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OMEPALVA ,,HA TOPELLO“ NPU NMHOEKLWNO3EH EHAOKAPOUT
HA MUTPAAHA KAAMNA — KAUHUYEH CAYYAIA

M. Xpucmo@B', [. AkoBa-XpucmoBa? B. XpucmoB', M. LjekoBa'

'"CBAA no kapguonoeus — lreBeH
2MBAA ,,Copue u mo3vk” — lNreBeH

Peslome. Mopagu Bucokama cmbpmHocm B peayamam Ha ycAaokHeHusma Ha uHpekuuo3Hus eHgokap-
gum (ME), Heobxogumocmma om HaBpemMeHHOMO UM pasno3HaBaHe u mpygHomo peweHue koza ga ce
npucmbnu kbM XupypauuyHa Hameca, nogbpaxme KAUHUYEH CAyyau Ha nauueHm ¢ nogocmuvp UHdek-
uuo3eH eHgokapgum Ha mumpaAHama kaana, koumo ce ycaokHu ¢ uHpapkm Ha caeskama u e Bzemo
mpygHOMO peuwleHue 3a onepamuBHa Hameca 8 akmuBHama ¢asa Ha 3aboasBaHemo. CmpemeXXobm Hu
e ga nokakem kak ,,eHgokapgumHusm mum“, no3oBaBauku ce Ha EBponeuckume pvkoBogcmBa 3a Ae-
yeHue Ha VE u Ha cobcmBeHus cu onum Bbnpeku 2onemus XupypauueH puck gage waHc 3a >kuBom Ha
nauueHma.

KalouoBu gymu: uHdpekuuoseH eHgokapgum, ganauHu ycAoXkHeHus, uHguBugyaneH nogxog

SURGICAL TREATMENT OF INFECTIVE ENDOCARDITIS OF MITRAL VALVE -
CLINICAL CASE

M. Hristov', D. Yakova-Hristova?, V. Hristov', M. Tsekova'
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"Hospital for Cardiology — Pleven
2MHAT ,,Heart and Brain“ — Pleven

Abstract. Due to the high mortality of infective endocarditis (IE) because of its complications, the need
for timely detection and the difficult decision when to proceed with surgery, we selected a clinical case of
a patient with subacute infective endocarditis of the mitral valve, complicated by infarction of the spleen
and the difficult decision was made for surgical intervention in the active phase of the disease. Our aim is
to show how the ,endocardial team®, referring to the European guidelines for the treatment of IE and their
own experience, despite the great surgical risk, gave a chance to the patient's life.

Key words: infectious endocarditis, splenic complications, individual approach

BbBEOEHUE INTRODUCTION

VE e 3abongaBaHe ¢ Bucoka cMbpmHOCM U Ha-
cmonBaHe Ha mexku ycaokHeHusa [1]. 3a Bepudu-
uupaHemo My ce usnoAa3Bam moguduuupaHume kpu-

infective endocarditis (IE) is a disease with high

mortality and severe complications [1]. To verify it,

mepuu Ha [lok, koumo ce pa3sgeasm Ha gBe 2pynu
— 2onemu (no3uBHu 3a UE xemokyamypu u obpasHa
Haxogka) u manku (npegucno3uuus, ¢ebpuaumem,
CbgoBu U UMyHOAO2UYHU eHOoMeHU, Mukpobuono-
2UYHU gaHHU) [2, 3]. 3a nomBbprkgaBaHemo Ha gu-
azHo3ama ca Heobxogumu 2 20AeMU UAU 1 20AaM
u 3 manku, uau 5 manku kpumepus. JuazHo3zama
e BeposimHa npu 1 2oAaam u 1 manbk uau 3 manku
kpumepus [3].

the modified Duke criteria are used, which are divided
into two groups — large (positive for IE blood cultures
and imaging) and small (predisposition, fever, vascu-
lar and immunological phenomena, microbiological
data) [2, 3]. 2 major or 1 major and 3 minor or 5
minor criteria are required to confirm the diagnosis.
Diagnosis is likely with 1 major and 1 minor or 3 minor

criteria [3].
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Tekkume ycnokHeHus, conbmcmBawu WIE, ca
NpuYuHa 3a Xupyp2uyHa Hameca B 20AsM npoueHm
om cayvyaume [4]. lNokaszaHusma 3a paHHa Xupyp-
2us Ha 3aceeHama kaana BkalouBam pasBumue Ha
copgeuHa HegocmambuHocm (CH), HekoHmpoau-
paHa uHdekuus u npeBeHuuss Ha eMboAUuYHUME YC-
AokHeHusi. MNMocaegHume ce cpewam B 20-50% om
caydaume, kamo npu aeBocmparHus VIE Hau-uecmo
3acsizam mo3bka u caeskama, a npu gecHoCmpaHHuUs
— beAus gpob. B zonama uacm om cayvaume embo-
AUYHUME YyCAOXKHEHUs Mo2am ga ce okakam bes-
CuMnoMHu, nopagu koemo HeuHBasuBHume obpasHu
uscaegBaHusa Mozam ga 6bgam noaesHu [3, 5].

