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AOPTHA CTEHO3A C HUCbK AEBUT/HUCBbK NrPAAVEHT - NPEAN3BUKATEACTBO
3A ANATHOCTUKA N AEMEHUE

L. Cagvk’, A. MupueBa'*, [l. CumoHoB"*, A. CumoBa'*** T. BekoB>*

'MBAA ,,Copue u Mosvk” — Bypeac, 2MBAA "Covpue u Moavk” — NreBeH
SMeguuuHcku yHuBepcumem — lreBeH, “Boazapcku kapguoaozuyeH uHcmumym

Peslome. AopmHama kaanHa cmeHo3a e Hau-yecmo cpewaHusm nopok cpeg Bb3pacmHomo Hace-
AeHue Hag 65-2oguwHa Bv3pacm B 3anagHa EBpona u CALL. CMbpmHocmma HacmbnBa 3a 3-5 20-
guHU cAeg no-9B8a Ha cumnmomMume npu okoAo 75% om nauueHmume, ako o6cmpykuuama He bbge
kopuzupaHa. Aopm-Hama cmeHo3a npegcmaBasBa cmecHeHue Ha kananHus omBop, 3ampygHaBauw,o
uzmaackBaHemo Ha kppBma om AsBama kamepa kbm aopmama no Bpeme Ha AK cucmoaa. Mpu na-
UUeHMU C aopmHa cmeHo3a U pegy-uupaHa ¢pakuus Ha usmaackBaHe e mpygHO ga ce onpegeAu
NbpBuyHUAM NpobAeM — ucmuHcko cmec-HeHue Ha aopmHama kaana uAu HeBbamoXkHocm 3a omBa-
psHe Ha kananama nopagu mankus ygapeH obem. MNMauueHmume ¢ aopmHa cmeHo3a ¢ Hucbk gebum/
Hucvk gpagueHm (LF/LG AoS) ca npegu3BukameaHa 2pyna no OmMHOWEHUE Ha guagHoCMmuuupaHe-
mo u msaxHomo gudepeHuupaHe e BaXkHo 3a AeueHuemo u npozHo3ama Ha 3aboasBaHemo. Lleama
Ha masu ob3opHa cmamusa e ga ce HanpaBu npeaneg Ha kaacudpukauusma Ha 3aboaaBaHemo, ga
ce npegcmaBsam Hau-HoBume gokaszameacmBa 3a oueHkama Ha kaanHomo 3aboasBaHe u mepaneB-
muyHume Bv3mo)kHOCmu npu Hezo.
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KalouoBu gymu: aopmHa knanHa cmeHo3a ¢ Hucbk gebum/Hucbk gpagueHm, gobymamMuH cmpec-exo-
kapguozpadus, knacuuecka LFLG AoS, napagokcanHa LF/LG AoS, myamugemekmopHa komnlombpHa
momozpadus, TAVI, SAVR

LOW-FLOW/LOW-GRADIENT AORTIC STENOSIS, A CHALLENGE FOR DIAGNOSIS
AND TREATMENT

Sh. Sadak’, L. Mircheva'*, D. Simonov'*, I. Simova'?3*, T. Vekov**

',,Heart and Brain” Hospital — Burgas, ,,Heart and Brain” Hospital — Pleven,
3Medical University — Pleven, “Bulgarian Cardiac Institute

Abstract. Aortic valve stenosis is the most common disease in the elderly population > 65 years of age in
Western Europe and the USA. Mortality occurs within 3-5 years after the onset of symptoms in about 75%
of patients if the obstruction is not corrected. Aortic stenosis is a narrowing of the valve opening, making
it difficult for blood to push from the left ventricle to the aorta during LV systole. In patients with aortic
stenosis and reduced ejection fraction, it is difficult to determine the primary problem — true narrowing of
the aortic valve or inability to open the valve due to low stroke volume. Patients with low-flow/low-gradient
aortic stenosis (LF/LG AoS) represent a challenging group in terms of diagnosis, and their differentiation
is important for the treatment and prognosis of the disease. The purpose of this article is to review the
classification of the disease, present the latest evidence on the assessment of valvular disease and its
therapeutic options.

Key words: low-flow/low-gradient aortic valve stenosis, dobutamine stress echocardiography, classical
LF/LG AoS, paradoxical LF/LG AoS, multidetector computed tomography, TAVI, SAVR
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BbBEQEHVE

AopmHama cmeHo3a ¢ Hucbk gebum/Hucok 2pa-
gueHm (LF/LG AoS) e 3aboaaBaHe, koemo uvecmo e
npegu3BukameacmBo N0 omHoweHuUe Ha guagHocmu-
kama u aeueHuemo. Tou kamo B muHanomo Mwkeme
ca buAu no-yecmo guazHoCMuUUUpaHU C aopmHa cme-
Ho3a om >keHume (3:1), msa ce e cmamaaa 3a ,Mbkka
bonecm®. Ceza e uzBecmHo, ue >keHume ce npegcma-
Bsm no pasAuveH HauuH om MbXkeme u yecmo Hamam
kaacuueckume cumnmomu Ha 3aboasBaHemo, koemo
HaAnaza ga 6bgam HacouBaHu 3a aopmHa kaanHa UH-
mepBeHuust u umam no-Aowa npexkuBsemocm B cpaB-
HeHue ¢ Mwkeme. Mima pasauku B namodusuorozu-
ama npu gBama nona. C no-manko kaauudukauus u
noBeue ¢ubposa ca aopmHume kaanu Ha >keHume.
Cowo maka >keHume umam HapyweH MuokapgeH
nepdy3uoHeH pe3epB u pasauueH komneHcamopeH
omzoBop Ha asBama kamepa (AK) kbm HaaszaHemo,
¢ koHueHmpuuHO pemogeAnupaHe u no-gudysHa ¢u-
bpo3a. Mwkeme ca ¢ noBeue ¢dokanHa Pubposa u
no-paswupeHa/ekcueHmpuuHo pemogenupaHa AK [1,
2]. Cumnmomamukama ce nposBsBa Hau-yecmo npu
nAow, Ha omBopa Ha aopmHa kaana AVA < 1.0 cm?.
Ob6uualtHo cumnmomamukama BbaHukBa B8 peayamam
Ha Hegocmamb4Ho MO3buHO kpbBocHabgsBaHe — 3a-
mauBaHe, cBemoBbpmedk, cuHkon, Hegocmamb4HO
kopoHapHo kpbBocHabgsaBaHe, uspaseHu B 6oaku u
guckomdopm B cbpgeuHama obaacm UAU mMunuyHa
cmeHokapgus. B HanpegHaa cmaguu Ha 3abonsBaHe-
mo ce nosBsBam cumnmoMu Ha 3acmouHa CbpgeyHa
HegocmamuvbuHocm u B nokou — opmonHes, kapguaaHa
acmma u benogpobeH omok [3].

AopmHama kaanHa naow, (AVA) npu Bv3pacm-
HU HOpMaAHO e 2.6- 3.6 cm? AopmHama cmeHo3a
e kpumuuHa npu AVA < 0.7 cm?, BucokocmeneHHa
— npu 0.7-1.0 cm?, u ymepeHa — npu AVA 1.0-1.5 cm?.
MpenopvuBa ce npu uamepBaHe Ha AVA ga bbge UH-
gekcupaHa kbm meaecHama noBopxHocm Ha uoBeka.

O6ukHoBeHo BucokocmeneHHama Ao cmeHo3ama
ce onpegens kamo ckopocm Ha kpvBomoka > 4 m/s,
cpegeH gpagueHm Ha aopmHama kaana > 40 mmHg u/
UAU nAow, Ha aopmHama kaana (AVA) < 1 cm? Cme-
Ho3ama Ha aopmHama kaana (AoS) ¢ Hucbk gpague-
HmM (LG) npegcmaBasBa 3HauyumeAHa yacm om nauu-
eHmume ¢ mexXkka aopmHa cmeHo3a. B Hacmoswus
0630p e npegcmaBeHa LF/LG AoS kamo egHo om
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INTRODUCTION

Low-flow/low-gradient aortic stenosis (LF/LG
AoS) is a disease that is often challenging to di-
agnose and treat. Men were more often diagnosed
than women (3:1) with aortic stenosis in the past,
it was considered a “man’s disease”. It is now
known that women present differently than men
and often do not have the classic symptoms of
the disease, necessitating referral for aortic valve
intervention and poorer survival than men. There
are differences in the pathophysiology of the two
sexes. With less calcification and more fibrosis
are the aortic valves of women. Also, women have
impaired myocardial perfusion reserve and a dif-
ferent compensatory response of the left ventricle
(LV) to pressure, with concentric remodeling and
more diffuse fibrosis. Males have more focal fi-
brosis and more dilated/eccentrically remodeled
LV [1, 2]. The symptomatology occurs most often
with an area of the aortic valve opening AVA <
1.0 cm? Symptoms usually arise as a result of
insufficient cerebral blood supply — dizziness, ver-
tigo, syncope, insufficient coronary blood supply,
expressed in pain and discomfort in the heart area
or typical angina pectoris. In an advanced stage
of the disease, symptoms of congestive heart fail-
ure appear and at rest orthopnea, cardiac asthma
and pulmonary edema [3].

Aortic valve area (AVA) in adults is normally
2.6-3.6 cm?. Aortic stenosis is critical at AVA < 0.7
cm?, high-grade at 0.7-1.0 cm? and moderate at AVA
1.0-1.5 cm? It is recommended that when measur-
ing AVA, it should be indexed to the person’s body
surface area.

Generally, high-grade Ao stenosis is defined as
blood flow velocity > 4 m/s, mean aortic valve gra-
dient > 40 mmHg, and/or aortic valve area (AVA)
< 1 cm? Low-gradient (LG) aortic valve steno-
sis (AoS) accounts for a significant proportion of
patients with severe aortic stenosis. This article
will present LFLG AoS as one of the most chal-



Hau-npegusBukameAHUmMe cbpgeyHu 3aboaaBaHus,
koezamo cmaBa Bbnpoc 3a guazHocmuka u AeueHue,
2naBHo nopagu HecvomBemcmBuemo mexXgy manka-
ma naow, Ha aopmHama kaana(< 1,0 cm?), koemo ce
cuyuma 3a mexka AoS, u Hucvk cpegeH mpaHcBanBy-
AApeH 2pagueHm Ha HaasizaHe (< 40 mmHg), koemo e
eguH om kpumepuume 3a Hemexkka AoS.

lenging heart diseases when it comes to diag-
nosis and treatment, mainly due to the discrep-
ancy between the small area of the aortic valve
(= 1.0 cm?), which is considered severe AoS, and
low mean transvalvular pressure gradient (< 40
mmHg), which is one of the criteria for non-se-
vere AoS.
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Ta6auua 1. CmeneHume Ha aopmHama cmeHo3a chopeg cmouHocmume Ha AVA, nukoBa ckopocm Ha kpoBomoka npe3 kaanama u
cpegHusm mpaHcaopmeH gpagueHm (no [3])

Table 1. Grades of aortic stenosis according to AVA values, peak valve blood flow velocity, and mean transaortic gradient (by [3])

Mokasamen Aopmocknaepo3sa NekocmeneHHa AoS | YmepeHa AoS BucokocmeneHHa AoS
Aterosclerosis Mild AoS Moderate AoS Severe AoS

Ckopocm Ha kpvBomoka - V__ (m/s) 2.0-2.5 2.5-3.0 3.0-4.0 > 4.0

Peak velocity —V__ (m/s)

CpegeH gpagueHm (mmHg) <20 (AHA) 20-40 (AHA) > 40

Mean Gradient (mmHg) < 30 (EACVI) 30-50 (EACVI)

AVA (cm?) >15 1.5-1.0 <10

AVAI (cm?/m) > 0.85 0.60-0.85 <0.6

AHA — AmepukaHcka kapguonozuuHa acouuauus, EACVI — EBponelicka acouuauust no cobpgeuHo-cbgoBo uzobpassBaHe
AHA — American Society of Cardiology, EACVI — European Association of Cardiovascular Imaging, AVAi — Aortic valve area index

< 50%

HuckorpagmeHTHa AoC
Low-gradient AoS

Knacuuecka AoC c HUCBK
NOTOK U HUCBK FPagUeHT
(LFLG AoS)
Classical Low-Flow, Low-
Gradient (LFLG AoS)

AVA <1cm?unn/ or
<0,6 cm?/m?
MG < 40 mmHg

<# LVEF (%) #>

2 50%

< 35 ml/m?

-~

YaapeH obem
Stroke volume

> 35 ml/m?

~~

MapagokcanHa LFLG AoS
Paradoxical LFLG AoS

AoC c HopmaneH NOToK U

HUCHK rpagueHT (NFLG AS)

Normal flow, low gradient
(NFLG AS)

®Duz. 1. Knacudukauus Ha aopmHama cmeHosa: exokapguozpagpcku nokazamenu 3a gudepeHuuauus [4]

Fig. 1. Classification of aortic stenosis: echocardiographic indicators of differentiation [4]
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HuckoezpagueHmHama (LG) AoS ce pasgens
cnhopeg ckopocmma Ha mpaHcBanByrapeH aopmeH
nomok Ha LG AS ¢ HopmaneH nomok (normal flow/
low gradient — NFLG) u ¢ Hucvk gebum (low flow/low
gradient — LF/LG ). Huckama ckopocm Ha kpbBomoka
ce geduHupa npousBoAHO om uHgekca Ha ygapHus
obem (SVi) < 35 mL/m? [5].

NFLG AoS npegcmaBasBam 50-70% om nauu-
eHmume ¢ BucokocmeneHHa aopmHa cmeHo3a CbC
cpegeH 2pagueHm MG < 40 mm Hg, (SVi) = 35
mL/m?, LVEF = 50% u AVA < 1 cm?. Wvame u 2py-
na nauueHmu ¢ normal flow — high gradient aopmHa
cmeHo3a(NFHG Ao0S), npu masu 2pyna cpegHusm
2pagueHm e > 40 mmHg.

AopmHa cmeHo3a ¢ Hucbk gebum/Hucbk gpa-
gueHm (LF/LG AoS) moxke ga bbge pasgeneHa go-
NbAHUMEAHO chopeg AeBokamepHama dpakuus Ha
usmaackBaHe Ha knacuuecka LFLG AoS npu (LVEF
< 50%) uau napagokcanHa LF/LG AoS, ako LVEF e
3anaseHa. lNapagokcanHama LF/LG AoS ce xapak-
mepusupa ¢ moBa, ue AK e manka ¢ uspaseHa koH-
ueHmpuyHa xunepmpodus, B pesyamam Ha koemo
umame HamaneH mpaHcBanByaapeH nomok, kamo ce
HabalogaBa pecmpukmuBHa ¢usuonozus Ha AK. MNa-
pagokcanHama LFLG AoS ce geduHupa cbC cAegHU-
me kpumepuu B8 nokou: AVA < 1 cm?, AVAI < 0.6 cm?/
m?, cpegeH mpaHckaaneH gpagueHm < 40 mmHg,
LVEF = 50%, (SVi) < 35 mL/m? Cmpec-ExoKTI ¢ go-
bymamuH npu napagokcanHa LFLG AoS uecmo He
e Bb3amokHa UAU NOAyYeHUME gaHHU He mo2am ga
nocAy>kam kamo 3akaloueHue npu masu 2pyna nauu-
€Hmu nopagu Haauvuemo Ha pecmpukmuBHa ¢usuo-
nozus Ha AK. B makuBa cayuau moXke ga ce usnoasBa
kaauueBus moukoB cbop Ha aopmHama kaana, oue-
HeH ¢ komnlombpeH momozpad, 3a ga ce onpegenu
mexkecmma Ha cmeHo3ama [6].

Kpumepuu, npu koumo ce yBeauuaBa Beposm-
Hocmma 3a BucokocmeneHHa AoS, npu hauueHmu ¢
napagokcanHa LFLG AoS, ca:

* (QusukaaHuam npeaneg, cbomBemcmBaw, Ha
BucokocmeneHHa A0S; munuyHu cumnmomu, 6e3
gpyao obscHeHue; Bv3pacm > 70 20g.

* KauecmBeHu nokasameau: AKX (gonoAHUMEA-
HU aHaMHEeCMUYHU gaHHU 3a XUnepmoHus); pegyuu-
paHa QW Ha AK, 6e3 gpy20 obscHeHue

* KonuuecmBeHu nokasamenu: CpegeH 2pagueHm
30-40 mmHg; AVA < 0,8 cm?; Hucbk nomok (SVi < 35

>> 6

Low-gradient (LG AoS) is divided according to
the speed of transvalvular aortic flow into LG AS
with normal flow (normal flow/low gradient — NFLG)
and low flow (low flow/low gradient — LF/LG). Low
flow velocity is defined by stroke volume index (SVi)
< 35 mL/m?[5].

NFLG AoS represent (50-70%) of patients with
high-grade aortic stenosis with mean gradient MG
< 40 mmHg, (SVi) = 35 mL/m?, LVEF > 50% and AVA
<1 cm?. We also have a group of patients with normal
flow-high gradient aortic stenosis (NFHG AoS), in this
group the mean gradient is > 40 mmHg.

Low-flow/low-gradient aortic stenosis (LFLG
AoS) can be further divided according to left ven-
tricular ejection fraction into classic LFLG AS at
(LVEF < 50%), or paradoxical LFLG AS if LVEF is
preserved. Paradoxical LFLG AS is characterized
by a small LV with pronounced concentric hyper-
trophy, resulting in reduced transvalvular flow, with
restrictive LV physiology observed. Paradoxical
LFLG AS is defined by the following criteria at rest:
AVA < 1 cm?, AVAi < 0.6 cm?/m2, mean transvalvu-
lar gradient < 40 mmHg, LVEF = 50%, (SVi) < 35
mL/m?2. Stress Echocardiography with dobutamine
in paradoxical LFLG AS is often not possible or
the data obtained cannot serve as a conclusion in
this group of patients due to the presence of re-
strictive LV physiology. In such cases, aortic valve
calcium dot sum assessed by computed tomog-
raphy can be used to determine the severity of
stenosis.[6]

Criteria increasing the likelihood of high-grade AS
in patients with paradoxical LFLG AS:

* Physical examination corresponding to
high-grade AoS; typical symptoms, without other
explanation; age > 70 years

* Qualitative indicators: LVH (additional data
for hypertension); Reduced LVEF, without other
explanation

* Quantitative indicators: Average gradient 30-
40 mmHg; AVA < 0.8 cm? low stroke volume index



mL/m?), nomBbpgeH ¢ gpyau mexHuku ocBeH cmaH-
gapmHume; gonAepoBa mexHuka (LVOT uamepBaHe
upe3 3D TEE uau MSCT; CMR, uHBa3uBHu gaHHu);

* KanuueB pesyamam om myamugemekmopHa
komnlomovpHa momozpadus (MSCT) (eguHuuu no
Agatston) 3a mexkka aopmHa cmeHo03a;

BucokocmenenHa AoS (BeposmHa): MbXke
> 2000; »keHu = 1200

BucokocmeneHHa AoS (MHo20 BeposmHa): Mmbke
> 3000; »keHu = 1600

BucokocmeneHnHa AoS (pagko): mwvke < 1600;
»keHu < 800 [6, 7].

