga aekyBame nocaegBawume
ycAokHEeHUs om Hez2o. Hau-uecmo ce Hanaza kow-
buHauus om npomuBopeuuguBHa aHmMuapummMuyHa
mepanus, u3noA3BaHemo Ha neucmeukobp, kakmo u
npuaaz2aHe Ha enekmpokapguoBep3uo. MNMpaBuaHomo
u3noA3BaHe Ha kombuHauusama om u3bpoeHume 6u
goBeno go baazonpusimeH u3xog 3a hauueHma.

Opya kalouoB momeHm e gobpama aHmukoazy-
Aauusa kakmo B ocmpus momeHm, maka u B caegBa-
wume Meceuu, npegBug cmymeHama kuHemuka Ha
npegcopguemo, yBeauueHume my pasmepu, koemo
Bogu go noBuweH puck om mpomboobpasyBaHe.

B gageHus kauHuueH cayyal e gobpe ga ce no-
MUCAU gaAu nNpuyuHa 3a npegcbpgHus uHdapkm He
ca pesugyasnHume mpoMbu, NOAyUYeHU cAeg pa3gpo-
6sB8aHe Ha 2onemus npokcumaneH mpomb, Busyaau-
3upan ce cneg BvacmaHoBaBaHe Ha kpvBomoka.
Bonpeku HenpegBugeHomo ycaokHeHue ¢ omkbcBa-
Hemo Ha yacm om Bogaua B xoga Ha npouegypama
U cnewHama Hy>kga om pewaBaHemo my, kakmo u
cnewHama Hy>kga om Bb3cmaHoBsBaHe Ha kpvBo-
moka B mazucmpaAHus Cbg, mpsbBa ga nomMucAum
ganu uma aanmepHamuBu, ¢ koumo ga npegomBpa-
mumMm gedpasMeHmupaHemo Ha mpomba u eMbBOoAu-
3auusma My B cobgoBomo pycnao. B makuBa cayuau
Moxke bu e ygauHo ga ce MUcAU 3a mpombacnupauus
Bonpeku dakma, ue B cvBpemeHHume eBponelicku
pvkoBogcmBa msa e uamecmeHa gocma Hasag B npe-
nopvkume 3a AeuyeHue Ha muokapgHus uHdapkm.

3 AKAIOYEHUE

MNpegcovpgHUsim uHpapkm uecmo mpygHO ce gu-
azHocmuuupa, 3awomo obukHoBeHo ce cpewa 8
koHmekcma Ha kamepeH uHdapkm. Bvnpeku moBa
Moxke ga ce npegcmaBu kamo usoAupaHo 3abonsBaHe
¢ BaxkHu ycaoXkHeHus, koumo umam Ba>kHo npoz2HOoC-
MUYHO 3HayeHue 3a hauueHmume, cAaegoBamenHo
e uskaloyumenHo BakHo HezoBomo pa3no3HaBaHe.
Bonpeku mpygHocmume npu nocmaBsHe Ha guazgHo-
3ama, npoumuvawu om dakma, ve Hama mBbpgo
geduHupaHu kpumepuu 3a npegcopgeH uHpapkm, He
mpsa6Ba ga 3abpaBave, ue e BbamoXkHa npuyuHa 3a
ycnokHeHus B xoga Ha kamepeH uHdapkm. [dokasBa-
Hemo My bu YAECHUAO AeYeHUemo My U Bbu gano no-
gobpa npozHo3a 3a bbgeuwlemo Ha hauueHma.

1. Ivanov et al.

Unexpected complication... CARDIOLOGY&

Volume 7, Number 3 + 2024 CARDIAC SURGERY

it as a possible cause of them. With such an atrial
infarction already realized, regardless of the etiolo-
gy, we must think about how to treat its subsequent
complications. Most often, a combination of anti-re-
currence antiarrhythmic therapy, the use of a pace-
maker, and electrocardioversion is required. Proper
use of the combination of the above would result in a
favorable outcome for the patient.

Another key point is the good anticoagula-
tion, both in the acute moment and in the following
months, given the disturbed kinetics of the atrium, its
increased dimensions, which leads to an increased
risk of thrombus formation.