KAVHWYEH cAYYAl

MNMpegcmaBamve cayyau Ha 34-zoguwleH nauueHm,
6e3 3Havyuma MeguuuHcka ucmopusi, ¢ onaakBaHus
C npozpecupau, xapakmep npe3 nocaegHume okono
4 meceua om 3agyx U AecHa ymopa go nosBama um
npu Aeku d¢usuuecku ycuaus, cybdebpuaumem go
37.5° C. C pegykuus Ha okono 20 kunozpama menec-
HO meano 3a 4 meceua. Npe3 mo3u nepuog nauueH-
mbm e pa3BuA aHeMUuYeH CUHgPOM U e npoBegeHo
ambynamopHO AeueHUe ¢ aHmubuomuyeH U Xkene3eH
npenapam. 3abeas3Ba nogymu Bb3au no gBama go-
AHU kpauHuka, coc cuHkaBo-mbmeH uBsm, udyesHanu
cnoHmanHo. Mpu ambyaamopeH npeaneg om ayckya-
mauusima Ha Cbpuemo € Yym CUCMOAEH WYM U € Ha-
coueH 3a ymouHsBaHe koM kapguonozuuHa kauHuka.
MauueHmom nocmovnBa B 6oaHuUuama B8 yBpegeHo
0bwo cbcmosHue. MNpu HacoueH pasnum mou Cbob-
waBa 3a npobAemMu CbC 3bbume npes3 20guHume, 3a
koumo He e mbpcuA meguuuHcka nomow,. Om mpaH-
cmopakaHama exokapguozgpadus npu nocmbnBaHe-
mo e C gaHHU 3a AdBa kamepa ¢ guaamupaHu pas-
Mepu u obemu, 3anaseHa kuHemuka B nokoUl, CUAHO
MobuAHa Bezemauusi Ha 3agHO MUMPAAHO NAAMHO
C 20AeMU pa3mepu, pexaBa cmpykmypa, ¢ guaamu-
paH mMumpaneH kaaneH aHyayc u mexkkocmeneHHa
MumpaaAHa kaanHa HegocmambuHocm (RV — 127 ml.
EROA - 0,88 cm?, PISA radius — 1,4 cm) (duz. 1).

MNpoBege ce mpaHce3odazeanHa exokapguozpa-
¢dus, om kosmo ce ycmaHoBuxa gaHHU 3a macuBHa
nogBuwkHa Bezemauus — 2,46 cm, 3anoBeHa 3a 3ag-
HOMO MumpaAHO nAamHo, mexkkocmeneHHa peayp-
2umauus, MHo2onocoueH gkem, okpbaaeHa xunepe-
xo2eHHa cmpykmypa, 3anoBeHa 3a npegcbpgHama
noBbpxHOCM Ha NPegHOMO MUMpPaAHO NAamHo — Be-
posameH nepuBanByaapeH abcuec (duz. 2).
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Severe complications are the cause of surgery
in a large percentage of cases [4]. Indications for
early surgery of the affected valve include the devel-
opment of heart failure (HF), uncontrolled infection,
and prevention of embolic complications. The latter
occur in 20-50% of cases, with left-sided IE most
often affecting the brain and spleen, and right-sided
— the lungs. In most cases, embolic complications
may be asymptomatic, so non-invasive imaging may
be helpful [3, 5].