NORMAL-LVEF NORMAL-LVEF LOW-LVEF
NORMAL-FLOW, “PARADOXICAL” “CLASSICAL”
HIGH-GRADIENT LOW-FLOW, LOW-FLOW,

Sh. Sadak et al.
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(SVi < 35 mL/m?) confirmed by techniques other than
standard; Doppler technique (LVOT measurement by
3D TEE or MSCT; CMR, invasive data

* Multidetector computed tomography (MSCT)
calcium score (Agatston units) for severe aortic
stenosis;

High-grade AS (probable): men = 2000; women
> 1200

High-grade AS (very likely): men = 3000; women
> 1600

High-grade AS (rare): males < 1600; women
< 800 [6, 7].

LOW-GRADIENT LOW-GRADIENT AS

DIASTOLE

SYSTOLE

Kaacuuecka low flow/low gradient aopmHa cme-
Ho3a e masu, npu koamo umame AVA <1 cm?, cpegeH
2pagueHm < 40 mmHg, pegyuupaHa ¢ppakuus Ha us-
maackBaHe < 50%, uHgekc Ha ygapHusa obem (SVi)
< 35 mL/m? u gunamupaHa AsBa kamepa.

OcHoBHOmMO guaz2HoCcmMuuHO npegu3Bukamen-
cmBo npu nauueHmu C aopmHa CmeHo3a U pegy-
uupaHa ¢pakuus Ha usmaackBaHe e mpygHO ga ce
onpegeAu nbpBuyHUAM npobaemM — ucmuHcko cme-
CHeHue Ha aopmHama kaana uAu HeBbamokHocm 3a
omBapsiHe Ha knanama nopagu MaAkus ygapeH obem.
MNMpu kaacuueckama aopmHa cmeHO3a C HUCbk ge-
6um u Hucbk 2pagueHm ¢ noHuxkeHa ¢pakuus Ha u3-
maackBaHe Ha AsBa kamepa cmpec-exokapguoepa-
¢dus ¢ Hucka gosa dobutamine (DSE) ce npenopbuBa
3a paszgpaHuvaBaHe mexkgy ucmuHcka u nceBgoBu-
cokocmeneHHa aopmHa cmeHo3a, koemo e kalouoB

Que. 2. BugoBeme aopmHa cmeHo3a B 3aBucumocm om
ygapHus obem (YO), mpaHckaanHus 2pagueHm Ha HaAsea-
He u AeBokamepHama ¢pakuus Ha usmaackBaHe. 1) NFHG
(normal flow — high gradient) AoC; 2) MapagokcanHa LFLG
AoC; 3) "Knacuuecka” LFLG AoC

Fig. 2. Types of aortic stenosis depending on stroke volume
(SV), transvalvular pressure gradient and left ventricular
ejection fraction. 1) NFHG (normal flow-high gradient) AoS;
2) paradoxical LFLG AoS; 3) ,classical“ LFLG AoS

Classical low flow/low gradient aortic stenosis
is the one in which we have AVA < 1 cm?, mean
gradient < 40 mmHg, reduced ejection fraction
< 50%, stroke volume index (SVi) < 35 mL/m? and
dilated left ventricle.

The main diagnostic challenge in patients with
aortic stenosis and reduced ejection fraction is
that it is difficult to determine the primary prob-
lem — a true narrowing of the aortic valve or an
inability to open the valve due to low stroke volume.
In classic low-flow, low-gradient aortic stenosis
with reduced left ventricular ejection fraction, low-
dose dobutamine stress echocardiography (DSE)
is recommended to distinguish between true and
pseudo-high-grade aortic stenosis, which is a key
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MOMeHmM 3a B3emaHe Ha peweHust 3a a0pmHo kaanHo
npome3upaHe u oueHka Ha koHmpakmunHus pe3epB
Ha AK, koemo e om noA3a 3a cmpamuduuupaHe Ha
onepamuBHus puck [7]. Mpu aHaAusupaHemo Ha 06-
pasume ce onpegeasm: 1) ¢yHkuusma Ha AK (npo-
maHa BvbB W u/uAau 2nobanHus AOH2UMYQUHAAEH
cmpeuH — GLS); 2) konmpakmuaHuam pesepB (yBe-
AuveHue Ha YO = 20%); 3) mpaHckAaanHu 2pagueHmu
(PW gonnep B usxogHus mpakm Ha AK, Bb3moXkHo
Hal-mouHo, kbgemo e u3mepeH guamembpbm Ha
MTAK B nokou); 4) aopmHa kaanHa naow, (CW gonaep
npe3 aopmHama kaana).

MpoToKoN®T 33 A06YTaMMH CTpec-exoKapauorpadusa BkAOYBa:
The dobutamine stress echocardiography protocol includes:

decision-making point for aortic valvular prosthesis
and assessment of LV contractile reserve, which
is useful for operative risk stratification [7]. When
analyzing the images, the following are determined:
1) LV function (change in LVEF and/or global lon-
gitudinal strain — GLS). 2) Contractual reserve (in-
crease of SV = 20%); 3) Transvalvular gradients
(PW Doppler in the LV outflow tract, as accurately
as possible, where the diameter of the LV at rest
was measured); 4) Aortic valve area (CW Doppler
through the aortic valve).

/

CTpec-TecTbT Ce NPeKbesa:
The stress test is interrupted:
o [lpu AOCTUraHe Ha MaKCMManHa 4o3a AobyTammnH
When reaching the maximum dose of dobutamine
o [lpu nonyyaBaHe Ha NO3UTUBEH PE3YATAT OT CTPEC-TECTa
Upon receiving a positive result of the stress test

/

e CbpaeyHata yectota ce yBeanum ¢ 10-20 ya./min oT mbpBoHayanHata uam npemuHe Hag 100 ya./min
Heart rate increased by 10-20 beats/min from baseline or exceeded 100 beats/min
o Cnap Ha apTepuanHoTO HanAraHe UM 3HAYUMU XeMOAMHAMMUYHM uan EKI npomenm

Drop in blood pressure or significant hemodynamic or ECG changes
Mo3uTtnseH pesyntar:
Positive result:

1. MosuwasaHeTo Ha AVA > 1 ¢ m? npegnonara, Ye CTeHO3aTa He € BUCOKOCTENEHHa.

Anincrease in AVA > 1 cm? suggests that the stenosis is not high-grade.

Quaz. 3. Mpomokoa 3a

2. BuMCOKOCTENEHHa aopTHa CTEHO3a C Vimax = 4 M/s unu cpegeH rpagment > 30-40 mmHg, npeanonara, ye naowuTa Ha

KnanaTa He HagaBuwasa 1 sz, npn BCAKA NPOMAHA B KPbBOTOKa.

Hucka gosa gobymamuH

High-grade aortic stenosis with V. = 4 m/s or mean gradient > 30-40 mmHg, implies that the valve area does not cmpec-exokapguozpa-

exceed 1 cm?, at any change in blood flow.

bus [7]

3. JluncaTa Ha KOHTPaKTUAEH pe3eps (nnnca Ha nokaysaHe Ha YO ¢ 20%) e NpeanKTOp 3a BUCOKA onepaTuBHa

CMBPTHOCT U HEYCMELHMW Pe3yaTaTi, BbNIPEKM Ye CMAHATA Ha KAanaTa Moxe Aa nofobpu GpyHKumaTa Ha JIK.
Lack of contractile reserve (lack of 20% increase in HR) is a predictor of high operative mortality and unsuccessful

outcomes, although valve replacement may improve LV function.

>> 8

Fig. 3. Protocol for low
dose dobutamine stress
echocardiography [7]



Hucka gosa gobymamuH cmpec-ExoKI (go mak-
cumanHa gosa 20 pg/kg/min) ce npenopvuBa npu na-
UUEHMU C aopmHa cmeHo3a ¢ Hucbk gebum/Hucbk
2pagueHm u HamaneHa ¢pakuua Ha usmaackBaHe.
Bucoka gosa gobymamuH cmpec-ExoKIl (go 40 ug/
kg/min) uecmo e Heobxoguma npu NauueHMu CbC
CcbpgeuHa HegocmamvuHocm, AekyBaHu ¢ 6ema-
6Aokepu. 3agoamkumenHo ycaoBue e HenpekbcHamo
npocnaegsBaHe Ha kpoBHomo Hans2aHe, EKI MOHu-
MOpPUH2 U KAUHUYHUME CUMNMOMU (gucCnHes, aHauHa
nekmopuc, kamepHa apummus). JubepeHuupaHemo
mMexkgy mexkka u ymepeHa (nceBgomexkka) aopmHa
cmeHo3a, kakmo u oueHka Ha AK koHmpakmuaeH pe-
3epB ca BvamodkHU ho Bpeme Ha gobymamuH cmpec-
ExoKT. lMpu oueHka Ha AK ¢yHkuus — nokauBaHe Ha
YO Ha cbpuemo ¢ > 20% e cugypeH benee 3a 3ana-
3eH koHmpakmunaeH pe3epB, paBeH Ha > 20% nokau-
BaHe Ha VTI (uHmezpan ckopocm-Bpeme) Ha u3xog-
Hus mpakm Ha AK, npu ycaoBue uye guamemovpbm My
He ce NPoMeHs.

MHmepnpemauusa Ha DSE npu pasauvyHume no-
gzpynu chopeg koHmpakmuaHus pe3epB:

» BucokocmeneHHa aopmHa cmeHo3a cbe 3ana-
3eH koHmpakmunaeH pe3sepB, 20% yBeauueHue Ha YO
Ha AK, maka u Ha mpaHcBanBynapeH 2pagueHm (>
40 mm Hg), 6e3 3HauumeAHO yBeAuuyeHue Ha nAo-
wma Ha aopmHama kaana (npomsiHa B8 AVA ¢ < 0,2
cm?, AVA < 1,0 cm?)

» BucokocmeneHHa aopmHa cmeHo3a 6e3 KoH-
mpakmuaeH pe3epB — aunca Ha yBeauueHue Ha YO
(uau < 20% yBenuueHue om cmouHocmma B nokou)
Bvnpeku no-Bucokume go3u gobymamuH (go 30 pg/
kg/min) ¢ nepcucmupawa AVA < 1,0 cm? [7, 8].

Auncama Ha yBenauueHue Ha koHmpakmuaAHus
pe3epB no Bpeme Ha cmpec-exokapguozpadusma
¢ gobymamuH ce HabalogaBa npu egHa mpema om
nauueHmume u e cBvp3aHa ¢ Bucoka onepamuBHa
cMmbpmHocm (6-33%) npu xupypauuHo AVR [9]. lMpu
nauueHmume 6e3 koHmpakmuaeH pesepB8 DSE He
Moke ga npegocmaBu gonbAHUMEAHa uHbopmauus
3a cmeneHma Ha cmeHo3a Ha aopmHama kaana,
mvu kamo AsBama kamepa He e B cbcmosHue ga
2eHepupa noBeue nomok — canegoBameAHO cmeHo-
3ama Ha kananama ce nogueHsiBa. B makvB cayuau
ce npenopbuBa gonvAHUMEAHa oueHka ¢ Myamuge-
mekmopHa komnlomvpa momozpadus (MDCT) 3a
koanuuecmBeHo onpegensHe Ha cmeneHma Ha kaa-

Sh. Sadak et al.
Low-flow/low-gradient aortic... CARDIOLOGY&
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Low-dose dobutamine stress echocardiography
(up to a maximum dose of 20 pg/kg/min) is recom-
mended in patients with low-flow/low-gradient aortic
stenosis and reduced ejection fraction. High dose
dobutamine stress echocardiography (up to 40 ug/
kg/min) is often required in patients with heart fail-
ure treated with beta-blockers. A mandatory con-
dition is continuous monitoring of blood pressure,
ECG monitoring and clinical symptoms (dyspnea,
angina pectoris, ventricular arrhythmia). Differen-
tiation between severe and moderate (pseudo-se-
vere) aortic stenosis as well as assessment of LV
contractile reserve are possible during dobutamine
stress Echocardiography. When assessing LV func-
tion, an increase in cardiac output by > 20% is a
sure sign of preserved contractile reserve, equal to
a > 20% increase in VTI (velocity-time integral) of
the LV outflow tract, provided that its diameter does
not increase.

Interpretation of DSE in the different subgroups,
according to the contractile reserve:

» High-grade aortic stenosis with preserved
contractile reserve, 20% increase in both Stroke
volume and transvalvular gradient (> 40 mm Hg),
without significant increase in aortic valve area
(change in AVA < 0.2 cm?, AVA < 1.0 cm?)

» High-grade aortic stenosis without contractile
reserve — no increase in stroke volume (or < 20%
increase from resting value) despite higher doses of
dobutamine (up to 30 pg/kg/min) with persistent AVA
<1.0 cm? [7, 8].

Absence of increase in contractile reserve
during stress echocardiography with dobutamine
is observed in one-third of patients and is as-
sociated with high operative mortality (6-33%) in
surgical AVR[9]. In patients without contractile
reserve, DSE cannot provide additional informa-
tion about the degree of aortic valve stenosis
because the left ventricle is unable to generate
more flow — therefore, valve stenosis is under-
estimated. In such a case, additional evaluation
with multidetector computed tomography (MDCT)
is recommended to quantify the extent of aor-
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uudukauusa Ha aopmHama kaana u oueHka Ha me-
>kecmma Ha AoC. B Hacmoswume ,Hacoku Ha ESC/
EACTS 3a 2021 2. 3a AeueHue Ha knanHo cbpgeuHo
3abonaBaHe” bewe noguepmaHa BakHama poas Ha
MDCT u DSE. MyamugemekmopHama komnlombvpHa
momozpadus e HezaBucum memog om XxemMmoguHamu-
kama/cbcmosaHuemo Ha nomoka u ce u3noa3Ba npu
noumu Bcuuku nauueHmu. B gonvaHeHue, MDCT He
ce Hy>kgae om koHmpacm u caegoBamenHo moxke ga
ce u3noA3Ba npu nauueHmu ¢ bbbpeuHa Hegocma-
mvyHocm [9, 10, 11]. HampuypemuuHume nenmugu
BNP u NT-proBNP npegckaszBam 6eacumnmomHama
npexkuBsemocm u kKAUHUYHUS U3XOQg NpPU HOpMaAHa
u mexXka aopmHa cmeHo3a ¢ Hucbk kpoBomok. Te
Mo2am ga b6bgam usnoA3BaHu 3a ymouHsBaHe Ha
usmoyHuka Ha cuMNMOMU NpuU NauueHmu ¢ MHoXe-
cmBo nomeHUUaAHU NPUYUHU U ugeHmuduuupaHe
Ha me3u ¢ BucokopuckoBa 6e3acumnmomMHa aopmHa
cmeHo3a, koumo moke ga umam noAsa om paHHa
uHmepBeHuus. B gBe om npoyuBaHusma (TOPAS
study 2007 2. u 2021 2.) Ha ¢oHa Ha low flow/low
gradient AoS, ce u3BvpwBa puckoBa cmpamudu-
kauus Ha nauueHmume. lMpu u3XogHU cmouHocmu
Ha BNP > 550 pg/ mL u NTproBNP > 1600 pg/mL
ce npozHo3upa Aowa npekuBsemocm npu koHcep-
BamuBHO AeueHue, HO 3HAYUMEAHO No-gobpa npe-
>kuBsiemocm npu paHHo AVR. BNP u NT-proBNP 3a-
Bucsm om Bv3pacmma, noAa, Me2Aomo, CbpgeyuHus
pumbm, npugpy’kaBauwume 3aboasBaHus, npunaza-
Hume megukameHmu, 3amoBa ocBeH npegukmopHu-
me UM NOA3U, mpsbBa ga cMe HasCHO U C 02paHu-
ueHusama um [12, 13, 14].

OBCb)XXOAHE

B3emaHemo Ha kAuHUYHU peweHus 3a guagHo-
cmuka u AeueHue B pasHONOCOUYHU CAyvau mpsbBa
ga ce B3emam npegBug gonbAHUMEAHU hapamempu:
¢yHKkuuoHaneH cmamyc, ygapeH obem, uHgekc Ha
gonaepoBama ckopocm, cmeneH Ha kaanHa kaauudu-
kauus, AK ¢yHkuus, HaAauyuemo uau omcbcmBuemo
Ha AK xunepmpodus, kppvBomoka u agekBamHocm-
ma Ha koHmpoaa Ha AH. logxog kbm kaacuuecka
A0S ¢ Hucvk kpvBomok u Hucbk 2pagueHm e npeg-
cmaBeH Ha due. 4.
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tic valve calcification and assess the severity of
AoS. The current “ESC/EACTS 2021 Guidelines
for the Management of Valvular Heart Disease”
emphasized the important role of MDCT and
DSE. Multidetector computed tomography is a
hemodynamic/flow status independent modality
and is used in almost all patients. In addition,
MDCT does not need contrast and therefore can
be used in patients with renal failure [9, 10, 11].
Natriuretic peptides BNP and NT-proBNP predict
symptom-free survival and clinical outcome in
normal and severe low-flow aortic stenosis. They
can be used to pinpoint the source of symptoms
in patients with multiple potential causes and
identify those with high-risk asymptomatic aortic
stenosis who may benefit from early interven-
tion. In two of the studies (TOPAS study 2007
and 2021) against the background of low flow/
low gradient AoS, risk stratification of patients
is performed. Baseline BNP > 550 pg/mL and
NTproBNP > 1600 pg/mL predicted poor survival
with conservative treatment but significantly bet-
ter survival with early AVR. BNP and NT-proBNP
depend on age, gender, weight, heart rate, ac-
companying diseases, administered medications,
therefore, in addition to their predictive benefits,
we must also be aware of their limitations [12,
13, 14].

Discussion

Making clinical decisions for diagnosis and
treatment in multidirectional cases should take into
account additional parameters: functional status,
stroke volume, Doppler velocity index, degree of
valve calcification, LV function, presence or ab-
sence of LV hypertrophy, blood flow and adequacy
of control of the blood pressure. An approach to
classical AoS with low blood flow and low gradient

is presented at Fig. 4.
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Knacuuecka AoC ¢ HUCBK Ae6UT U HUCBK rpaameHT, LVEF < 50%, AVA < 1.0 cm?, MPG < 40 mmHg
Classical Low-Flow/ Low- Gradient AoS , LVEF < 50%, AVA < 1.0 cm?, MPG < 40 mmHg

Low dose Dobutamine-Stress Echo

Crpec-exokapauorpadus c HUcKa go3sa dobutamine ‘

ASV > 20%

3anazeH KoHMpakmuneH pezepe Ha JIK

ASV <20%

‘ be3 koHmpakmuneH peseps Ha JIK ‘

LY iy Resane No LV Flow Reserve
MPG > 40 mmHg MPG < 40 mmHg MPG <40 mmHg u AVA<1.0cm?
+AVA < 1.0 cm? AVA > 1.0 cm? l
M3uncnete AVAproj, ako AQ 2 20%
Calculate AVA;, if AQ 2 20%
AVA, 5 He MOXKe fia ce M3mepn
AVAp0 > 1.0 AVAu0< 1.0 AVAproj not measurable
NcTUHCKM MNceBaoBMCOKOCTENEHHA
BUCOKOCTENeHHa AS AS MCTHCKM BUCOKoCTeneHHa AS MDCT kanupes ckop Ha AoK
Tre-Savae A Praualh-SavEie AG True- Severe AS MDCT AoV Calcium score

Heonpeaenuma AS
Interminate AS

Quz. 4. ToakyBaHe Ha pesyamamume om DSE npu nauueHmu ¢ Hucbk gebum, Hucok 2pagueHm AoS u HamaneHa LVEF [15]

Fig. 4. Interpretation of DSE results in patients with low flow, low gradient AoS and reduced LVEF [15]

MopBoHauanHomo u3caegBaHe ¢ mpaHcmopa-
kanHa exokapguozpadus (TTE) Ha caegHume mpu
napamembpa: AVA < 1 cm?, mpaHcBanByaapeH cpe-
geH 2pagueHm Ha Haasz2aHe < 40 mmHg (uau Vmax
< 4 m/s) u LVEF < 50%. lNMpegu ga npogbAKuM C no-
HamambwHa oueHka e MHo20 BakHo ga uskalouum
BeposmHume zpewku npu usmepBaHe UAU u3yuCAe-
Hue Ha me3u napamempu. CaegBawama npenopbyu-
meAHa cmobnka caeg TTE e cmpec-ExoKI ¢ Hucka
gosa gobymamuH, kosmo nomaza ga ce paszpaHudu
mexka AoC om nceBgomerkkama AoC.