In this clinical case, it is good to consider whether
the cause of the atrial infarction is not the residu-
al thrombi, obtained after fragmentation of the large
proximal thrombus visualized after restoration of
blood flow. Despite the surprising complication of the
ruptured guide wire during the procedure and the ur-
gent need to resolve it, as well as the urgent need
to restore blood flow in the main vessel, we should
consider whether there are alternatives to prevent the
defragmentation of the thrombus and its embolization
in the vascular system. In such a case, perhaps it is
appropriate to think about thrombaspiration, despite
the fact that in the most resent European guidelines,
it has been pushed far back in the recommendations
for the treatment of myocardial infarction.

CONCLUSION

Atrial infarction is often difficult to diagnose, be-
cause it usually occurs in the context of ventricular
infarction. However, it can present as an isolated
disease with important complications that have im-
portant prognostic significance for patients, therefore
its recognition is extremely important. Despite the
difficulties in making the diagnosis, arising from the
fact that there are no firmly defined criteria for atri-
al infarction, we must not forget that it is a possible
cause of complications in the course of ventricular
infarction. Proving it would facilitate its treatment and
give a better prognosis for the patient’s future.
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MHCTPYKUWN KbM ABTOPUTE

Mpuemam ce 3a nybAaukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (CbC cmaHgapmusupaHu
dopmyasipu), a ocmaHaaume nogaexkam Ha ekchnepmHa npeueHka om cmpaHa Ha pegkoaezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobuweHue, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocasm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B max uscaegBaHus caegBa ga cbomBememBam Ha ymBuop-
geHume emuyHuU cmaHgapmu omHoCcHO npoBe>kgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyuBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB mamepuaa, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cna3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

Bug nybaukauus Bpou gymu B ocHoBHust mekcm Bpou gymu B8 peslomemo Bpou pedepeHuuu
OpuzuHanHa cmamusi 2500-5000 200-300 30
0Ob63op 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

MNMpuemam ce ¢daunoBe Ha npozpama MS Word. Hama cneuuduuHu uszuckBaHus 3a pasmvep u Bug Ha wpudma, pas-
cmosHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcska cmamus 3anouBa cbe 3az2naBue (6e3 cokpauwieHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpyau mumau), msixHama Mecmopaboma, obo3HaueHa ¢ uuppoB uHgeke, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusima ce nogaBa u npeBegeHa Ha aHaAaulcku e3uk, kamo aHzautickusm npeBog e caeg bbazapckus mekem 8 eguH
obuwy, pauA. B peslomemo Ha Beska opuzuHaaHa cmamus ce nocouBam: uea u obekm Ha uscaegBaHemo, 0CHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kom gpyaume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Beceku Bug nybaukauus ca mexkgy 3 u 8 Ha bpou, kamo mozam ga bb-
gam eguHu4HU gymu uAu kpamku caoBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha bubauozpadckume usmouHuuu 8 mekcma ce obo3HauaBam ¢ uudpu B kBagpamHu ckobu no pega
Ha nosiBama um. BubAauozpadusma ce nogpexkga no pega Ha nosBa Ha usmouHuuume 8 mekcma. ManucBaHemo Ha Bceku
usmouHuk e Ha HOB peg c apabcka Homepauus. JaHHUMe ce opopMam No cAegHus HauuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3aenaBue Ha cmamusma. 3a2anaBue Ha cnucaHuemo (cbkpameHo no Index Medicus), 2oguHa,
mowm (volumen), Homep Ha kHuwkkama (6pou) 8 ckobu, cmpaHuuu (om-go). lpumep: Yakub YN, Freedman RB, Pabico RC.
Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

— My6aukauuu om cbopHuk: ABmop(u). 3a2aaBue. B: (3a AamuHuua In:) 3a2anaBue Ha cbopHuka. MopegHocm Ha u3-
gaHuemo, pegakmopu. MecmousgaBaHe (2pag), udgameAacmBo, 2oguHa Ha udgaBaHemo, cmpaHuuu (om-go). lpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

— Krueu: ABmop(u). 3aznaBue. MecmousgaBaHe (2pag), usgameAacmBo, 20guHa Ha usgaBaHemo, cmpaHuuu (om-go).
Mpumep: LLleamaroB V. Cucmem+u Backyaumu. C., Meg. u ¢usk., 2019, 8-11.