CLINICAL CASE

This is a 34-year-old patient with no significant
medical history, with progressive complaints in the
last 4 months from shortness of breath and easy
fatigue to their appearance with light physical ex-
ertion, subfebrile up to 37.5° C. With the reduction
of about 20 kilograms of body weight in 4 months.
During this period, he developed anemic syndrome
and underwent outpatient treatment with antibiot-
ics and iron. He noticed swollen nodules on both
lower limbs, bluish-dark in colour, that disappeared
spontaneously. During an outpatient examination
of the auscultation of the heart, a systolic murmur
was heard and was referred for clarification to a
cardiology clinic. He was admitted to the hospital
in a poor general condition. During a targeted in-
terrogation, the patient reported dental problems
during the years for which he did not seek medi-
cal help. From transthoracic echocardiography on
admission — with data for left ventricle with dilat-
ed dimensions and volumes, preserved kinetics at
rest, highly mobile vegetation of the posterior mitral
leaflet with large dimensions, loose structure, with
dilated mitral valve annulus and severe mitral valve
insufficiency (RV 127 ml, EROA - 0.88 cm?, PISA
radius — 1.4 cm) (Figure 1).

Transesophageal echocardiography was per-
formed with data for massive mobile vegetation, 1.5
cm, attached to the posterior mitral leaflet, severe
regurgitation, multidirectional jet, round hyperechoic
structure, captured for atrial surface of anterior mitral
leaflet — probable perivalvular abscess (Figure 2).



+ MR Radius 1.4
MR Flow Rate 474.3r

MRERO ___ _ 0.88 cm?
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Qua. 1. TpaHcmopakaaHa exokapguozpadus Ha nauueHma, npegcmaBawa mexkka MumpanHa peaypasumauus

Fig. 1. Transthoracic echocardiography of the patient presenting severe mitral regurgitation
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Quz. 2. TpaHce3odazeanHa exokapguozpadus, usobpassBawa macuBHa nogBuxkHa Bezemauus, Hag 2 cm, 3anoBeHa
3a 3agHO MUMPAAHO NAAMHO

Fig. 2. Transesophageal echocardiography depicting massive mobile vegetation, over 2 cm, captured for posterior mitral leaflet

Om AabopamopHuUmMe u3cAaegBaHus uMa gaHHU 3a
aHeMUUeH CUHgPOM — xeMo2A0buH 73 g/l u 3a Bb3na-
AumeAeH npouec — CRP 73.3 mg/L, CYE 103 mm/h.

Om B3emume xemokyamypu camo B egHa
ce u3soAupa Mukpoop2aHu3bm — Om 2pynama Ha
Streptococcus viridans, cnpamo koemo e cbobpaseHa
u aHmubuomuuHama mepanus. MpegBug npegcma-
BeHume kAuHuuHU kpumepuu ce npue guagHo3ama
UH@pekuuoseH eHgokapgum.

From laboratory tests with anemic syndrome -
haemoglobin 73 g/l and with evidence of inflammato-
ry process — CRP 73.3 mg/L, ESR 103 mm/h.

Of the blood cultures taken, from only one a mi-
croorganism was isolated — from the group of Strep-
tococcus viridans, to which antibiotic therapy was
adjusted. Given the presented clinical criteria, the di-
agnosis of infective endocarditis was accepted.
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Ha 8-us geH om Hauanomo Ha aHmMubuomuyHama
mepanusma 6oAHusm e ¢ ¢pebpuaumem go 39.2° C,
npu Aunca Ha bakmepuaneH pacmexk om KOHMpPOAHU-
me xeMokyAamypu, hauueHmom u3sBu boaka B8 kopema
u caeg koHcyamauus ¢ xupype u npoBegeHa komnlo-
mbpHa momozpadus Ha kopem ce ycmaHoBu uHdapkm
Ha caeskama (¢ue. 3). MNpue ce, ye ce kacae 3a yc-
AOXKHEHUe Ha ocmpusi UHdekuuo3eH eHgokapgum, Ha-
CmbnuAo B peayamam Ha cucmemMHa emboAusauus.

MauueHmvm e 0bCbgeH CbC CbpgeyeH mum 3a
kapguoxupypau4yHo AeueHue B HeomaoXkeH nopsgobk.
M3BbpweHo e mumpanHO KAanHO npomesupaHe u
naacmuka Ha npegcopguemo B 3oHama Ha nepuaHy-
AapHus abcuec (Sorin Carbomedics Standard #33). Mo
OMHOWeHUe Ha eMboAuuHUA UHdapkm Ha caeskama,
Npu AUNCa Ha gaHHU 3a 3acsizaHe Ha kancyaama u ¢
Hucvk puck om pynmypa u nocaegBawu yCAoKHeHuUs,
e npegnpuemo usuakBamenHo noBegeHue. lMocmo-
nepamuBHusm nepuog npomeuye 6e3 yCAOKHEHUS.
KoHcyamupaH e cbC cmomamono2 u cAeg gexocnu-
manu3sauusima e Haco4yeH 3a caHauus Ha BeposmHus
usmouHuk Ha uHdpekuusma B ycmHama kyxuHa.