Tpema cmovnka onpegeas gaAau uma koHmpakmu-
AeH pe3epB, gepuHupaH kamo omHocumeAHo noBu-
weHue Ha ygapHus obem (SV) > 20%. Caeg koemo
paszpaHuuaBame mpu cybzpynu:

* WicmuHcku BucokocmeneHHa AoS: yBeauueHue
Ha YO (ASV = 20%), npu yBenuueH cpegeH mpaH-
cknaneH gpaguenm MPG = 40 mmHg, ¢ MUHuUMaAHa
npomsHa ¢ 0,2 cm? uau 6e3 npomsHa B8 Ao kaanHa
naow, (AVA) < 1 cm?

The initial transthoracic echocardiography (TTE)
study of the following three parameters: AVA < 1 cm?,
transvalvular mean pressure gradient < 40 mmHg (or
Vmax < 4 m/s) and LVEF < 50%. Before proceeding
with further evaluation, it is very important to exclude
possible errors in the measurement or calculation
of these parameters. The next recommended step
after TTE is stress echocardiography with low dose
dobutamine, which helps distinguish severe AoS from
pseudosevere AoS.

A third step is to determine whether there is
contractile reserve, defined as a relative increase in
stroke volume (SV) > 20%. Then we distinguish three
subgroups:

* True high-grade Ao0S: increase in stroke
volume (ASV = 20%), with increased mean
transvalvular gradient MPG = 40 mmHg, with
minimal change of 0.2 cm? or no change in Ao
valve area (AVA) < 1 cm?

1M <<

»
=
=
S
@
oc
~
=
=
=)
]
O
(=]




(=]
o\
(%]
(=]
=
=
~
=
(5-]
s
@
=
(7]

LL. Cagvk u gp.
KAPANOAOTI' A & AopmHa cmeHo3a ¢ HUCbk gebum...
KAPAMOXMPYPT IS Tom 6, Bpod 4 - 2023

SW=53ml

EF= 40%

PPG= 49 mmHg
. MPG= 29 mmHg
| AVA=0.77 em?

Resting
Echo

V=73 ml

EF = 50%

PPG= 92 mmHg
MPG= 52 mmHg
AMA= 0.75 cm?

Stress Echo

Qua. 5. Mpuvep 3a ucmuHcku Bucokocme-
neHHa AoS — ugeHmuduuupaHa no Bpeme Ha
DSE. lNMo Bpeme Ha mecma yBeAauueHuemo Ha
ygapHusi obem (ASV = 20%) e npugpy»keHo om
3HauyumenHo noBuwaBaHe Ha 2pagueHmume Ha
HansezaHemo (MPG > 40 mmHg), gokamo (AVA)
ocmaBa nog 1 cm? ObbpHeme BHumaHue, ue
LVEF ce yBeauuaBa; PPG — nukoB 2pagueHm Ha
HaAs2zaHemo [15]

Fig. 5. Example of a True High AoS-identified
during DSE. During the test, the increase in
stroke volume (ASV = 20%) was accompanied
by a significant increase in pressure gradients

(MPG > 40 mmHg), while (AVA) remained below 1 cm?. Note that LVEF increases; PPG — peak pressure gradient [15]

* [lceBgomexkka AoS: yBenuueHue Ha YO (ASV =
20%) u nukoBa cmolHOCM Ha cpegHus gpagueHm no
Bpeme Ha mecma (MPG < 40 mmHg), 3HauumeAHo
noBuweHue Ha AVA > 1.0 cm? no Bpeme Ha mecma;

SV=34 mi
W EF=20%

' PPG = 18 mmHg
| MPG= 12 mmHg
AVA= 0.85 cm?

Resting
Echo

SV=46 mi

EF = 25-30%

A PPG=21 mmHg

4 MPG= 13 mmHg
AVA= 1.2 em?

Dobutaming
Stress Echo

-

* Pseudo-severe AoS: increase in stroke volume
(ASV = 20%) and peak value of mean gradient during
the test (MPG < 40 mmHg), significant increase in
AVA > 1.0 cm? during the test;

Qua. 6. Mpuvep 3a nceBgomedkka AoS, ugeH-
muduuuparHa no Bpeme Ha DSE. Mo Bpeme Ha
mecma yBeauuaBaHemo Ha ygapHus obem YO
(ASV = 20%) He e npugpy>keHO Om 3HaYUMEAHO
noBuwaBaHe Ha 2pagueHmMume Ha HansigaHemo
(mPG < 40 mmHg), gokamo (AVA) ce yBeauuaBa
Hag 1 cm?. Tyk omHoBo LFEF ce yBeauuaBa no
Bpeme Ha mecma, NogobHO Ha ucmuHcku Buco-
kocmeneHHama AoS [15]

Fig. 6. Example of pseudo-severe AoS identified
during DSE. During the test, the increase in LV
stroke volume (ASV = 20%) was not accompanied
by a significant increase in pressure gradients

(mPG < 40 mmHg), while (AVA) increased above 1 cm?. Here again, the LVEF increases during the test, similar to the truly high-order AoS [15]

* HeonpegeneHa AoS: nunca Ha 3HaYumenHo yBe-
AuveHue Ha YO (ASV < 20%), moecm 6e3 koHmpak-
muAeH pe3epB, MPG < 40 mmHg u AVA < 1.0 cm?

SV=51mil

LVEF=30%
Resting Peak PG= 46 mmHg
Echo Mean PG= 27 mmHg

i 5V=57 ml
EF=33%
PPG=52 mmHg
MPG=30 mmHg
AVA=0.8 cm*

Dobutamine
Stress Echo

* Indeterminate AoS: absence of a significant
increase in SV (ASV < 20%), equal to no contractile
reserve, MPG < 40 mmHg and AVA < 1.0 cm?

Quea. 7. Mpumep 3a HeonpegeneHa AoS. Mo
Bpeme Ha mecma AuncBa 3HauumenHo yBe-
AuveHue Ha YO (ASV < 20%),kamo nukoBu-
me (PPG) u cpegHume (MPG < 40 mmHg)
2pagueHmu Ha HaAsizaHemo U nAowma Ha
aopmHama kaana (AVA < 1.0 cm? He ce
npoMeHsm 3HavumenHo. 3abenssBame, ue
LVEF ce npomeHs aeko [15]

Fig. 7. Example of undefined AoS. During the
test, there was no significant increase in SV
(ASV < 20%), as peak (PPG) and mean (MPG

< 40 mmHg) pressure gradients and aortic valve area (AVA < 1.0 cm?) did not change significantly. We note that LVEF changes slightly [15]

>> 12




Auncama Ha koHmpakmuaeH pe3epB no Bpeme
Ha cmpec-exokapguozgpadus ¢ dobutamine ce Ha-
bAalogaBa npu npubauzumenHo 1/3 om nauueHmume
u e cBop3aHa ¢ Bucoka onepamuBHa cMmbpmHocm (6-
33%) npu xupypauuHo AVR. Cvwo maka mo3su dak-
mop (Auncama Ha koHmpakmuaeH pesepB) He moXke
ga onpegeAu nogobpeHuemo Ha AK ¢yHkuus u Ha
K, kakmo u kbcHama cMbpmHOCM CAeg Xupypaus.
CnegoBamenHo anuncama Ha koHmpakmuaeH pe3sep
He mpsabBa ga ce usanoa3Ba kamo npuuuHa 3a omkas
om xupypauuHo AVR uau TAVI [15].

Mpu Aunca Ha koHmpakmuaeH pe3epB cobwo
maka e MHO020 mpygHO ga ce gage geduHumuBeH
omzoBop N0 OMHOWEHUE Ha cmeneHma Ha CMmeHo-
3ama. B me3u cayuau mpsbBa ga ce 06cbgu U3NOA3-
BaHemo Ha npoekmupaHama aopmHa kaanHa naoui
(AVAproj) uau oueHkama Ha kaauueBus moukoB cbop
Ha aopmHama kaana ¢ nomowma Ha komnlombpHa
mowmogzpadusa (MDCT). OnpegensHemo Ha npoekmu-
paHama aopmHa kaanHa naow, MoXe ga He e goc-
moBepHo B cayyaume, kozamo gebumvbm (Q) Hapac-
He ¢ no-maako om 20% cnpsmo mo3u 8 nokou. Ako
npoekmupaHama aopmHa kaanHa naow, e < 1 cm?,
cmeHo3ama e BucokocmeneHHa [16].

lpoekmupaHa aopmHa knanHa naow (A Vpr,):

Mpe3 nocaegHUMe 20guHU Bsixa npoyueHu HoBu
exokapguozpadcku nokaszamenu 3a npeogonsBaHe
Ha gua2HocmuuyHuUme oz2paHudeHus Ha yampasByka
B8 koHmekcma Ha LFLG AoS. lMNpe3 2006 2. 2onamo
MHo2oueHmMpoBo o0bcepBauuoHHO npoyuBaHe Ha
LFLG AoS paspabomu u Baaugupa HoB exokapguo-
2padcku nokazamen — npoekmupaHa aopmHa kaan-
Ha nAow, (AVAProj)' Kozamo HecvomBemcmBuemo
mMeXgy mpaHckAanHume 2pagueHmu u aopmHama
kaanHa naouw, (2 ommam u HecugypHocmma OmHocC-
Ho akmyaAnHama mexXecm Ha cmeHo3ama) nepcuc-
mupam u caeg npoBexkgaHemo Ha cmpec-exokapgu-
ozpadusma ¢ gobymamuH u nukoBume cmouHocmu
Ha cpegHus gpagueHm ca < 40 mmHg u Ha aopm-
Hama kaanHa naow, < 1 cm?, mozaBa e none3HO ga
ce u3uucAau npoekmupaHama aopmHa kaanHa naou
npu HopmaaeH gebum (Q) (250 mi/s), ¢ nomowma Ha
dopmyrama [16, 17]: AVA_ . = AVA _ + VC x (250 =
Q_), kegemo AVA__ u Q__ ca aopmHama naoui u
gebumvm B nokou, Valve compliance (VC) = npomsHa
8 naowma/npomsHa B gebuma.

Sh. Sadak et al.
Low-flow/low-gradient aortic... CARDIOLOGY&
Volume 6, Number 4 + 2023 CARDIAC SURGERY

Absence of contractile reserve during stress
echocardiography with dobutamine occurs in ap-
proximately 1/3 of patients and is associated with
a high operative mortality (6-33%) in surgical AVR.
Also, this factor (lack of contractile reserve) can-
not determine the improvement of LV function, as
well as late mortality after surgery. Therefore, lack of
contractile reserve should not be used as a reason
to refuse surgical AVR or TAVI [15].

In the absence of contractile reserve, it is also
very difficult to give a definitive answer regarding
the degree of stenosis. In these cases, the use of
projected aortic valve area (AVAproj) or comput-
ed tomography (MDCT) assessment of aortic valve
calcium point sum should be considered. Determi-
nation of the designed aortic valve area may not be
reliable in cases where the flow rate (Q) increases
by less than 20% of that at rest. If the projected
aortic valve area is < 1 cm?, the stenosis is high-
grade [16].

Projected aortic valve area (AVApm):

In recent years, new echocardiographic pa-
rameters have been explored to overcome the di-
agnostic limitations of ultrasound in the context of
LFLG AoS. In 2006, a large multicenter observa-
tional study of LFLG AoS developed and validated
a new echocardiographic metric: projected aortic
valve area (AVAij). When the discrepancy be-
tween transvalvular gradients and aortic valve area
(and hence uncertainty about the actual severity
of stenosis) persists after dobutamine stress echo-
cardiography and peak values of mean gradient <
40 mmHg and aortic valve area < 1 cm? then it is
useful to calculate the designed aortic valve area
at normal flow rate (Q) (250ml/s), using the formula
[16,17]: AVA__ =AVA +VC %X (250 -Q

proj rest

), where

rest

AVA __ and Qrest are aortic area and flow at rest,

Valve compliance (VC) = change in area/change

in flow.
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Mpe3 2010 2. bewe nomBbpgeHo gpyzo ypaB-
HeHue 3a AVA - [18]: AVA = AVA _ + (AAVA/AQ)
% (250 - Q_ ), kngemo AVA __ u Q_, ca aopmHama
kaanHa naow, u gebumvbm B nokou, a AQ (QDSE -
Q,.) u AAVA (AVA DSE - AVA ) ca pasaukume 8
abconlomHume cmolHocmu Ha npomsiHama 8 aopm-
Hama kaanHa naow, u 8 gebuma, no Bpeme Ha cmpec-
exokapguozpadusma u B nokou.

Measurements Rest Peak DSE

—

LVOTd = 2.00 cm

In 2010, another equation for AVAproj was confirmed
(18]: AVA . = AVA _ + (AAVA/AQ) % (250 - Q
where AVA__ and Q__ are aortic valve area and flow
at rest, and AQ (QDSE - Q,__) and AAVA (AVADSE -
AVA ) are the differences in the absolute values of

rest) !

the change in aortic valve area and flow during stress
echocardiography and at rest.

WOTVTI=18 cm - “‘;"ﬁi’\?;ﬁm Quz. 8. Mpumep 3a HauuH Ha u3uucAsBaHe Ha
er+ ®
(250-Q,) AVA_, Npu nauueHm ¢ knacuuecka LFLG AoS. Mpo-
=0.79+(0.43/187)x ekmupanama aopmna kaanHa naow, nomBvpxkgaBa
— (250-183)
& HaAu4yuemo H muHck kocmeneHHa A
LVET=0.31s h G anuvuemo Ha ucmuHcku BucokocmeneHHa AoS

[15, 19]

— n: Ao VTI= 85 cm
wh bl ¥ MPG= 36 mmHg Fig. 8. Example of how to calculate AVA in a
MPG= 21 mmHg IVET=0.28 s ; ] ) ] proj )
_ V=57 ml Sv= 104 ml patient with classic LFLG AoS. Projected aortic
Calculations AVA= 0.79 cm? AVA= 1.22 cm? —> AVA_ = 0.94cm? valve area, confirming the presence of true high-
Q=183 ml.st Q=370 mls* 40 = 20% grade AoS [15, 19]

B nocaegrama ¢opmyaa om 20102 3a koauuecm-
BeHo onpegeAsiHe Ha AVAproj ca Heobxogumu camo
ocHoBeH guamembp Ha u3xogHus mpakm Ha AsBama
kamepa (LVOT), uHmezgpan Bpeme-ckopocm (VTI),
AVA (VTI) Ha u3xogHo HuBo u npu nuk Ha DSE. Ha-
gekgHocmma Ha mo3u napamembp Hackopo beuwe
nomBbpgeHa om akmyaau3auuss Ha npoy4yBaHemo
3a mexXka uau nceBgomexkka aopmHa cmeHo3a
(TOPAS) [19, 20], kegemo AVA, . uma no-go6pa gu-
aszHocmuuHa mouHocm om meanPG u AVA npu nu-
koB DSE 3a omkpuBaHe Ha mexka AoS: AVApmj <1
cM? npegnonaza ucmuHcku BucokocmeneHHa aopm-
Ha cmeHosa. Ako AVA_ > 1,0 cm?, mozaBa AoS ce
cuyuma 3a nceBgo-mexkka. Mo mo3u HauuH AVAproj e
HageXkgeH nokazamen 3a onmumu3supaHe Ha hocmu-
>kumume gaHHu ¢ DSE.

Ckopocmma Ha mpaHcaopmHusi homok ce onpe-
gens kamo: FLR = SV | LVET, kegemo LVET e Bpe-
Memo 3a uamaackBaHe Ha AdBama kamepa, uamepe-
HO kamo uHmepBana om Bpeme meXkgy HayanHama u
kpauHama mouka Ha LVOT VTI. FLR e mapka 3a nomok
(obemHa eguHuua 3a eguHuua Bpeme), kakmo u yga-
peH obem; Bonpeku moBa ygapHusm obem uamepBa

>> 14

In the latest formula from 2010, only baseline left
ventricular outflow tract diameter (LVOT), rate-time
integral (VTI), AVA (VTI) at baseline and peak DSE
are needed to quantify AVApmj.The reliability of this
parameter was recently confirmed by an update of
the Severe or Pseudosevere Aortic Stenosis Study
(TOPAS) [19, 20], where AVAProj had better diagnos-
tic accuracy than mean PG and AVA at peak DSE
for detecting severe AoS: AVAprOj < 1 cm? suggests
true high-grade aortic stenosis. If AVA > 1.0 cm?,
then AoS is considered pseudo-severe. Thus, AVAproj
is a reliable indicator of data optimization achievable
with DSE.

Transaortic flow velocity is defined as:
FLR = SV |/ LVET where LVET is left ventricular
ejection time, measured as the time interval be-
tween the start and end points of LVOT VTI. FLR
is a measure of flow (unit volume per unit time)

as well as stroke volume; however, stroke volume



mpaHcaopmHus nomok no Bpeme Ha eguHUYeH cbpge-
ueH ygap (Bka. kakmo B cucmoaa, maka u 8 guacmo-
AQ), gokamo FLR uamepBa camo epekmuBHus kpbBeH
obem no Bpeme Ha cucmoaa. Mpu ycaoBusa Ha Hucbk
nomok (SVi < 35 ml) FLR moxke ga 6bge HopmaneH UAu
HamaneH B peayamam Ha cbomBemHo kpamko uAu
gova2o Bpeme Ha uamaackBaHe. MuoHepcko npoyuBaHe
nokasa, ue npu Hucovk ygapeH obem HopmaaHama FLR
B nokou mMoke ga e gobbp npegukmop 3a ucmuHcku
mexkka AoS, mvl kamo AVA BeposmHO HaAMa ga ce
yBeauuu no Bpeme Ha DSE [20].

MHgekcom Ha gonaepoBama ckopocm B nokou
(DVI, HapuuaH owe ,6e3pa3MepeH UHgekc") — CbomHo-
weHuemo mMexXgy uHmezpan Bpeme-ckopocm (TVI) Ha
neBokamepHusi uzxogeH mpakm (LVOT), cnpsmo mo3u
Ha kpbBomoka Ha aopmHama kaana — He u3uckBa us-
yucAsBaHe Ha naowma Ha LVOT u moke ga nomozHe 3a
oueHkama, koezamo gpyaume napamempu ca gBycmuc-
AeHU (cmouHocm > 0,25 npegnonaca, 4ye mexkkama
aopmHa cmeHo3a e MHo20 BeposimHa) [19, 20].