Ako aBmopume ca go mpuma, ce uznucBam damuauume, nocregBaHu om uHuuuaaume um (6e3 mouku). Kozamo
aBmopume ca noBeue om mpuma, cAeg uMemo Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — et al.“). HacmouuuBo ce
npenopbuBa uumupaHemo (no3HaBaHemo) u Ha BbAzapcku U3MOYHUUU.

Mamepuaaume ce usnpawam npe3 cauma: https://cardiojournal.eu/index.php/journal
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INSTRUCTIONS TO AUTHORS

The following genre types are accepted for publishing: original articles, re-views, clinical case reports, reference
papers, book reviews, short communication papers (letters to the editor, etc.). The first three genres are subject to peer
review (with standardized forms), and the rest are submitted to expert evaluation on behalf of the editorship.

Corresponding author shows contact data (e-mail, optionally — postal address and telephone) and declares that the
material has not been published previously, except in the form of an abstract for a scientific event, and has not been
submitted to other journal. Authors assume the responsibility for the contents of their publications. Presented papers and
the studies described in them should comply with the established ethical standards on performance of the clinical and/or
experimental studies on human subjects (the Helsinki Declaration) and experimental animals. Patients must not be referred
by names and initials, and images on which they can be identified must not be presented. Authors must warrant that they
submit for publication their own studies and in case different author's data and/or text are used, these are specified by
citations. Strict adherence to copyright issues is maintained — texts including more than 10% of literal replication of different
publication are returned for reprocessing.

Volume (approximately) of submitted papers:

Type of publication Word count in the main text Word count in the abstract | Number of references
Original article 2500-5000 200-300 30
Review 3000-6000 100-200 50
Clinical case report 1000-3000 100-200 20
Short communication, reference paper, review 500-1000 - 10

MS Word files are acceptable. No specific requirements on the font size and type, spacing, margins and other
formatting are defined.

An article starts with the title (without abbreviations), the names of authors (without academic or other titles), their
workplaces designated by numeric indices, abstract, key words. Title of a scientific paper, irrespective of its genre
determination, should attract the attention, be understandable, short, and exact — it represents the study object. A subtitle
can be prepared for extended informativeness. The article also must be is submitted translated into English, as the English
translation is after the Bulgarian text (in a common file). Abstract contains the specific features of the study in a concise
manner — aim/subject matter, methods used, main results and findings. It is distributed also through secondary informational
titles (data bases), i.e. it should include the main elements of the scientific contribution. It should not contain either citation
or illustrative material, or abbreviations, which can be precluded. Key words are used for topical categorization of a paper in
data bases (and other secondary titles) and related search in inquiries. The objective of the author is to propose the most
significant concepts of his work in a synthetic manner. Key words to any kind of publication range between 3 and 8; they
can be single words or short word-groups, which are commonly accepted in the specific area of knowledge.

The list of literature references at the end of the work has to embrace only the publications virtually used and required
to delineate the basis, on which the study is designed. Avoid presenting abundant references at the account of their up-to-
dateness. Minimize self-citation. Citing (familiarity with) Bulgarian sources is strongly recommended, too.

Citation of bibliographic references within the text is designated by numbers in square brackets following the order
of appearance. Bibliography is arranged following the order of appearance of the sources within the text. Each source is
written in a new line, with an Arabic number. Sources are structured in the following manner:

— Articles: Author(s). The article title. Journal title (abbreviated under the Index Medicus), year, volume, number (issue)
in round brackets, papers (from-to). Example: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in systemic lupus
erythematosus. Nephron, 2019, 27(1):197-201.

— Papers from an edited book: Author(s). Title. In: The edited book title. Edition number, editors. Place of publication
(city), publishing house, year of publication, pages (from-to). Example: Wilkinson AH. Evaluation of the transplant recipient.
In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

— Books. Author(s). Title. Place of publication (city), publishing house, year of publication, pages (from-to). Example:
Sheytanov Y. Systemic Vasculitis. Sofia, Medicina i Fizkultura, 2019, 8-11.

In cases of not more than three authors, their surnames followed by their initials (without periods) are written. In cases
of more than three authors, “et al.” is written after the name of the third author. For translated books, also the original book
language and the translator are written.

The materials have to be sent by site: https://cardiojournal.eu/index.php/journal
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