OueHkama Ha 2nobanHus HagaokeH cmpeuH
(LVGLS) npu nauueHmu ¢ aopmHa cmeHo03a U Hucbk
2pagueHm u noHwkeHa LVEF e noae3Ha 3a no-gobpa
cmpamudukauus Ha pucka. CowecmByBa MHO20-
ueHmpoBo npoyuBaHe ¢ BkaloueHu 202 nauueHmu ¢
ucmuHcku mexkka AoC u nceBgomerkka AoC, oueHe-
Hu ¢ LVGLS B8 nokou (126 nauueHmu) u cmpec LVGLS
(73 nauueHmu). Mpu 3-2oguwHo npocaegsaBaHe npe-
»kuBsemocmma Ha nauueHmume B nbpBama 2pyna e
buna 49% (npu GLS B8 nokol < 9%), B cpaBHeHue ¢
nauueHmume om Bmopama 2pyna — npexkuBsemocm
68% (npu cmpec-GLS > 9%). Cmpec-GLS, usamepeH
no Bpeme Ha cmpec-exokapguozpadus ¢ gobyma-
MUH, Mmoke ga ocuaypu HapacmBauwia npogHoCMuyYHa
cmouHocm omBvg GLS, uamepeH B nokou [21].

Mpu nauueHmume c BucokocmeneHHa aopmHa
cmeHo3a, koumo mBopgsm, ye Havam onaakBaHus,
ce npenopvuBa npoBexkgaHe Ha cmpec-mecm cC
¢dusuuecko HamoBapBaHe, ¢ uen ga ce npegu3Buka
ussBama Ha CuUMNMOMU UAU ga Ce gemMmoHcmpupa na-
moAo2uYeH omzoBop Ha apmepuaAHOMO HaAsizaHe.

NeueHue

3aceza Hava megukameHmu, koumo ga 3a6aBsam
pa3Bumuemo Ha kaanHus nopok, HUMO MegukameH-
mu, nogobpsBawu npozHo3ama. B nocaegHume npe-
nopvku, nocoueHu om EBponeuckomo gpyxkecmBo no

Sh. Sadak et al.

Low-flow/low-gradient aortic... CARDIOLOGY&

CARDIAC SURGERY

Volume 6, Number 4 + 2023

measures transaortic flow during a single heart-
beat (including both systole and diastole), whereas
FLR only measures effective blood volume during
systole. Under low flow conditions (SVi < 35 ml),
FLR may be normal or reduced as a result of short
or long push times, respectively. A pioneer study
showed that at low stroke volume, normal resting
FLR can be a good predictor of truly severe AoS,
as AVA is unlikely to increase during DSE [20].

The resting Doppler velocity index (DVI, also
called the “dimensionless index’) — the ratio of left
ventricular outflow tract (LVOT) time-velocity integral
(TVI) to that of aortic valve blood flow — does not
require calculation of LVOT area and may aid evalu-
ation when other parameters are equivocal (value >
0.25 suggests severe aortic stenosis is highly likely)
[19, 20].

Assessment of global longitudinal strain (LVGLS)
in patients with low-gradient aortic stenosis and de-
creased LVEF is useful for better risk stratification.
There is a multicenter study including 202 patients
with true severe AoS and pseudo-severe AoS as-
sessed with LVGLS at rest (126 patients) and stress
LVGLS (73 patients). At 3-year follow-up, the survival
rate of patients in the first group was 49% (at GLS at
rest < 9%), compared to patients in the second group
— survival rate was 68% (at stress GLS > 9%). Stress
GLS measured during dobutamine stress echocar-
diography may provide incremental prognostic value
beyond GLS measured at rest [21].

In patients with high-grade aortic stenosis who
claim no symptoms and no complaints, an exer-
cise stress test is recommended to elicit symp-
toms or demonstrate an abnormal blood pressure

response.

Treatment

So far, there are no medications that slow the
development of valvular disease, nor medications
that improve the prognosis. In the latest recom-
mendations indicated by the European Society
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PPG 79 mmHg
MPG 48 mmHg

’;. - QJ .

AVA 0.65 cm?

TTPG 22 mmHg TTPG 68 mmHg

E/e’ 22.4

L a0 e an

kapguonozuss om 2021 2., ce npenopvuBa AVR npu
cCuMnNMOMHU nauueHmu ¢ kaacuuecka LFLG AoS c
gokasaH koHmpakmuaeH pe3epB (kaac | om npenopb-
kume, HUBo Ha gokaszamencmBeHocm C) u no-npeg-
nas3auB nogxog B cayuyal Ha Aunca Ha koHmpakmuaeH
pe3epB, ocobeHo kozamo kaauueBomo moukyBaHe Ha
CKT nomBovprkgaBa mexkka AoC (kaac lla om npeno-
pvkume, HUBo Ha gokaszamencmBeHocm C). Mauuen-
mume ¢ nceBgomerkka cmeHo3a HAMam nokasaHusi
3a AVR, Ho usuckBam onmumu3supaHe Ha HF mepanu-
ama u onmumanHo exokapguozpadcko npocaegaBare.
AVR ce npenopbvuBa npu 6e3cumMnmMOMHU hauueHmu
¢ mexXkka AoC u gemoHcmpupawu ce cuMnmomu npu
¢dusuuecko HamoBapBaHe (kaac | om npenopbkume,
HuBo Ha gokazamencmBeHocm C). Mo-manko uHBa-
3UBHU npouegypu kamo TAVI moxke ga ce uma npeg-
Bug npu me3u nauueHmu 6e3 koHmpakmuaeH pe3epB
u gaHHu 3a BucokocmeneHHa AoS. MiHmepBeHuus He

>> 16

Quz. 9. AcuMnmoMeH nauueHm c
BucokocmenernHa AC u 3HauumenHo
noBuweHue Ha mpaHcaopmHus 2pa-
gueHm, cucmoAHOMoO HaAsizaHe B ap-
mepusi nyAMoHaauc (mpaHcmpukyc-
nugaAHUs 2pagueHm Ha HaasizaHemo
— TTPG) u E/e’ no Bpeme Ha cmpec-
ExoKl' ¢ ¢usuuecko ycuaue. QU Ha
AK u GLS ocmaBam 6e3 npomsiHa,
nokasBawu auncama Ha koHmpakmu-
GLS -12% AeH pe3epB. Mo Bpeme Ha mecma AH
ce noBuwaBa ¢ > 20 mmHg, 6e3 ga

PPG 119 mmHg » ce nosBsBam cuMnmMoMU UAU 3HaYUMa
MPG 89 mmHg npomsHa 8 ST-ceavenma [15, 21]
- - - - '

Fig. 9. Asymptomatic patient with
high-grade AS and significant increase
in transaortic gradient, pulmonary
artery systolic pressure (transtricuspid
pressure gradient — TTPG) and E/¢€’
during stress echocardiography with
exercise. LVEF and GLS remain
unchanged, indicating the absence
of contractile reserve. During the test,
BP increased > 20 mmHg without
symptoms or significant ST segment
change [15, 21]

AVA 0.59 cm?

of Cardiology from 2021. AVR is recommended in
symptomatic patients with classic LFLG AoS with
preserved contractile reserve (class | of recom-
mendations, level of evidence C) and a cautious
approach in case of lack of contractile reserve,
especially when calcium scoring of MDCT con-
firms severe AoS (Class lla of the recommenda-
tions, level of evidence C). Patients with pseu-
do-severe stenosis do not have indications for
AVR but require optimization of HF therapy and
optimal echocardiographic follow-up. AVR is rec-
ommended in asymptomatic patients with severe
AoS who demonstrate symptoms on exercise (rec-
ommendation class I, level of evidence C). Less
invasive procedures, such as TAVI, may be consid-



ce npenopbuBa npu nauueHmu ¢ mexkku komopbug-
Hocmu, ko2zamo e manko BeposmHo uHmMepBeHuusma
ga nogobpu kauecmBomo Ha >kuBom uau ga ygoaku
npexuBsemocmma > 1 2oguHa. Mpu nauueHmume cobc
CbpgeyHa HegocmambyHoCcm, koumo He ca nogxogs-
wu (uAau gousuakBam) SAVR uau TAVI, mpsbBa ga ce
AekyBam B8 coomBemcmGBue ¢ npenopbkume 3a Cobp-
geuHa HegocmambuHocm [22].

Cpeg ocHOBHume npoyuBaHusi, koumo cpaBHs-
Bam TAVI cpewy SAVR, PARTNER 1 HanpaBu nog-
aHaAu3 Ha nauueHmu c¢ mexka LFLG AS, nokas-
Baw, camo manko yBeauueHue Ha pucka npu SAVR
B cpaBHeHue ¢ TAVI [23]. Om 2013 2. go 2017 2. e
npoBegeHo gpyao uscaegBaHe npu koxopma nauueH-
mu, nogaoxkeHu Ha TAVI npu LFLG AoS u HamaneHa
LVEF, ¢ Bucok cpegeH npegonepamuBeH xupypauyeH
puck STS (cpegeH STS pesyamam 7,7%, cpegeH
EUROSCORE Il 10,5%). 30-gHeBHama cMbpmHOCM
e buna 3,8%, 3HauumenHo no-Hucka om oueHkama
Ha npegonepamuBHus puck[24]. Npe3 2006-20142 e
npoBegeHo npoyuBaHe ¢ 225 nayueHmu, guagHocmu-
uupaHu ¢ LFLG AS u HamaneHa LVEF, coc uau 6e3
FR; Bcuuku nauueHmu ca buau nogaoXkeHu Ha TAVI u
30-gHeBHama cmbpmHocm e buna 8,9%, manko no-
Bucoka om usuvucneHa (cpegeH STS 7,6%). B caeg-
Bawomo npoyuBaHe ce cpaBHaBa cMbpmHocmma go
1 2oguHa caeg nepkymaHHa AVR npu LFLG AoS ¢
LVEF< 50%, kamo B peayamam ms e gBa nomu noBe-
ye, omkoankomo npu BucokocmeneHHa AoS c¢ Bucok
2pagueHm [25]. Bonpeku ue Bce owe He ca HaAuuHU
20neMu npoyuBaHus, cpaBHaBawu OMT, TAVI u SAVR
npu LFLG AoS, camo OMT usanexkga besonacHa 3a
nauueHmu ¢ MH020 Bucok nepuonepamuBeH puck u
kpamka npogbakumenHocm Ha >kuBoma. B cowomo
Bpeme e beacnopHo, ue AVR npu LFLG AoS ¢ Hama-
AeHa QU uma no-Aowu kpamkocpouHu U gbA20Cpou-
HU pe3yamamu, B8 cpaBHeHue ¢ BucokocmeneHHa
AoS cvc 3anaseHa EF. MpeuusHusm nogbop Ha na-
uueHmu mps6Ba ga BkalouBa Bcuuku gpyau cnome-
Hamu napamempu(CCT kaauueB ckop, AVAproj, FLR)
B gonbAHEHUE kbM cmaHgapmHume C UeA ga ce ge-
MOHCmMpupa HaucmuHa mexkka AoS, kosmo npozgHoc-
MUYHO we uma nonsa om AVR [26].

lMpoz2Ho3a
MNauueHmume ¢ LFLG AoS umam kamo usino no-
AOwWa npozgHo3a u no-Bucoka cmvpmHocm B cpaB-

Sh. Sadak et al.
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ered in these patients without contractile reserve
and evidence of high-grade AoS. Intervention is
not recommended in patients with severe comor-
bidities when intervention is unlikely to improve
quality of life or prolong survival > 1 year. Patients
with heart failure who are not suitable for (or pending)
SAVR or TAVI should be treated according to heart
failure guidelines [22].

Among the major trials that compared TAVI
versus SAVR, PARTNER 1 did a sub-analysis of
patients with severe LFLG AoS, showing only a
small increase in risk with SAVR compared with
TAVI [23]. Another was conducted from 2013 to
2017 with a cohort of patients undergoing TAVI for
LFLG AoS and reduced LVEF, with a high mean
preoperative STS surgical risk (mean STS score
7.7%, mean EUROSCORE Il 10.5%). The 30-day
mortality was 3.8%, significantly lower than the
preoperative risk estimate[24]. In 2006-2014, a
study was conducted with 225 patients diagnosed
with LFLG AS and reduced LVEF, with or without
FR; all patients underwent TAVI and the 30-day
mortality was 8.9%, slightly higher than estimated
(mean STS 7.6%). The next study compared mor-
tality up to 1 year after percutaneous AVR in LFLG
AoS with LVEF < 50%, resulting in twice that of
high-grade high-gradient AoS [25]. Although large
trials comparing OMT, TAVI, and SAVR in LFLG
AoS are not yet available, OMT alone appears to
be safe for patients with very high perioperative
risk and short life expectancy. At the same time, it
is undisputed that AVR in LFLG AoS with reduced
LVEF has worse short- and long-term outcomes,
compared to high-grade AoS with preserved EF.
Accurate patient selection should include all oth-
er mentioned parameters (CCT calcium score,
AVAproj, FLR) in addition to the standard ones in
order to demonstrate a truly severe AoS that will
prognostically benefit from AVR [26].

Prognosis
Patients with LFLG AoS have an overall poorer
prognosis and higher mortality than patients with
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HeHue ¢ nauueHmu ¢ AoC ¢ Bucok zpagueHm. Cpeg
nauueHmume ¢ mexkka AoC me3u ¢ kaacuuecka
LFLG umam Hau-Aowama npogHo3a C 2-20guuHa
npexkuBsemocm om 40-60% npu koHcepBamuBHo
AeueHue. NapagokcanHama LFLG AoS u NFLG AoS
umMam no-gobpa npozHo3a om kaacuveckama LFLG
AoS. Cpeg nauueHmume, nogaokeHu Ha AVR, kak-
mo kaacuuveckama, maka u napagokcanHama LFLG
A0S umam no-Bucok xupypeuueH puck B cpaBHe-
Hue ¢ BucokozpagueHmHama AoS. Bvnpeku moBa
npexkuBsemocmma ce nogobpsaBa 3HauumeAHo u B
gBeme kamezopuu ¢ AVR B cpaBHeHue ¢ koHcepBa-
muBHOmMoO AeueHue [27].

Overall p value 0,001

Pseudo AS vs. True-severe AS  pvalue 0,001

Pseudo AS vs. No contractile reserve  p value <0,001
08—
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Patients at risk

True-severe AS 43 24 18 14 1 [ 4
Pseudo AS 29 25 19 14 10 7 5
No contractile reserve 35 15 10 G 1 o a

True-severe AS: 43 patients

high-gradient AoS. Among patients with severe
AoS, those with classic LFLG have the worst prog-
nosis with a 2-year survival of 40-60% with con-
servative treatment. Paradoxical LFLG AoS and
NFLG AoS have a better prognosis than classical
LFLG AoS. Among patients undergoing AVR, both
classic and paradoxical LFLG AoS have a high-
er surgical risk compared with high-gradient AoS.
However, survival is significantly improved in both
categories with AVR compared with conservative
treatment [27].

®uz. 10. OueHku Ha npexkuBsemocmma Ha Kaplan-Meier
npu aopmHa cmeHo3a ¢ Hucbk nomok/Hucok 2pagueHm
npu koHcepBamuBHo AeueHue caeg npoBegeH gobyma-
MuH cmpec ExoKI. MNMauueHmume ca npocAegeHu npu
koHcepBamuBHo AeueHue B pamkume Ha 5 2oguHu. Mpe-

Pseudo AS: 29 patients »kuBsemocmma e 3HauumeAHo no-gobpa B8 cAayyaume Ha

nceBgo-mexkka AoS, omkoakomo npu nauueHmu ¢ ucmuH-
cku mexkka AoS uau makaBa 6e3 LV koHmpakmunaeH pe-
3epB. CregoBamenHo peayamamume npegocmaBsm npsko
gokaszamencmBo, ue paszpaHuueHuemo mexkgy nceBgo-
mexkka AoS u ucmuHcko mexkka AoS e kKAuHUYHO 3Ha4Yumo

Mo contractile reserve: 35 patients B o6cmaHoBkama Ha LF/LG AoS [28]

Fig. 10. Kaplan-Meier survival estimates for low-flow/
low-gradient aortic stenosis with conservative treatment
after dobutamine stress echocardiography. Patients were
followed up with conservative treatment for 5 years.
Survival was significantly better in cases of pseudo-severe

AoS than in patients with true severe AoS or one without LV contractile reserve. Therefore, the results provide direct evidence that the
distinction between pseudosevere AoS and true severe AoS is clinically meaningful in the setting of LF/LG AoS [28]

3 AKAIOUEHUE

AopmHa cmeHo3a ¢ Hucbk gebum/Hucbk 2pague-
HmM (LFLG AoS) Bce owe e guagzHoCMUYHO U mepaneB-
muuHo npegu3BukamencmBo. EgHo om Hau-BarkHume
npegu3BukameacmBa npu me3u nauueHmu ¢ LFLG AS
€ ga ce pasgpaHuuyam nauueHmume ¢ mexkka AoS,
koumo obukHoBeHo uma noasa om AVR, om nceBgo-
mexka AoS, koumo ocmaBam Ha OMT u cmpukmHo
npocaegsaBaHe. DSE ¢ Hucka go3a moXke ga ce U3noA3-
Ba npu nauueHmu c kaacuuecka LF-LG AS, gokamo
oueHsBaHemo Ha kaauuu B8 aopmama upe3 MDCT e
npegnoyumaHama npu mesu ¢ napagokcaaHa LF-LG
uau NF-LG AoS. LFLG AS uma aowa npoz2Ho3a. Bus-
gopkaHemo om uHmepBeHuus mpabBa ga bvge 3ana-
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CoNCLUSION

Low-flow/low-gradient aortic stenosis (LFLG AoS)
is still a diagnostic and therapeutic challenge. One of
the most important challenges in these patients with
LFLG AS is to distinguish patients with severe AoS,
who usually benefit from AVR, from pseudo-severe
AoS, who remain on OMT and strict follow-up.Low-
dose DSE can be used in patients with classic LF-LG
AS, while assessment of aortic calcium by MDCT is
preferred in those with paradoxical LF-LG or NF-LG
AoS. LFLG AS has a poor prognosis. Non-intervention
should be reserved for extremely critical patients only.
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3eHo camo 3a uskalouumeaHo kpumuuHu nauueHmu.  With the presented overview, we want to emphasize
C npegcmaBeHus 0630p uckame ga usmuokHem Baxk-
Hocmma Ha komnaekcHus guagHocmuuyHo-mepaneB-
muueH nogxog kamo kalouoB ¢dakmop 3a baazonpu-
simHama npozHo3a Ha nauueHmume ¢ LFLG AoS. of patients with LFLG AoS.

the importance of the complex diagnostic-therapeutic

approach as a key factor for the favorable prognosis
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EHOJOBACKYANAPHO AEYMEHUE NMPU 3AObP>XAHA PYINTYPA HA AOPTHA AHEBPU3MA
. MuxaneB’, C. XXKexkoBcku', T. CamapgrkueB?, H. HukonoB?, P. PyHkoB', B. lempoB’

'"MBAA ,,Cvpue u Mo3vk“ — Bypeac
2YMBAA ,,Copue u Mo3vk” — reBeH
SHKB — Cogus

Peslome. AHeBpuamama Ha abgomuHanHama aopma (AAA) e >kuBomosacmpawaBauo cbecmosHue, koe-
mo ¢ ycbBbpweHcmBaHemo Ha eHgoBackyaapHomo AeyeHue Bce no-yecmo ce mpemupa Ype3 eHgo-
BackynapHo nocmaBsaHe Ha cmeHmezpadm (EVAR). Bonpeku moBa omBopeHama onepauus e Bce owe
3AameH cmaHgapm B AeueHuemo Ha moBa 3aboasaBaHe. Mpu pynmypa Ha AAA obave cMbpmHocmma e
uskalouumenHo Bucoka — 40-70% nepuonepamuBHa cMbpmHocm u 80-90% obwia cMopmHocm. Mopagu
moBa Bce no-uecmo ce npegnoyuma eHgoBackynapHo AeueHue (EVAR) Ha moBa cbcmosHue. Npegcma-
Bame Bu kauHuueH cayyau Ha 66-2oguwHa XkeHa coe 3agbpkaHa pynmypa Ha AAA, kosmo mpemupaxve
eHgoBackyAapHo.

KalouoBu gymu: pynmypa Ha abgomuHaAHa aopmHa aHeBpuama, eHgoBackyaapHo AeueHue, EVAR

ENDOVASCULAR TREATMENT OF CONTAINED AORTIC ANEURYSM RUPTURE
D. Mihalev', S. Zhezhovski', T. Samardzhiev?, N. Nikolov®, R. Runkov’, V. Petrov’
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2University Hospital ,,Heart and Brain“— Pleven
3NCH Sofia

Abstract. Abdominal aortic aneurysm (AAA) is a life-threatening condition that, with the improvement of
endovascular treatment, is increasingly treated by endovascular endograft placement (EVAR). However,
open surgery is still the gold standard in the treatment of this disease. The mortality rate in AAA rupture is
extremely high with 40-70% perioperative mortality and 80-90% overall mortality. Therefore, endovascular
treatment of this condition is more commonly preferred. We present a case of a 66-year-old woman with
retained AAA rupture who was treated by EVAR.

Key words: rupture of abdominal aortic aneurysm, endovascular treatment, EVAR

BbBEOEHUE INTRODUCTION

AHeBpusamama ce onpegens kamo ¢dokanHo pas-
wupeHue Ha apmepus, koemo HagBuwaBa Hopmaa-
Hus guamembvp € noHe 50%. "WMcmuHckama" aHe-
Bpusma e peayamam om npozpecuBHo omcaabBaHe

An aneurysm is defined as a focal enlargement
of an artery that exceeds the normal diameter by
at least 50%. A “true” aneurysm results from pro-

Ha cmpykmypHume eAeMeHmu Ha apmepuanHama
cmeHa, BkalouBawo u mpume caos (UHMuUMa, Megus
u agBeHmuuus). Pynmypa Ha aopmama e, kozamo
Bcuuku cnoeBe Ha cmeHama Ha aopmama ce pas-
kbcam, koemo Bogu go ekcmpaBaszauus Ha kpbB om
aopmama, Yecmo nopagu 20AeMuHama Ha aopmHa-
ma aHeBpuama. ToBa Bogu go xemoguHamuueH cpuB
u e kuBomosacmpawaBauwio.

gressive weakening of the structural elements of the
arterial wall involving all three layers (intima, media
and adventitia). In aortic rupture all layers of the aor-
tic wall are compromised, causing blood to leak from
the aorta, often due to the size of the aortic aneu-
rysm. This leads to haemodynamic collapse and is

life-threatening.
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KAVHWYEH CAYYAI

B OmgeneHuemo no cvgoBa xupypaus kom YM-
BAA ,Covpue u Mo3bk” — Bypzac, nocmbnBa nauueHm-
ka ¢ bonka B kopemHama obaacm okono nona, kamo
npe3 Howma noAyyuAa npuaowaBaHe ¢ 2ageHe be3
noBpvwaHe, no noBog Ha koemo e gokapaHa ¢ ekun
Ha LICMI. CvobwaBa 3a mexkecm u nogyBaHe Ha
kopema. ObekmuBHO npu HauaAaHus npeaneg kope-
Mbm e Hag HUBomo Ha 2pbgHus kow, pecnupamopHo
nogBuxkeH, mek, boaeaHeH npu gbaboka naanauus B
obaacmma Ha goneH kopemeH emaxk u A9B8a kopemMHa
nonoBuHa. Om HanpaBeHama yampa3BykoBa gonaep-
coHozpaous (Y3OCT) B8 cneweH kabuHem ce ycma-
HoBu uHppapeHanHa abgomMuHaAHa aopmHa aHeBpu-
ama, kamo 6oAHama e npuema 3a guagHocmuka u
AeveHue. MuHanu u npugpykaBauwu 3aboasBaHus
— nocmaBeH cmeHm B geceH ypemep no noBog Ha
XxugpoHedposa npegu gBe cegmuuu.

Om aabopamopHume uscaegBaHus ce ycmaHoBu-
xa: noBuweHo CRP, AeBkouumo3sa u Aeko noHWkeH xe-
Mo2A0buH; kaaul — 3.29; obuy, kaauuu — 2.3; Hampuu —
132.0; xaopugu — 92.1; CRP — 235.2; anlokosa — 16.23;
ypes — 3.8; kpeamuHuH — 52.0; eGFR — CKD EPI ¢op-
mMyaa — 96; WBC - 12.1; RBC - 3.92; HGB - 118.0.

Om usBvpweHama komnlombpHa momozpadcka
aHzauozpadus (KTA) ce uspasu cycnekuus 3a pynmy-
pa Ha abgoMmuHaAHama aopma.

Ha HamuBHama cepus Ha HUBOMO Ha peHaAHu-
me apmepuu ce Busyaausupa pemponepumoHeanHa
nceBgoaHeBpu3ama Ha aopmama, a okoAHama macm-
Ha mbkaH e cmpuupaHa. MpubAusumenHusm akcua-

A 747cm

Ellipse Manual Delete
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CLINICAL CASE

The patient was admitted to the Department of
Vascular Surgery at the UMBAL “Heart and Brain”
— Burgas, with pain in the abdominal area around
the umbilical area, during the night she had fainted,
she had nausea without vomiting on the occasion
of which she was brought to our emergency room.
She reported fullness and abdominal distention. Af-
ter the initial examination, the abdomen was above
chest level, respiratory mobile, soft, painful on deep
palpation in the lower abdominal region and left ab-
dominal half. Ultrasonography was performed in the
emergency room and revealed an infrarenal abdom-
inal aortic aneurysm, and the patient was admitted
for clarification and treatment. Medical history: stent
placed in right ureter two weeks ago due to hydro-
nephrosis.

Laboratory studies revealed elevated CRP, leuko-
cytosis and slightly decreased hemoglobin — Potas-
sium — 3.29; Total calcium — 2.3; Sodium — 132.0;
Chloride — 92.1; CRP — 235.2; Glucose — 16.23; Urea
— 3.8; Creatinine — 52.0; eGFR — CKD EPI formula —
96; WBC — 12.1; RBC - 3.92; HGB - 118.0.

Computer tomograph angiography (CTA) was
performed and suggested rupture of the abdominal
aorta.

A retroperitoneal aortic pseudoaneurysm was
visualized on the native series at the level of
the renal arteries, and the surrounding fatty tis-
sue was striae. Pribilical axial sac size up to 50

®uz. 1. Exoepadus npu npuemaHemo Ha abgoMmuHaAHama
aopma, ¢ gaHHu 3a AAA

Fig. 1. Abdominal ultrasound of admission found AAA



AeH pa3vep Ha caka e go 50 mm. Caeg anaukupa-
He Ha koHmpacmHa mamepusa ce ycmaHoBsBam mpu
gedekma no asBama cmeHa Ha aopmama B uHdpa-
peHanHus ceameHm, kamo Hal-20AemMusim ce pasno-
Aa2a Ha HuBomo Ha 6udypkauusma. MopBume gBa
ca c pa3mep Ha koHmpacmupaH AymeH go 21 mm, a
nocaegHusim — 29/22 mm. JucmaaHo om HuBomo Ha
peHaAHUMe apmepuu no AsBama cmeHa go HuBomo
Ha nopBus onucaH gepekm ce ycmaHoBsBa uHmpamy-
paneH xemamom ¢ pa3mep go 5 mm Ha npomerkeHue
om okono 30.5 mm. Ha HanpaBeHama kbcHa dasza ce
ycmaHoBsBa guckpemHo yBeAauueHue Ha pa3mepa Ha
NocAegHuUsi onucaH gepekm Ha cmeHama Ha aopma-
ma ¢ okono 1.5 mm. MiauauHume u pemopanHume ap-
mepuu ce npegcmaBs cvc 3anaseH u koHmpacmupaH
AymeH. He ce ycmanoBsBam namoao2uyHU npomeHu
no xoga Ha mopakaaHa aopma (duz. 2).

Ha npegxogHo HamuBHO KT u3caegBaHe om
24.09.2022 2. He ce ycmaHoBaBa aHeBpuama Ha ab-
goMUHaAHa aopma UAu xunepgeHcHa konekuus okono
Hes, HO okoAHama macmHa mbkaH e cmpuupaHa.

WL: 128 WW: 256 [D]
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mm. After contrast apposition, three defects were
found along the left aortic wall in the infrarenal
segment, with the largest located at the level of
the bifurcation. The first two had a contrast lumen
size of up to 21 mm and the last one 29/22 mm.
Distal from the level of the renal arteries along the
left wall to the level of the first described defect,
an intramural hematoma up to 5 mm in size was
found along a length of approximately 30.5 mm. A
discrete increase in the size of the last described
aortic wall defect of about 1.5 mm was found on
the late phase. The iliac and femoral arteries pre-
sented with preserved and contrasted lumen. No
pathologic changes are found along the course of
the thoracic aorta (Fig. 2).

A previous native CT scan on 24.09.22 did not
reveal an abdominal aortic aneurysm or hyperdense
collection around it, but the surrounding fatty tissue
was striae.

13.10.2022 rf15:57:18

@uz. 2. 3D-KTA Ha abgomuHaAHa aopma u bbbpeuu — gaHHu 3a nbnkyBaHus Ha aopmHama cmeHa. Buxkga ce u cmeHma B gecHus
ypemep

Fig. 2. 3D CTA of abdominal aorta and kidney — evidence of aortic wall budding. A stent in the right ureter is also seen
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3 AKAIOYEHUE

Mwva KT gaHHU 3a neHempupawu aopmHu yAkycu
u nokpuma pynmypa Ha uHdppapeHaAHama aopma.
HabalogaBa ce uHmpamypaneH xemamom B8 AgBama
cmeHa, 3ano4yBaw, om HuUBomo Ha AsBama peHaAHa
apmepus (duz. 3, pue. 4).

Ha kAuHuuHO obcb)kgaHe ce peuwu, ye npegBug
MHO20 6bp3ama npozpecus Ha aopmHUME NPOMEHU
BeposmHo ce kacae 3a uguonamuuHa caabocm Ha
aopmama, Bv3amokHO u om uHpekuuoszeH mun. MNopa-
gu moBa nvbpBu u3bop be eHgoBackyrapHO AeveHUE.

MpegBug cmabuAHOMO CbCMoOosHUE Ha nauueHm-
kama 6e opegaHusupaH u usBvpweH EVAR. N3Bvpuwe-
Hu 6sxa gBa nepkymaHHU ¢pemopanHu gocmbna (AsB
u geceH). Npe3 gecHus demopareH gocmbn ce nAa-
cupa Bogau "Lunderquist 0.035" kbm mopakanHama
aopma. lNpe3 AeBus gocmbn ce naacupa Pigtail ka-
membp Hag peHaAnHume apmepuu. [pe3 gecHus goc-
mbn ce naacupa budypkauuoHeH stent graft Ankura
AAA2612B120, HenocpegcmBeHO nog peHaAHume
apmepuu u koM gacHa obwa uAuavHa apmepus. Om
AeBusm gocmbn ce BoBege xugpoduaeH aHzyAupaH
Bogau 0.035" u nog cbnopma Ha guagHocmuueH ka-
membp JR 4F ce kaHloaupa agBomo kpaue Ha 6u-
dypkauuoHHama npomesa. XugpoduaHusm Bogau ce
cmeHu ¢ "Lunderquist 0.035“ u ce naacupa Ankura

Qua. 3. KT kopoHapeH cpes — gaHHU 3a mpu ogpaHudeHu B8
mpomba pynmypu Ha aopmHama cmeHa

Fig. 3. CT coronal view, evidence of three thrombus confined
aortic wall ruptures
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CONCLUSION

CT evidence of penetrating aortic ulcers and cov-
ered rupture of the infrarenal aorta. Intramural hema-
toma in the left wall starting from the level of left renal
artery (Fig. 3, Fig. 4).

On clinical discussion, it was decided that given
the very rapid progression of aortic changes, it was
probably idiopathic aortic weakness, possibly of an

infectious type. Endovascular treatment was the pre-
ferred choice.

Given the patient’s stable condition, EVAR was
organized and performed. Two percutaneous fem-
oral accesses (left and right) were performed. A
“Lunderquist 0.035” guidewire was placed through
the right femoral access to the thoracic aorta. A pig-
tail catheter is placed over the renal arteries via the
left access. Through the right approach, the Ankura
AAA2612B120 Bifurcation Stent Graft is placed just
below the renal arteries and to the right common iliac
artery. From the left access, a 0.035” hydrophilic an-
gulated guidewire was introduced and the left leg of
the bifurcation prosthesis was cannulated under the
support of JR 4F diagnostic catheter. The hydrophil-
ic guidewire was replaced with a “Lunderquist 0.035”

P o
) A 120KV
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@uz. 4. HanpeueH cpes Ha KTA, Buwkgam ce aHeBpuamama 6e3
gaHHU 3a pynmypa B8 pemponepumoHeymMa u ocmambyHUsSm
AYyMEH

Fig. 4. CT axial view with contrast, showing the aneurysm
without evidence of rupture in the retroperitoneum and the
residual lumen



"Stent Graft System Cuff1412C080 kom AgB8a obwia
u BbHWHa uAuavHa apmepusi. NMocmguaamauus be
npoBegeHa ¢ gBa banoHa Reliant om npokcumanHo
kbm gucmanHo. Ha HanpaBeHume aHzuozpaduu ce
ycmaHoBu onmumaneH aHzuozpadcku pesyamam.
Be3 gaHHu 3a endoleak. MyHkuuoHHUME Mecma bsixa
3amBopeHu ¢ Prostyle closure device, kamo Ha ge-
CHus ce HanoXu u Angioseal 8F. MocmuzHa ce gobpa
Xemocmasa u 3anaseHu nyacauuu Ha nepudepHume
cbgoBe (dua. 5, pua. 6).

MauueHmkama 6e usnucaHa Ha 5-us nocmone-
pamuBeH geH ¢ mepanus 3a goma — opaneH aHmuko-
azyaaHm u aHmuagzpezaHm, 6e3 onaakBaHus.

OBCb)XXOAHE

CovBpemeHHume aBmopu gaBam Bce no-zonemu
npegnoyumaHusi Ha eHgoBackyanapHomo AeueHue
kakmo Ha pynmypupanume, maka u Ha naaHoBume
AAA. Hue cowo cuumame, ye moBa e npaBuAHa-
ma Hacoka B pa3Bumuemo Ha AeyeHuemo Ha moBa
medxkko 3aboasBaHe.

MNMpegcmaBeHusam kauHuueH cAyyau e xapakme-
peH ¢ Hakoako yHukaaHu akueHma. JuazHocmukama
bewe 3ampygHeHa om ¢akma, ye KT omnpegu 14 gHu
e nokasana HopmaAHa aopma. ToBa obycaaBsa u psag-
komo ¢ygposHmHo pa3Bumue Ha masu AAA. Obuk-
HoBeHO 3a MO3u hpouec ca Heobxogumu 2oguHu. He
cAyyaluHo nbpBama guazHo3a B8 cneweH kabuHem e

E
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Qua. 5. CregonepamuBeH pesyamam B HanpeueH cpes

Fig. 5. Postoperative result in axial view

D. Mihalev et al.
Endovascular treatment of contained... CARDIOLOGY&
Volume 6, Number 4 - 2023 CARDIAC SURGERY

and the “Ankura Stent Graft System Cuff1412C080”
was placed to the left common and external iliac ar-
teries. Postdilatation with two “Reliant” balloons from
proximal to distal. Optimal angiographic result was
found on the performed angiographies. No evidence
of endoleak. Puncture sites were closed with Pros-
tyle closure devices with Angioseal 8F applied to the
right one. Good haemostasis. Preserved peripheral
vessel pulsations (Fig. 5, Fig. 6).

The patient was discharged on the 5th postopera-
tive day with home oral anticoagulant and antiplatelet
therapy without complaints.

DiscussioN

Contemporary authors are increasingly favor-
ing endovascular treatment for both ruptured and
elective AAAs. We also believe that this is the right
direction in the evolution of the treatment of this
severe disease.

The presented a clinical case that is charac-
terized by several unique highlights. Diagnosis was
hampered by the fact that a CT scan 14 days earlier
showed a normal aorta. This accounts for the rare
fudroyant development of this AAA. Usually, this pro-
cess takes years. It is no coincidence that the first
diagnosis in the emergency room was abdominal

L
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Qua. 6. CaegonepamuBeH peayamam B8 HagaokeH cpes

Fig. 6. Postoperative result in 3D CTA view

25 <<

%)
=
=]
o
e
)
7]
<
o
~
=
<
£
=
S
=
=
@
Ea
=
=
=
=
x




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

A. MuxaneB u gp.
KAPANOAOTI' A & EHgoBackynapHo AeyeHue...
KAPAMOXMPYPT IS Tom 6, Bpod 4 - 2023

kopemMHO cmpagaHue C HeussicHEH npou3xog. Abgomu-
HaAHama exozpadus U npusHauume 3a pynmypa Ha
AAA goBegoxa go ymouHsBaHe Ha guagHo3ama.

ToBa 3abonsBaHe e goBeno 3a nepuog om gBe
cegMuuu go paspywaBaHe Ha aopmHama cmeHa C
pa3Bumue Ha cybagBeHmuuuaAeH xemamom No muna
gucekupawa aHeBpusma. AokaAuzauusma Ha npoue-
ca cbwo e yHukanHa, obukHoBeHo makuBa npouecu
ce HabalogaBam npegumHo B8 mopakanHama aopma.

EVAR 6e npaBuAHusm nogxog, Ho B ycaoBus-
ma Ha 6aBHomo opzaHusupaHe, opasmepsiBaHe u
cHabgsBaHe ¢ npomesa u koHcymamuBu, koemo e
akmyaAHusi HauuH B MomeHma B Hawama cmpaHa,
nauueHmkama HaMawe waHc 3a ouensBaHe. 3a Hel-
HO wacmue obaye ce cvb3gage opzaHu3auus MexXk-
gy mpu 3BeHa no cbgoBa xupypausi — gBe Ha MBAA
LCopue u mo3bk“ u HKB — Codus, koemo goBege go
6vp3omo okomnaekmoBaHe Ha Heobxogumume koH-
cymamuBu u npomesHu yacmu.

Iobpama konabopauus, gobpama guazHocmuka,
cbBpemeHHama anapamypa u kauHuueH onum bsxa 8
OCHOBama Ha mo3u psagok u neppekmHo opzaHu3u-
paH u ocbwecmBeH cayyau.

3 AKAIOYEHUE

MNMpegcmaBeHusm kauHuueH cayual nokasBa kak
HaBpemMeHHa guagHocmuka u gobpama konabopauus
mMeXgy Hskoako omgeaeHus no cbgoBa xupypeus B
BbAzapus ocuzypu naaHuUpaHemo U yChewHomo us-
BopwBaHe Ha EVAR B pamkume Ha no-manko om 24
yaca. Hue ce HagsBame, ue B bbgewe me3u UHMep-
BeHuuu we cmaBam Bce no-yecmu u we ce HamaAu
cMbpmHocmma npu pynmypupaAu AAA.

BusAnorra®na/ REFERENCES

distress of unknown origin. Abdominal ultrasonogra-
phy and signs of AAA rupture led to clarification of
the diagnosis.

This disease had resulted over a two-week period
in a rupture of the aortic wall with the development
of a subadventitial hematoma of the dissecting an-
eurysm type. The localization of the process is also
unique, usually such processes are observed pre-
dominantly in the thoracic aorta.

EVAR was the right approach, but with the slow
organisation, sizing and supply of prosthesis and con-
sumables, which is the current way in the Republic of
Bulgaria, the patient had no chance of survival. For-
tunately for her, an organization was created between
three vascular surgery units — two of the Heart and
Brain Hospitals in Burgas and Pleven and the NKB
Sofia, which led to the rapid completion of the neces-
sary supplies and prosthetic parts.

Good collaboration, good diagnostics, state-of-
the-art equipment and clinical experience were the
basis for this rare and perfectly organized and exe-
cuted case.

CONCLUSION

This case report shows how timely diagnosis and
good collaboration between several vascular surgery
departments in Bulgaria ensured the planning and
successful performance of EVAR within less than 24
hours. We are hopeful that in the future these inter-
ventions will become more frequent and reduce mor-
tality in ruptured AAAs.
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NAMAPOCKOINCKO Bb3CTAHOBABAHE HA TMTAHTCKA AUAOPArMAAHA XEPHUA
HA MORGAGNI C PTFE NPOTE3HO YKPEIMNBAHE

U. A. UBaHOoB, . MumeB, H. jpazHeB
OmgeneHue no epvgHa xupypaus, MBAA ,,Copue u Mosvk”“ — Bypzac

Peslome. NuadpazmanHama xepHus Ha Morgagni e BpogeH gedekm, Bo3aHukBaw, B8 pempokcudougHa-
ma obAaacm u npegcmaBaaBaw, npubAusumenHo 2-3% om Xupypau4Ho AekyBaHume guadppasmanHu xep-
Huu. TpaguuuoHHOMO AeYeHue Ha Mo3u mun xepHuu BkalouBa Bv3cmaHoBsBaHe nocpegcmBom mpaH-
cabgomMuHaAeH UAu mpaHcmopakaAeH gocmbn. B npegcmaBeHus cAyyau ce cbobuwaBa 3a 41-2oguwieH
MbX, nocCmbNuA No cnewHocm ¢ onaakBaHus om npozpecupaw, 3agyx u kbpBeHe om 2opeH emax Ha
cmomawHo-ypeBHus mpakm, npu koumo ce omkpuBa zuzaHmcka guadpasmanHa XepHus, npu 4Yuemo
AeyeHue e npunokeH aanapockoncku nogxog u Bb3cmaHoBsBaHe Ha gedekma c nomowma Ha PTFE
ykpenBaw, mamepuan, gonpuHacsauw, 3a 3gpaBuHama Ha weBHama AuHus. lauueHmbm € NPOCAEgEH CAe-
gonepamuBHo 10 mMeceua u e 6e3 gaHHU 3a peuuguB uAu HoBonosBuAu ce onaakBaHus. YcmaHoBaBam
ce 3HauumeAHo nogobpeHue B cnupomMempuuyHumMe nokaszameAu U nogobpeHo kauecmBo Ha >kuBom Ha
nauueHma caegonepamuBHo. MNpunazaHemo Ha PTFE npome3eH mamepuan 3a ykpenBaHe Ha Bb3cmaHo-
BeHume muvkaHu B 30Hama Ha xepHuaAHus gepekm Modke ga bbge npegnokeHo, kamo nogxogaw, Mmemog
3a Bv3cmaHoBsBaHe Ha 2oneMu guadpazmanHu XepHuu.

KalouoBu gymu: nanapockonus, xepHus Ha Morgagni, PTFE

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

LAPAROSCOPIC REPAIR OF GIANT DIAPHRAGMATIC HERNIA OF MORGAGNI
WITH PTFE PROSTHETIC REINFORCEMENT

I. A. Ivanov, D. Mitev, N. Dragnev

Thoracic Surgery Department, Heart and Brain Hospital — Burgas

Abstract. Morgagni hernias are congenital defects that occur in the retroxyphoid region and account
for approximately 2-3% of surgically treated diaphragmatic hernias. Traditional treatment for this type of
hernia involves repair through a transabdominal or transthoracic approach. We present the case of a
41-year-old male patient that is admitted through the Emergency Department with a history of progressive
shortness of breath and upper gastrointestinal bleeding. The etiology was giant diaphragmatic hernia with
incarcerated transverse colon and great omentum, which was subsequently treated with laparoscopic
approach. For the repair, we used prosthesis made of PTFE to secure the suture line. The patient recovered
uneventfully and was followed for 10 months postoperatively and had no evidence of recurrence or new
complaints. Significant improvement in spirometric parameters and improved quality of life of the patient
postoperatively were established. The use of a PTFE prosthetic patch to strengthen the repair of the
Morgagni hernia defect may be proposed as a suitable method for repairing large diaphragmatic hernias.

Key words: laparoscopy, Morgagni hernia, PTFE

BbBEOEHME INTRODUCTION

XepHusma Ha Morgagni (XM) e xepHupaHe Ha Morgagni hernia (MH) is herniation of in-
uHmpaabgoMuHaAHU opa2aHu npe3 BpogeH gedekm  tra-abdominal organs through a congenital de-
Ha guadpasmama HenocpegcmBeHo 3ag 2pbgHama  fect of the diaphragm behind the sternum. The
kocm. 3aboasBaHemo e MHO20 pAgko u cbcmaBas-  condition is rarely seen and constitutes 2-3% of
Ba 2-3% om Bcuuku cayuyau cpeg yemupume Buga  all cases among the four types of congenital di-
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BpogeHu guadpazmanHu xepHuu [1]. XepHusma Ha
Morgagni e onucaHa 3a nbpBu nbm npe3 1769 2. om
umaauaHckusm aHamom Giovanni Battista Morgagni
kamo npegHa guadpazmanHa xepHus, npousxoxkga-
wa om kocmocmepHaAHUME mpu2oHycu U guadpae-
MaAHuUs pbvb [2]. Hat-uecmo cpewaHomo Cbgbpkumo
B xepHuanHus cak BkalouBa omeHmym, cregBaH om
gebeno uepBo, moHko uepBo, cmomMax u yacmu om
yepHus gpob. XM moxke ga ce nosBu om Bcsaka cmpa-
Ha Ha epbgHama kocm, Ho u3sBama n B gscHama
yacm e no-yecmo cpewaHusm BapuaHm. MNoBeuemo
cAyyau ca bescumnmomHu. Mpu cuMnmoMHUMeE CAy-
yau Hau-yecmo cpewaHume nposBu ca kawauua u
3agyx. KomnlombpHama momozpadus e ocHoBHOMO
cpegcmBo 3a nocmaBsHe Ha guazgHo3ama. Hama yHu-
¢duuupaHu Hacoku 3a XUpypa2uuHO AeveHue Ha 3abo-
AsBaHemo nopagu pegkume cayyau, 8 koumo mo ce
HabalogaBa. Bonpeku moBa XxupypauuHo AeueHue e
nokasaHo BvB Bcuuku cayvau, 3a ga ce npegomBpa-
mu cmpaHayAauusi Ha cbgbpxkumomo, kakmo u gpyau
bU3UOAOZUYHU HapyweHusi, kamo obcmunauusi, Ha-
MaAneH pecnupamopeH kanauumem u gp.

LLEn

Llenma e ga ce npegcmaBu pagbk cayual Ha 2u-
2aHmcka cumnmomamuuHa guadpasmasHa XepHus
Ha MopzaHu, kopuzupaHa no Aanapockoncku memog
u ¢ ykpenBaHe Ha weBHama AuHus ¢ PTFE npomesHu
Mamepuaau.

OnNUCAHUE HA KAVHUYHUA CAYYAH

MNMpegcmaBsave cayuau Ha 41-2oguweH MoK, no-
CMbNUA No cnewHocm, ¢ onAakBaHus om npozpecu-
pauw, 3agyx u kepBeHe om 20peH emaxk Ha 2aCmpOUH-
mecmuHanHus mpakm (F'T), ussBeHo ¢ meneHa. Caeg
npoBexkgaHe Ha komnlombpHa momozpadus (KT) Ha
2pvgeH kow u kopem ce ycmaHoBsaBa Haauuvue Ha 2u-
2aHmcka guadpazsmanHa xepHus Ha Morgagni ¢ MHO-
>kecmBo aHzadkupaHu opz2aHu — OMEeHmyM, cmomax,
gebeno u moHko uepBo, 3aemawa okono 1/3 (> 30%)
om ueAust 0bem Ha gpbgHama kaemka (¢uz. 1A u 1B).
MauueHmobm e 0bcbgeH U NpegrokeH 3a onepamuB-
HO AeueHue — Aanapockoncka xepHuopenapauus Ha
guadpaasmeHus gedekm. lNMopagu 3HauumenHama 20-

1. A. Ivanov et al.
Laparoscopic repair... CARDIOLOGY&
Volume 6, Number 4 + 2023 CARDIAC SURGERY

aphragmatic hernia [1]. Morgagni’s hernia was
first described in 1769 by the Italian anatomist
Giovanni Battista Morgagni, as an anterior dia-
phragmatic hernia originating from the costoster-
nal trigonum and the diaphragmatic margin [2].
The most common contents of the hernial sac in-
clude the omentum, followed by the colon, small
intestine, stomach, and parts of the liver. MH can
appear on either side of the sternum, but right
sided is more common. Most cases are asymp-
tomatic. In symptomatic cases, the most com-
mon manifestations are cough and shortness of
breath. Computed tomography is the main means
of making the diagnosis. There are no unified
guidelines for surgical treatment of the disease
due to the rare cases in which it is observed.
However, surgical treatment is indicated in all
cases to prevent strangulation of the contents
as well as other physiological disorders such as
constipation, reduced respiratory capacity, etc.

Aiv

To present a rare case of symptomatic giant Mor-
gani diaphragmatic hernia repaired laparoscopically
and with suture line reinforcement with PTFE pros-
thetic materials.

CASE REPORT

We present a case of a 41-year-old male pa-
tient admitted to the emergency department with
complaints of progressive shortness of breath and
bleeding from the upper part of the Gl tract, man-
ifested by melena. After carrying out a CT scan
of the chest and abdomen, the presence of a gi-
ant Morgagni diaphragmatic hernia with multiple
organs involved — omentum, stomach, colon and
small intestine was established which involved
about 1/3 (> 30%) of the entire chest volume (Fig.
1A-B). The patient was discussed and assessed
for surgical treatment — laparoscopic hernia repair
of the diaphragmatic defect. Due to the significant
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AeMUHa Ha gedekma u Npo2HOCMUYHO 20AIMOMO Ha-
npexeHue e npegaokeH BapuaHm 3a u3noA3BaHe Ha
npomeseH Mamepuana, ykpenBaw, weBHama AuHuUs npu
3amBapsHe Ha namoAo2uyHusi guadpazsmaseH omBop
(duz. 2A u 2B). N3noA3BaHUsSM MamepuaA e om npa-
Bob2bAHO U3PsA3aHU AEHMU OmM noAumempadpAyopemu-
AeHoBo naamHo, dukcupaHu ¢ M-06pasHu weBoBe kbm
pbboBeme Ha xepHuaAHus omBop (¢pue. 3A-B). MNMpogba-
>kumeaHocmma Ha uHmepBeHuusma e 130 min u npo-
muua 6e3 nepuonepamuBHU ycAokHeHuUs. MauueHmMbm
€ 3axpaHeH Ha Bmopu u gexochumaausupaH Ha mpemu
cAegonepamuBeH geH, 6e3 HabalogaBaHu ycAoKHeHUs
B nocmonepamuBHus nepuog. MNMpocnaegeH e 3a nepu-
og om 10 meceua ¢ koHmpoAHU 0bpasHu uscaegBaHus,
npu koumo He ce HabalogaBam gaHHU 3a peuuguB.
CnegonepamuBHo ce ycmaHoBsBam 3HauyumeAHo no-
gobpeHue B cnupomempuyHUmMe nokaszameAu U Nogo-
bpeHo kauecmBo Ha >kuBom Ha nauueHma.

®uz. 1A. CazumaneH KT obpas Ha xepHuaAHus gedpekm u
cbgbpkumo

@uz. 1A. CT imaging of the hernia

size of the hernia and the prognostically expected
tissue tension an option for using a prosthetic ma-
terial for strengthening the suture line was proposed
(Fig. 2A-B). The material used was rectangularly
cut pledges of polytetrafluoroethylene patch fixed
with U-shaped sutures to the margins of the hernial
opening (Fig. 3A-B). The duration of the intervention
is 130 minutes and proceeded without perioperative
complications. The patient was fed on the second
and discharged on the third postoperative day with
no observed complications in the postoperative pe-
riod. He was followed up for a period of 10 months
with follow-up imaging studies showing no evidence
of recurrence. A significant improvement in spiro-
metric parameters and an improved quality of life of

the patient postoperatively were found.

Quz. 1B6. KopoHapeH KT obpas Ha xepHuaAHus gedpekm u
cbgbpkumo

®uz. 1B. Coronal CT image of the hernial defect and contents

@uz. 2A. loaam xepHuaneH gedpekm, caeg penoHupaHe Ha
cbgbpkumomo

®uz. 2A. Large hernial defect, after repositioning of the
contents
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Quz. 2B6. PenoHupaHe Ha XepHUAaAHOMO CbgbPKUMO — OMEH-
mymM, mbHko u gebeno vepBo
®uz. 2B. Repositioning of the hernial contents — omentum,
small and large intestine
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@uz. 3A. 3amBapsHe Ha gepekma ¢ mpaHcdacuuareH nep-
kymaHeH weB u ykpenBaHe Ha AuHusma ¢ PTFE npomesHa
uspeska

®uz. 3. Closure of the defect with a transfascial percutaneous
suture and reinforcement of the line with a PTFE prosthetic
incision

OBCb)XXOAHE

CnewHocmma npu MopzaHueBama xepHus He
e xapakmepHa nposBa u no-yecmo ce cpeuwia npu
npoBe>kgaHe Ha komnlombpHa momozpadus no gpya
noBog u ce ycmaHoBsBa kamo uHuugeHmHa Haxogka
uAu ce ussBaBa ¢ He moakoBa ocmpa cumnmomamu-
ka, kakmo B npegcmaBeHus cayyau. Cumnmomu Ha
npozpecupauw, 3agyx B8 cbuemaHue c meneHa B gu-
depeHuuanHoguagHOCMuUYeH NAaH Mo2am ga ce Ha-
6AlogaBam npu 2oAemMu XuamanHu XepHuU ¢ uupkyaa-
MOPHU HapyuwleHus Ha cmomaxa u HezoBama myko3a,
mpaxeoe3opazeanHa ducmyaa, ocmpo kbpBeHe om
T, mymopu Ha xpaHonpoBoga ¢ komnpecus Ha me-
guacmuHaAHuUme cmpykmypu uAu UHpuAmpauus Ha
mpaxes U 20pHU guxameAHU nbmuwia.

TpaguuuoOHHO XUpPYP2UYHOMO AEYEHUE Ha Xep-
Husma Ha MopezaHu BkalouBa omBopeHo mpaHcmo-
pakaAHO uAu mpaHcabgomuHaAHO Bb3cmaHoBsBaHe
cbC 3awuBaHe Ha pvba Ha guadpasmama kbm pe-
mpocmepHaAHama u pempokocmanHama eHgomopa-
kaanHa dpacuus u/uau 3agHus aucm Ha pekmyca. Tesu
nogxogu mo2am ga ca cBvp3aHu ¢ peguua ycAoXk-
HeHus. lpe3 nocaegHume 20guHU € HaBAuzaHemo
Ha Aanapockonckama xupypeus B Aumepamypama
ca goknagBaHu Hsikonko cayuas Ha aanapockoncko
BvacmaHoBsBaHe kakmo npu Bv3pacmHu, maka u
npu geua. Hussong et al. coobwaBam 3a penapauus
upes VATS [3]. MopBama aanapockoncka onepauus e

Volume 6, Number 4 + 2023

Quz. 36. 3aBvpweH Bug Ha xepHUOpenapauusma

®uz. 3B. Complete view of the herioplasty

DiscussioN

Emergency in Morgagni hernia is not a typi-
cal manifestation and is being found more often
on computed tomography at another occasion and
is established as an incidental finding or occurs
with less acute symptoms as in the present case.
Symptoms of progressive shortness of breath in
combination with melena in a differential diagnos-
tic plan can be observed in large hiatal hernias
with ischemia of the stomach and its mucosa, tra-
cheo-esophageal fistula, acute bleeding from the
GIT, tumors of the esophagus with compression of
mediastinal structures or infiltration of the trachea
and upper respiratory tract.

Traditionally the surgical treatment involves
open transthoracic or transabdominal repair with
suturing of the diaphragmatic margin to the ret-
rosternal and retrocostal endothoracic fascia and/
or the posterior rectus sheet. These approaches
can be associated with a high number of compli-
cations. In recent years, with the advent of lap-
aroscopic surgery several cases of laparoscopic
repair in both adults and children have been re-
ported in the literature. Hussong et al. reported
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goknagBaHa om Kuster et al. npe3 1992 2. [4]. Te cob-
obwaBam 3a nanacmuka Ha gedpekma ¢ nepkymarHo
BvBegeH moHOodurameHmeH weB. lMNopagu omHocu-
meAHama psigkocm Ha CbCmOosiIHUEMO HsIMa KOHCeH-
CyC OMHOCHO onmuMaAHama Aanapockoncka mexHu-
ka u ce coobwaBa 3a pasauyHu nogxogu. MoBeuemo
gokaagu onucBam u3noa3BaHemo Ha naamHo, pukcu-
paHo ¢ weBoBe uau pasauuHu BugoBe makepu. Oko-
A0 nonoBuHama gokaagu onucBam u3noa3BaHemo
Ha noAunponuAeHoB0 nAamHO, a gpyau ca u3non3Ba-
AU nepuoguyeH UAU HenpekbcHam Hepesopbupyem
weB 3a 3amBapsHe Ha gedekma. Orita et al. cvbob-
waBam 3a Aanapockoncka kopekuus ¢ mexHuka 3a
noBguzaHe Ha kopeMHama cmeHa. Tol npubAukaBa
pvboBeme Ha gedekma ¢ weBoBe u 20 nogcunBa
¢ mpexXa [5]. Chang et al. usnoazBam aAanapockon-
cko ycmpoucmBo 3a 3awuBaHe, 3a ga 3amBopsm
gedekma [6]. TexHukama Ha gupekmHo 3awuBaHe
HapywaBa koHuenuusma 3a penapauus 6e3 Hanpe-
»keHue. Mo npuHuun no-mankume gedekmu mozam
ga 6bgam 3amBopeHu c weBoBe 6e3 HanpexkeHue,
a nnamHomo ce u3noA3Ba 3a npeogonsBaHe Ha no-
2onemu gedekmu. MNponyckauBocmma Ha hAamHomo
no3BoasBa Ha cepomu, obpasyBaHu B ocmamubuHuUS
cak, ga ce gpeHupam B nepumoHeanHama kyxuHa
[7]. ObukHOBeHO He ce usuckBa penepumoHusupaHe,
mbl kamo yepHusm gpob nokpuBa naamHomMo u 20
gopku ganeu om upeBHume bpumku. [JokaagBaHume
cAyyau He no3BoasiBam ga ce HanpaBu 3akaloueHue
OMHOCHO siBHOMO npeBb3xogcmBo Ha eguH mun npo-
me3u Hag Bcuuku gpyau. Filipi et al. uanoA3Bam e-
PTFE (Goretex) mpexa [8] (WL Gore and Associates,
Flagstaff, USA) 3a nnacmukama u Blazquez et al. [9]
3amBapsm gedekma ¢ gBykoMNOHEHMHO NAaMHO
Parietex (Sofradim Corporation, Wrentham, CALL). 3a
moBa naamHo ce mBopgu, ye npegnasBa Bompew-
Hocmume om gupekmeH koHmakm ¢ mpekama no
Bpeme Ha npoueca Ha UHmMezpupaHe.

3 AKAIOYEHUE

Aanapockonckama xepHuopenapauus gaBa go-
6pu nocmonepamuBHU pe3yamamu om 2AegHa mou-
ka Ha BbacmaHoBumeAeH nepuog u cvkpameH 60A-
HuueH npecmou. lNMpuaazaHemo Ha PTFE npomeseH
ykpenBaw, mamepuaA e BapuaHm Ha usbop npu one-
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reparation by VATS [3]. The first laparoscopic sur-
gery was reported by Kuster et al. in 1992 [4].
They reported repair of the defect with percuta-
neously introduced monofilament suture. Due to
the relative rarity of the condition, there is no con-
sensus on the optimal laparoscopic technique and
different approaches have been reported. Most re-
ports describe the use of a mesh reinforcement
with sutures or various types of tackers. About
half of the reports described the use of polypro-
pylene mesh and others used intermittent or con-
tinuous nonabsorbable suture to close the defect.
Orita et al. reported laparoscopic repair with an
abdominal wall lift technique. He approximates the
edges of the defect with stitches and reinforces it
with a mesh [5]. Chang et al. used a laparoscopic
suturing device to close the defect [6]. The direct
suturing technique violates the concept of ten-
sion-free repair. In general, smaller defects can
be closed with tension-free sutures, and mesh is
used to repair larger defects. The permeability of
the membrane allows seromas formed in the re-
sidual sac to drain into the peritoneal cavity [7].
Peritonisation is not usually required because the
liver covers the mesh and keeps it away from the
intestinal loops. The reported cases do not allow
a conclusion to be drawn regarding the clear su-
periority of one type of prosthesis over all others.
Filippi et al. used e-PTFE (Goretex) mesh [8] (WL
Gore and Associates, Flagstaff, USA) for the plas-
tic and Blazquez et al. [9] closed the defect with
two-component Parietex mesh (Sofradim Corpo-
ration, Wrentham, USA). This mesh is claimed to
protect the adjacent viscera from direct contact
with the mesh during the integration process.

CONCLUSION

Laparoscopic hernia repair has shown satisfac-
tory postoperative results in terms of recovery peri-
od and shortened hospital stay. The application of
PTFE prosthetic reinforcement material is the option
of choice in the operative treatment of large Morgag-
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pamuBHOMO AeueHue Ha 2onemu guadpazamanHu xep-  ni diaphragmatic hernias. The method provides ade-
Huu Ha MopzaHu. Memogbm gaBa gobpa cuzypHocm  quate strength of the suture line which reduces the
Ha weBHama AuHus, pegyuupa pucka om paHeH pe- risk of early recurrence and is associated with low-
uuguB u e cBop3aH ¢ Hucvk puck Ha nepuonepamuB-  er rate of perioperative complications related to the
HU ycAOKHeHuUs, cBbp3aHu ¢ npomesHus Mamepuaa. prosthetic material.
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CbBPEMEHEH PEXABUAUTALUWOHEH NoAxoAd rnPut NALMEHTKA, ONMEPUPAHA
No NoBoA HA ANCKOBA XEPHUA B AYMBAAEH OTAEA

U. TogopoB

OmgeneHue no pexabuaumauus, KnuHuka no gusukasHa u pexabuanumauuoHHa MeguuuHa,
MBAA ,,Cvpue u Mo3svk” — Bypaac

Peslome. Hag 90% om guckoBume xepHuu ce AekyBam koHcepBamuBHo u gocmuzam pemucus B
pamkume Ha 6 go 8 cegmuuu. Caeg onepamuBHa uHmepBeHuus BpbwaHemo Ha nauueHmume Ha
paboma e meXgy 6-a u 8-a cegmuua. MNMpu mexkkume cayyau ¢ uspaseH HeBpoAozuueH geduuum
nbAHO Bb3cmaHoBsBaHe yecmo maka u He HacmbnBa. CvkpawaBaHemo Ha nepuoga 3a nocmo-
nepamuBHa pexabuaumauus e om Ba)kHO couuaAHo-ukoHoMuuecko 3HaueHue npegBug 2onemus
bpou 3abonaenu B akmuBHa Bbapacm. ABmopbm npegcmaBsa BbamokHOCM 3a nocmuzaHe Ha masu
uen nocpegcmBom usnon3BaHemo Ha BucukoeHepzaueH Aazep Mphi 75.5 kamo gonbAHeHuUe kbm
koHBeHUUOHaAHUME Memogu Ha ¢usukarHama MeguuuHa, 0buyalHO npuAazaHu npu nogobHa na-
moAoz2us.

KalouoBu gymu: guckoBa xepHus, puauomepanus, BucokoeHepaueeH nasep

CONTEMPORARY REHABILITATION APPROACH IN A PATIENT OPERATED FOR DISC
HERNIATION IN THE LUMBAR SPINE

I. Todorov
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Department of Rehabilitation, Clinic of Physical and Rehabilitation Medicine,
MHAT Heart and Brain, Burgas

Abstract. Over 90% of disc herniations are treated conservatively and achieve remission within 6 to
8 weeks. After surgical intervention patient’s return to work is between 6th to 8th weeks. In severe
cases with marked neurological deficit full recovery often never occurs. Shortening the period for
post-operative rehabilitation is of important socio-economic importance in view of the large number
of patients of active age. The author presents an opportunity for achieving this goal by using the Mphi
75.5 high-energy laser as an adjunct to conventional physical medicine methods, commonly applied in
similar pathology.

Key words: disc herniation, physiotherapy, high-energy laser

BbBEOEHUE

OuckoBume xepHuu B AymbaneH omgen, 3aegHo ¢
gezeHepamuBHama guckoBa boaecm, ca obuualtHume
npuyuHu 3a bonka Hucko B kpbcma. Yecmomama um e
mpygHa 3a ycmaHoBsaBaHe nopagu dakma, ue 2onava
yacm om xepHuume ca 6eacumnmomHu [1]. Mexkgy 90
u 95% om guckoBume xepHuu B AymbaneH omgea ca
Ha HuBa L4/L5 u L5/S1 [2, 3]. Hag 90% om npegu3Buk-
Bawume kauHuyHa cumnmomamuka guckoBu xepHuu
ce AekyBam ycnewHo koHcepBamuBHO u gocmuzam
pemucusi 8 pamkume Ha 6 go 8 cegmuuu [4]. XepHuu-
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INTRODUCTION

Lumbar disc herniations along with degenera-
tive disc disease are common causes of low back
pain. Their frequency is difficult to determine due
to the fact that a large proportion of hernias are
asymptomatic [1]. Between 90 and 95% of lum-
bar disc herniations are at the L4/L5 and L5/S1
levels [2, 3]. Over 90% of clinically symptomatic
disc herniations are successfully treated conser-
vatively and reach remission within 6 to 8 weeks



me, npegu3BukBawu u3aBeHa HeBporo2uyHa cuMnmo-
Mamuka, peaucmeHmHa Ha koHcepBamuBHo AeueHue
Hag 6 meceua, ca nokasaHu 3a onepamuBHO AeUeHUE.
3acunBaHemo Ha HeBponozuvHus geduuum u/uAu
nosiBama Ha ma30B0-pe3epBoapHu HapyweHus kamo
uspa3 Ha HacmbnBaw, cauda equina CUHgPOM ca UH-
gukauuu 3a cnewHa HeBpoxupypauuHa uHmepBeHuus
[5, 6]. MocaegBawama nocmonepamuBHa pexabuAu-
mauusi e kalouoB enemeHm 3a BvacmaHoBsBaHemo
Ha nauueHmume u BpbwaHemo koM obuvyauHume um
akmuBHocmu. Pexabuaumauusima cmapmupa Heno-
cpegcmBeHo caeg onepauusima u npukalouBa caeg
nocmuzaHe Ha nocmaBeHume koHkpemHu 3a Bceku
nauueHm ueAu, Ho He no-kbCcHO om 12-a nocmonepa-
muBHa cegmuua. ObuvauHo BpvulaHemo Ha paboma
Ha nauueHmume cmaBa mexkgy 4-ma u 8-a cegmuua,
a BpvwarHemo kbm cnopmHa akmuBHocm e ymecmHo
cneg 12-a cegmuua [7].

OnNNCAHME HA KAVIHUYEH CAYYAI

Mauuenmka Ha 28 2oguHu B kpas Ha mau 2022 2.
noAyuyaBa npozpecupauiu 6oaku 8 kpbecma ¢ upagua-
uus no gBama kpaka, nopBoHauaAHO gecHus, a Bno-
cnegemBue u B AeBus, ¢ mpbnHeHe B cowume u no-
cmeneHHo nosiBa Ha HamaneHa uyBcmBumenHocm B
ceganuwHa obaacm. [leH, npegu ga nombvpcu Aekap-
cka nomoul, ce nosBuna crnabocm B xogunama, noBe-
ue B gacHomo, kakmo u HeBb3amoXkHocm 3a XogeHe
no Hy>kga. Caeg npoBegeHo 0b6pa3HO guagHOCMUYHO
uscnaegBaHe u koHcyamauus ¢ HeBpoxupype Ha 1 loHu
2022 2. e xochumaau3dupaHa B KauHuka no HeBpo-
xupypeus Ha MBAA ,Cvpue u Mo3bk“ — Bypzac, 3a
HeomAoXkHO onepamuBHO AeueHue. [JuagHo3ama npu
npuemaHemo 1 e yBpexkgaHus Ha MeXkgynpewAeHHU-
me guckoBe B nosceH omgea ¢ pagukyronamusi. Om
npegonepamuBHusa HeBpono2uueH cmamyc e koH-
cmamupaHo, Ye e cbe: uspaseH AymbaseH Bepmeb-
paneH cuHgpom, gBuzamenHa geuHocm u myckyaeH
MOHYC — nepoHeanHa nape3a gBycmpaHHo, noBeue
BgacHo; cyxokuaHume u HagkocmHume pedaekcu
(CHP) ca nomucHamu 3a goAHU kpauHuuu, namoaAo-
2uuHu pedaekcu — auncBam, cemuBHocm — 60AkoB
CuUHgpOM C xunecme3us no L5 u S1, gepmamomu
gBycmpaHHo - noBeue BaaBo, cegnoBugHa aHecme-
3ug, noAnokumenHu pacmeXHu npobu 3a gBama kpa-
ka (Aacee, Kpam); koopguHauus u noxogka — aHmaa-
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[4]. Hernias causing marked neurological symp-
toms resistant to conservative treatment for more
than 6 months are indicated for surgical treatment.
The worsening of the neurological deficit and/or
the appearance of pelvic-reservoir disorders as an
expression of an emerging cauda equina syndrome
are indications for urgent neurosurgical interven-
tion [5, 6]. Subsequent postoperative rehabilitation
is a key element in patients’ recovery and return
to their usual activities. It starts immediately after
the operation and ends after achieving the specific
goals set for each patient but no later than the 12th
postoperative week. Patients usually return to work
between 4 and 8 weeks and return to sports activity
is appropriate after 12 weeks [7].

CASE REPORT

Patient 28-year-old, at the end of May 2022
complained of progressive low back pain with irra-
diation along both legs, initially the right and sub-
sequently the left, with numbness and tingling in
the same area and a gradual onset of decreased
sensitivity in the gluteal region. The day before
she sought medical attention she developed
weakness in her feet, more so in the right one,
and an inability to control her bowel and bladder.
After diagnostic imaging and consultation with a
neurosurgeon, she was hospitalized on 1 June
2022 at the Neurosurgery Clinic of the Heart and
Brain Hospital for urgent surgical treatment. The
admission diagnosis was intervertebral disc dam-
age in the lumbar region with radiculopathy. Pre-
operative neurological status: pronounced lumbar
vertebral syndrome, Motor activity and muscle
tone — peroneal paresis bilaterally, more on the
right, DTR (deep tendon reflexes) — decreased for
lower limbs, pathological reflexes — absent, Sen-
sation — pain syndrome with hypoesthesia at L5
and S1 dermatomes bilaterally, more on left, sad-
dle anesthesia, positive clinical tests for both legs
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2UYHa NpuHygumeAHa no3a, noxogka — HeBb3mMoXkHa,
ma30Bu pesepBoapu (TP) — pemeHuus Ha ypuHa —
kamemepu3supaHa.

MpoBegeHa e MagHUMHO-PE30HaHCHa MomMozpa-
¢dus Ha AymMBaAHU npewAeHU npegu onepamuBHama
uHmepBeHuus (dpue. 1).

Om npoBegeHomo u3caegBaHe e BugHa usanage-
Ha ¢u3uono2uYHa AOpPgo3a.

Ha HuBo L4-L5 ce HabalogaBa boag)kuHe Ha gu-
cka u 2ondva mMeguaHHa guckoBa npompy3sus, kos-
mo npumucka gypaaHusa cak, mugpupa B cnuHaAHus
kaHan (u Hau-BeposimHo ce cekBecmupa), cmeHo3u-
pa gBama peuecyca (B no-zonama cmeneH AeBusi) u
npumucka gBeme 3agHu kopeHuema. CmecHeHu ca
u HeBpodopameHume, Ho 6e3 gaHHu 3a komnpecus B
msax. Haauue ca abcoAlomHa cmeHo3a Ha cnuHaAHUS
kaHaa, 3Hauuma gBycmpaHHa peuecyanHa cmeHo3a
u komnpecus Ha L4/L5.

Ha 2 loHu 2022 2. e npoBegeHa uHMepAaMUHOMO-
MuUsi ¢ YacmuyHa MmeguaAHa dauemekmomus Ha HUBo
L4/L5 BasBo u cekBecmpekmomus ¢ guckekmomus.

Caeg nocmonepamuBeH nepuog 6e3 ycAoXkHeHus
nauueHmkama e HacoueHa 3a 3anouyBaHe Ha pexa-
buaumauus, ueadwa makcumanHo 6bp3 pespec Ha
npegonepamuBHama HeBponoz2uyHa cumMnmomamu-
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(Lasegue sign, Kram test), Coordination and gait
— antalgic posture in bed, gait-impossible, conti-
nence — urinary retention — catheterized.

Magnetic resonance imaging of the lumbar spine
before the surgical intervention (Figure 1).

Flattened physiological lordosis is evident from
the examination performed.

At L4-L5 level — disc bulging and large medial
disc protrusion compressing the dural sac, migrat-
ing into the spinal canal/and most likely seques-
tering/stenosing both recesses/more so the left
one, and compressing both posterior roots. The
neuroforamina are narrowed with no evidence of
compression. Total spinal stenosis. significant
stenosis of the recesses bilaterally, and compres-
sion at L4/L5.

Interlaminotomy with partial medial facetectomy
was performed on June 2, 2022 at the level of L4/L5
on the left and sequestrectomy with discectomy.

After a postoperative period without complica-
tions, the patient was referred to begin rehabilitation
aimed at maximal rapid regression of the preoperative
neurological symptomatology. A two-week course of

®uz. 1. MagHUMHO-pe3oHaHcHa momMozpadus Ha AyM-
H6aAHU npewAeHu npu npuemaHemo (01.06.2022)

Fig. 1. Magnetic resonance imaging of the lumbar spine

on admission (01.06.2022)



ka. MpoBegeH e gBycegmuueH kypc dusuomepanus
om 7 go 21 loHu 2022 2., BkalouBauw:

— akmuBHa kuHesumepanus;

— nacuBHa kuHe3umepanus;

— eAnekmpocmumyaauuu 3a n. peroneus profundus
gBycmpaHHo;

— BucokoeHepzueH aazep [ mls (multiwave locked
system).

Obwo ca npoBegeHu 14 gHU pusuomepanus.

M3noa3BaHusm pexabuAumauuoHeH Nnpomokoa
ce basupa Ha gepuHupaHemo Ha nepuoga om 1-Bus
go 21-Bus nocmonepamuBeH geH kamo m.Hap. npo-
mekmuBHa ¢a3sa, B kosmo ce cvbalogaBa:

1. Npegna3BaHe Ha 30Hama Ha onepamuBHa UH-
mepBeHuus.

2. 3anas3BaHe Ha nogBuxkHocmma Ha HepBHume
kopeHuema u nepudepHu HepBu.

3. EAuMuHupaHe Ha boakama u Bv3naaeHuemo.

4. Bb3cmaHoBsBaHe Ha camocmosimeAHocmma
Ha nauueHma u npeogonsBaHe Ha cmpaxa om Bpo-
waHe kom ¢usuuecka akmuBHocm.

Mpu usnucBaHemo cmamycobm Ha nauueHmkama
e: napesa Ha n. peroneus profundus BgscHo — Aeka
cmeneH; uHgekc Ha Barthel — 90 m; cmaguu Ha Bb3-
cmaHoBaBaHe no Brunnstrom V 3a 2opeH kpauHuk,
V — 3a goneH kpaUHuk. N3npaBsa ce camocmosmeAHo
go cmoex. [Buxku ce ¢ npugpy>kumen 6€3 NOMOWHU
cpegcmBa Ha CpegHO gbA2u pa3cmosHus. YpuHupa
camMoCmosimeAHo, HO He ycewa no3uBu 3a gedeka-
uusa. 3aBbpwu pexabuaumauuoHHama npozpama C
nogobpeH kuHeauonozuueH cmamyc. KT caeg onepa-
muBHama uHmepBeHuus e npegcmaBeHa Ha due. 2.

Ha nauueHmkama e uzzomBeHa u npegocmaBeHa
uHguBugyanHa kuHesumepaneBmuuHa npozpama 3a go-
MawHO NpuAokeHue, ueAsia onmumanHo GyHKUUOHaA-
Ho Bv3cmaHoBsBaHe npes nocaegBawume cegMmuuu.

OBCb)XOAHE

ObuyauHomo Bv3cmaHoBaBaHe go HesaBucuma
¢dusuuecka akmuBHocm npu 2oremu guckoBu xepHuu
B AymbaneH omgen caeg guckekmomuu e om 8 go
10 cegmuuu [8]. OzpoMHO 3HaueHue 3a nocmuzHa-
musi mepaneBmuyeH pe3yamam e 3anoyBaHemo Ha
pexabuAaumauus HenocpegcmBeHo caeg onepamuB-
Hama uHmepBeHuus. Ocmapsnao e cxBawaHemo, ue

1. Todorov
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physiotherapy was performed from 7 to 21 June 2022,
that included:

— active kinesitherapy;

— passive kinesitherapy;

— electrical stimulation for deep peroneal nerve,
both sides;

—high energy laser /| MLS (Multiwave Locked
System).

Total 14 days of physiotherapy.

The rehabilitation protocol used is based on the
so-called “protective phase” defined as the period
from the 1st to the 21st postoperative day in which
the following are observed:

1. Protection of the surgical intervention area;

2. Preservation of the mobility of nerve roots and
peripheral nerves;

3. Elimination of pain and inflammation;

4. Restoring patient independence and overcom-
ing the fear of returning to physical activity.

Discharge Status: Right deep peroneal nerve pa-
ralysis — mild degree. Barthel index: 90 points. Brunn-
strom Stage of Recovery: Stage V — upper limb; Stage
V — lower limb. Stands independently to an upright
position. Walks with assistant without using assistive
devices over medium distances. Continence — uri-
nates independently but feels no urge to defecate.
Completed the rehabilitation program with improved
kinesiological status. CT after the surgical treatment
(Figure 2).

The patient was provided with an individualized
home physiotherapy program aimed at optimal func-

tional recovery in the following weeks.

DiscussioN

The usual recovery to independent physical
activity for large disc herniations in the lumbar
region after discectomies is 8 to 10 weeks [8].
The initiation of rehabilitation immediately after
the surgical intervention is of great importance
for the therapeutic outcome. It is an outdated no-
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N

®Dua. 2. KT caeg npoBegeHa pexabuaumauus // Fig. 2. CT scan after rehabilitation

pexabuAumauusima caeg HEBPOXUPYP2UYHO AeUYeHUE
Ha guckoBu xepHuu caegBa ga ce omaoku BvB Bpe-
Memo, kamo npu omgeAHume cAyvau moBa moXke ga
Bapupa mexXgy 4 u 12 cegmuuu [9]. MNMpu koHkpem-
Hama nauueHmka ocHoBononazawu ¢akmopu 3a
yCNewHOmo AeyeHUe ca Maagama m Bb3pacm, paH-
Homo 3anouBaHe Ha pexabuaumauusima u usnoA3Ba-
Hama mepaneBmuuHa kombuHauus. B coBpemeHHu-
me pexabuAumauuoHHu komnaekcu usnoasBaHemo
Ha kuHesumepanus u HuckoyecmomHu mokoBe 3a
cmumyaauus Ha geHepBupaHu myckyau e 3nameH
cmaxgapm. floasmomo yckopsiBaHe Ha nocmuzaHemo
Ha mepaneBmuueH pedyamam ce gbaAku Ha gobaBs-
Hemo Ha BucokoeHepaueH Aa3ep kbm mepaneBmuu-
Hus nAaH. MNpuaokeH no aBmopcka memoguka, Buco-
koeHepauuHus Aasep nposBsBa eguH onmumusupaH
npomuBoBb3nasumeneH, npomuBoomoueH, aHaa-
2esupaw, u 6buocmumyaupaw, edekm. Anapambm
Mphi 75.5 Ha dupmama ASA e ypeg om nocAegHO
nokoneHue BucokoeHepaulUHu Aa3epu ¢ nukoBa mow-
Hocm om 75 W. Tou npegcmaBasBa nogobpeHue Ha
nameHmoBaHus MLS® umnyac u Bogu go HamansBa-
He Ha mepaneBmuyHume BpemeHa u yckopsBaHe Ha
nocmuzaHemo Ha KAUHUYHU pe3yamamu. YMecmHo e
npoyuBaHemo Ha epekma om npurokeHama kombu-
Hauus ¢akmopu npu no-2oAama 2pyna nauueHmu, a
CbW,0 U NPU hauueHmMu cAeg HepBoxXupyp2uyHo Aeve-
Hue Ha uepBukanHu guckoBu xepHuu.
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tion that rehabilitation after neurosurgical treat-
ment of disc herniations should be delayed in
time, in individual cases between 4 to 12 weeks
[9]. In the case of this particular patient, funda-
mental factors for successful treatment were her
young age, early initiation of rehabilitation and
the therapeutic regimen used. In the modern re-
habilitation the use of physiotherapy and low-fre-
quency currents to stimulate denervated muscles
is the gold standard. The great acceleration in
achieving the therapeutic outcome is due to the
addition of a high energy laser to the treatment
plan. Applied according to the author’s methodol-
ogy, the high-energy laser exhibits an optimized
anti-inflammatory, anti-edematous, analgesic and
biostimulating effect. ASA's Mphi 75.5 is a latest
generation high energy laser device with a peak
power of 75 W. It represents an improvement of
the patented MLS® pulse, leading to reduced
treatment times and accelerated clinical results.
It is relevant to study the effect of the applied
combination of factors in a larger group of pa-
tients and also in patients after neurosurgical
treatment of cervical disc herniations.
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BbBPEYHA AUTUASA, YCAOXXHEHA C YPOTEAEH KAPLLUHOM
HA BbBPEYHOTO AEFEHYE — KAUHUYEH CAYYAIA

T. CmamenoB, A. QumumpoB, A. KupoB, M. KampagunoBa, M. HukonoBcku, B. lTonoB,
Cm. XpucmogopoB, XK. YakopoB, . BaneHmuHoB, E. QapuguH, M. AkoB

KauHuka no yponoeus, MBAA ,,Cvpue u Mo3vk” — Bypaac

Pezlome. lNpexogHokaembuHume kapuuHoMu Ha ypuHapHusi mpakm ca wecmume Hal-4ecmo cpewaHu
myMopu, kamo eguH om puckoBume dakmopu 3a pa3Bumuemo um ce cMsima gbA2020guiHama ypoAu-
mua3sa. MpegcmaBame kAuHUYEH cAyual Ha GbbpeuHa Aumuasa, yCAokHeHa ¢ ypomeneH kapuuHom Ha
H6vbpeuHomo AezeHue. KnuHuuHUme kapmuHu 3a gBeme namoaozuu ce npunokpuBam. 3a npegonepa-
muBHa nogzomoBka ca u3noas3BaHu exozpadus u KT Ha kopemHu opzaHu. MocmonepamuBHomo npo-
cnegsaBaHe npu nauueHma He nokasBa gaHHuU 3a peuuguB. HaBpemeHHama guazHocmuka u AeyeHue ca
om ocHoBHO 3HayeHue 3a npexkuBsemocmma npu ypomeAHume kapuuHomu. PewaBawo e omgeasHemo
Ha Hy>kHomo BHumaHue B ma3u Hacoka, umauku npegBug u cnagawama Bb3pacmoBa gpaHuua 3a masu
namonozaus.

KalouoBu gymu: ypomeneH kapuuHom/6bbpeuHo Ae2eHue, bobpeyHa Aumuasa

RENAL LITHIASIS COMPLICATED WITH UROTHELIAL CARCINOMA
OF THE RENAL PELVIS - CLINICAL CASE

T. Statelov, A. Dimitrov, A. Kirov, M. Katrafilova, M. Nikolovski, V. Popov, St. Hristoforov,
Zh. Chakarov, I. Valentinov, E. Faridin, M. Yakov

Urology Department, General hospital for active treatment ,Heart and Brain“ — Burgas
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Abstract. Transitional cell carcinomas of the urinary tract are the sixth most common tumors, and long-
term urolithiasis is considered one of the risk factors for their development. We present a clinical case
of renal lithiasis complicated by urothelial carcinoma of the renal pelvis. Clinical presentations overlap
for both pathologies. Ultrasound and CT of abdominal organs were used for preoperative preparation.
Postoperative follow-up of the patient showed no evidence of recurrence. Timely diagnosis and treatment
are essential for the survival rate associated with urothelial carcinomas. It is crucial to devote the necessary
attention in this direction, bearing in mind the falling age limit for this pathology.

Key words: urothelial carcinoma/kidney pelvis, renal lithiasis

BbBEOEHUE INTRODUCTION

YpomeAHume kapuuHoMu ca wecmume Hau-yec- Urothelial carcinomas are the sixth most com-

mu gopmu Ha mymopu 8 pasBumume cmpaHu, kamo  mon form of tumors in developed countries, occurring
ce cpewam c no-2oAamMa yecmoma npu mMoXke. Mo-

2am ga bbgam aokaAusupaHu 8 goAHus (nukoueH Me-
xyp/ypempa) ufuau B 2opHus (nuenokaaukcHa cuc-
mema u ypemep) ypuHapeH mpakm [1]. MexXgy 20 u
40% om nauueHmume ¢ ypomeaeH kapuuHom Ha 20p-
Hume nukouHu nbmuwa pa3BuBam ypomeneH kap-  the upper urinary tract develop urothelial carcinoma
UUHOM Ha nukouHus mexyp. Tymopume Ha nukouHuss  of the bladder. Bladder tumors account for 90-95%

more frequently in men. They can be located in the
lower (bladder/urethra) and/or the upper (pyelocalyx
system and ureter) urinary tract [1]. Between 20%
and 40% of the patients with urothelial carcinoma of
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Mexyp cbcmaBasBam 90-95% om ypomeaHume kap-
UUHOMU, gokamo me3u Ha 20pHUs ypuHapeH mpakm
ca okono 5-10%, ¢ uecmoma Ha pasnpocmpaHeHue B
3anagHume gopkaBu 2 Ha 100 000 >kumeau. MNMueno-
kanukcHume mymopu ca okono gBa nbmu no-yecmu
om ypemepaaHume, gokamo myamudokaAHu mymopu
ce ycmaHoBs8am npu 10-20% om cayuaume [1].

IvA2o20guwHama ypoAaumuasa ce cmama 3a
puckoB ¢akmop 3a paszBumuemo Ha kapuuHom Ha
ypuHapHus mpakm, koemo ce npegcmaBs B peguua
onucaHusi Ha KAUHUYHU cAyyau [2-7], Hau-uecmo ce
cBopaBa ¢ xpoHUUHOMO Bv3naneHue u gpasHeHe om
camus konkpemenm [8]. MNMpegcmaBsme cayuas Ha
nauueHm c 6vbbpeueH kamok, ycAOXKHEH C ypomeAeH
kapuuHom Ha BbbpeuHomMo Ae2eHue.

OnNNCAHME HA KAVIHUYEH CAYYAI

XKeHa Ha 51-2oguwHa Bv3pacm e npuema no
noBog Ha bonka B gacHa AymbanHa obaacm. Okono
20guHa npegu moBa e guagHocmuuupaHa ¢ kamok
Ha geceH nuenoH ¢ pasamep okono 20 mm u ommo-
2aBa e npoBena Hsakonko AeueHus B Hedpoao2uyHU
omgeneHuss no noBog noBmapsawu ce nuenoHedpu-
mu. Kamo yacm om guazHOoCmu4yHume npouegypu
€ HasHaueHo HamuBHo KT uscaegBaHe Ha kopemHu
opezaHu, om koemo ce nomBopxkgaBa Haauuuemo Ha
koHkpemeHm ¢ pasmepu 21/16/16 mm (¢uz. 1) B ge-
CeH nuenoH u hpugpy>aBawa xugpoHedpo3sa.

T. Statelov et al.
Renal lithiasis complicated... CARDIOLOGY&
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of urothelial carcinomas, while those of the upper
urinary tract make up about 5-10% with frequency in
Western countries of 2 per 100,000 inhabitants. Py-
elocalyx tumors are about twice as common as ure-
teral tumors, while multifocal tumors are found in 10-
20% of the cases [1].

Long-term urolithiasis is considered a risk factor
for the development of urinary tract carcinoma, which
is presented in a number of clinical case reports [2-7],
most commonly associated with chronic inflammation
and irritation from the stone itself [8]. We present a
case of kidney stone complicated by urothelial carci-
noma of the renal pelvis.

CASE REPORT

A 51-year-old woman was admitted to the hospital
with right lumbar pain. About a year ago, a stone of
about 20 mm in size in the right pyelon was diagnosed
and since then she has had several treatments in Ne-
phrology departments for recurrent pyelonephritis. As
part of the diagnostic procedures, a native CT scan of
the abdominal organs was assigned, where the pres-
ence of the stone with measures — 21/16/16 mm (Fig.
1) in the right pyelon and accompanying hydronephro-
sis was confirmed.

Qua. 1. KonkpemeHm B geceH nueAoH (uepBeHa
cmpenka) u npugpy>kaBawa xugpoHedpposa

Fig. 1. Calculus in the right pyelon (red arrow) and
accompanying hydronephrosis
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Cneg usBvpweHa npegonepamuBHa nogzomoBka
ce npegnpuema ypemepopeHockonus BgscHo. [pu
gocmuz2aHe Ha geceH nuenoH e ycmaHoBeHa my-
MopHa ¢dopmauus Ha cbwus. Baema ce buoncus 3a
XUCMOAO2UYHO u3cnegBaHe. Xucmoaoz2uyHusm pe-
3yamam noka3sBa low-grade nanuaapeH kapuuHom Ha
gecHus nuenoH ¢ HezamuBeH PD-L1 auzaHg. Mocmo-
nepamuBHo npoBegeHomo KT u3scaegBaHe Ha ko-
pemHume opz2aHu ¢ koHmpacm u ekckpemopHa ¢asa
noka3Ba gedpekm B usnbABaHemo Ha gACHOMO Ae-
2eHue. \e3usima e ¢ pasmepu 38/48/77 mm (due. 2).

MauueHmkama 6e nogaokeHa Ha Aanapockoncka
pagukanHa Heppoypemepekmomusa BgacHo. Xucmo-
Ao2usima om 2AaBHus npenapam nokasa nanuAapeH
ypomeneH kapuuHom Ha 6bbpeuHo nezeHue pT2, G2.
MauueHmkama ce Bv3cmaHoBu HanbAHO Oom one-
pauusma 6e3 ycaokHeHus. [MbpBama koHMpoAHa
uucmokonus kamo yacm om cmaHgapmHomo npo-
cnegaBaHe He nokasa gaHHU 3a peuuguB.

OBCBL)XXIOAHE N 3AKAIOUYEHUE

KAUHUYHO U BbbpeyHama Aumuasa, U ypomeAHu-
am kapuuHoM Ha BbbpeuHo AeseHuUe Mo2am ga ce
nposaBam ¢ bonka B AymbanHama obaacm u xemamy-
pus. Mimauku npegBug, ue cuMnmomMume Ha me3u 3a-
boasBaHus ce npunokpuBam, guazHocmuuupaHemo
CUAHO 3aBucu om obpa3HoguazHOCMUYHUME Memo-
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After preoperative preparation, right ureterore-
noscopy was undertaken. Upon reaching the right
pyelon, a tumour formation was detected. A biopsy
was taken for histological examination. The histo-
logical result showed a low-grade papillary carcino-
ma of the right pyelon with a negative PD-L1 ligand.
Postoperative CT of abdominal organs with contrast
and excretory phase showed a filling defect in the
right pelvis. The lesion measures were 38/48/77 mm
(Fig. 2).

The patient underwent laparoscopic radical right
nephroureterectomy. The histological results showed
papillary urothelial carcinoma of the renal pelvis pT2,
G2. The patient fully recovered from the operation
without complications. The first control cystoscopy as
part of the standard follow-up showed no evidence of

recurrence.

DiscussioN AND CONCLUSION

Clinically, both renal lithiasis and urothelial carci-
noma of the renal pelvis can present with pain in the
lumbar region and haematuria. Bearing in mind that
the symptoms of these diseases overlap, the diagno-

®uz. 2. Tymop B geceH nuenoH (uepBeHa cmpenka)

Fig. 2. Tumour in right pyelon (red arrow)



gu: yampasByk, uHmpaBeHo3Ha nuenozpadus u KT
[7]. Mopagu ma3u npuuuHa npenopvuBame komnlo-
mbpHO-momozpadpckomo uscaegBaHe ga ce usBopuw-
Ba pymuHHO ¢ koHmpacm. YpuHHama uumono2us,
kakmo u eHgockoncku B3emama 6uoncus 3Hauu-
MEeAHO we nhogobpsm guazHocmuuupaHemo [7]. He
mpa6Ba ga ce npeHebpezBa u meHgeHuusma kbm
HamansBaHe Ha goAHama Bv3pacmoBa 2paHuua npu

T. Statelov et al.
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sis strongly depends on imaging-diagnostic methods:
US, IVP and CT [7]. For this reason, we recommend
that contrast enhanced CT be routinely performed.
Urine cytology as well as endoscopic biopsy will
greatly improve the diagnosis [7]. The tendency to-
wards lowering the age threshold for the diagnosis of
urothelial carcinoma should not be overlooked either:

guagHosama ypomeneH kapuuHom: nauueHmkama €  the patient is 51 years old while the most frequent age
Ha 51 2. npu Hal-yecmo Bb3pacmoBo pasnpegene-

Hue Hag 60 2. Bbnpeku moBa mymopbm mMoXke AeCHO
ga bbge nponycHam, ako He ce omgage Hy>kHOMO
BHumaHue B masu nocoka.

of distribution is over 60. However, this tumour can

easily be missed if the necessary attention is not paid
in this direction.
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NHCTPYKUWN 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 cmaHgapmu3aupaHu
dopmyasipu), a ocmaHaaume nogaexkam Ha ekchepmHa 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 CbobweHue, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBuop-
geHume emuyHuU cmaHgapmu omHoCHO npoBeckgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB8 mamepuana, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

Bug nybaukauus Bpou gymu B ocHoBHus mekcm Bpou gymu B8 peslomemo Bpou pedepeHuuu
OpuzuHanHa cmamus 2500-5000 200-300 30
O630p 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

MNpuemam ce ¢daunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHus 3a pasmep u Bug Ha wpudma, pas-
cmosiHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcska cmamus 3anouBa cbe 3az2naBue (6e3 cokpauwieHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpya2u mumau), msixHama Mecmopaboma, obo3HaueHa ¢ uudpoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusima ce nogaBa u npeBegeHa Ha aHaAaulcku esuk, 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 Beeku Bug nybaukauus ca mexkgy 3 u 8 Ha 6pol, kamo mozam ga 6b-
gam eguHu4HU gymu uAu kpamku croBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha bubauozpadckume usmouHuuu 8 mekcma ce obo3HauaBam ¢ uudpu B kBagpamHu ckobu no pega
Ha nosiBama um. BubAuozpadusma ce nogpexkga no pega Ha nosiBa Ha usmouHuuume B8 mekcma. ManucBaHemo Ha Bceku
usmouHuk e Ha HoB peg c apabcka Homepauus. JaHHume ce opopMsam no cAaegHus HauuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3aenaBue Ha cmamusma. 3a2naBue 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. NMopegHocm Ha u3-
gaHuemo, pegakmopu. MecmousgaBaHe (2pag), udgameAacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). llpumep:
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, 2oguHa Ha usgaBaHemo, cmpaHuuu (om-go).
Mpumep: LLleamaroB V. Cucmem+u Backyaumu. C., Meg. u ¢usk., 2019, 8-11.

Ako aBmopume ca go mpuma, ce uanucBam damuauume, nocregBaHu om uHuuUaAume um (6e3 mouku). Koezamo
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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