V

T: 3.8mm L .2mm

On the 8th day from the beginning of antibiot-
ic therapy with fever up to 39.2° C, in the absence
of bacterial growth from control blood cultures, the
patient showed abdominal pain and after consulta-
tion with a surgeon and computed tomography of the
abdomen a splenic infarction was diagnosed (Figure
3). It was considered to be a complication of acute
infectious endocarditis resulting from systemic embo-
lization.

Discussed with Cardiac Tim for cardiac surgery
as a matter of urgency. Mitral valve prosthesis and
atrial plasticity were performed in the area of the
perianular abscess (Sorin Carbomedics Standard #
33). With regard to the embolic splenic infarction, in
the absence of evidence of capsule involvement and
a low risk of rupture and subsequent complications,
a wait-and-see attitude was taken. The postopera-
tive period passed without complications. Consulted
with a dentist and after discharge was directed to
remediation of the probable source of infection in
the oral cavity.

CT ABDOMEN
Key Images - CT Viewer

5.7.2021 r. 10:01:05

®uz. 3. KomnlombvpHa momozpadus Ha kopem ¢ gaHHU 3a uHdpapkm Ha caeskama

Fig. 3. Computed tomography of the abdomen showing splenic infarction
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OBCb)XOAHE

MHpekuuosHusm eHgokapgum ce npuvuHsBa om
MukpobHa uHpekuus Ha eHgomeAa Ha Cbpuemo, Npu
koemo ce 3acsea kananHama u/uAu MypaAHama no-
BopxHocm [1]. Yecmomama My e cpaBHUMEAHO Hu-
cka, Ho obwama cMbpmHocm e 6Auso 20-25%. 3a
Bb3HUkBaHemo My ca Heobxogumu npegpasnonazauiu
¢dakmopu, npu koumo e Haauue cmpykmypHa yBpega
Ha cbpuemo, 8 moBa UucAO0 U HaAuvue Ha hpomesu u
eHgoBackyaapHu ycmpoucmBa. Tesu pakmopu cv3ga-
Bam mypbyaeHmeH kpvBomok, Bogew, go eHgomeAaHa
yBpega. Omkpumu ca gokasamencmBa 3a pa3Bumue
Ha eHgokapgum u npu cmpykmypHo 3gpaBu kaanu. [2]

HuazHo3zama Ha WME e npegu3BukamencmBo u
usuckBa BHumamenHO CHeMaHe Ha aHaMHe3a, nog-
pobHo ¢usukanHo uscnegBaHe ¢ no3HaBaHe Ha xa-
pakmepHume kAuHUYHU npu3Hauu, B3emaHe Ha xe-
MokyAmypu npegu 3ano4yBaHe Ha aHmubuomuyHama
mepanus u kavyecmBeH aHaAu3z Ha u3noAn3BaHume
obpasHu mMemogu. Qebpuaumemovm U CcbpgeuHume
wymoBe ca Hau-yecmo cpewawume ce cuMnmomMu
npu 3aboasBaHemo. MNpu nauueHma HU me Cbwo ca
Bogewa Haxogka, HO npaBu BneuamaeHue u uzsBama
Ha UMYHOAO2UYHUS deHoMeH — ocAepoBu Bb3Au, cpe-
wauw, ce egBa B 7-10% om cayuaume [1, 3]. Bogewa
pons kakmo B guagHo3zama, maka u B nepuonepa-
muBHama oueHka npu WE, umam mpaHcmopakan-
Hama u mpaHce3odazeanHama exokapguozpadus
(Kaac IB). B no-zonsmama yacm om cAyyaume 20-
pechomMeHamume ca gocmambyHu 3a nocmaBsHe Ha
guazHo3ama, HO B onpegeneHU cumyauuu figpPeHo-
MagHUmMHusim pe3oHaHc, komnlombpHama momozpa-
¢dus u HykaeapHama guagHocmuka okaszBam nomoul,.
M3noA3BaHemo Ha ueAus Habop om guagHOCMUYHU
Memogu Hu gaBa BvbamorkHocm ga uskalouum peguua
anmepHamuBHuU guagHo3u kamo peBmamonoz2uyHu,
aBmOouMyHHU, HeonAacmMuYHU, HeBPOAO2UYHU 3a60A1-
BaHus U XpOHUYHU Bb3naAumeAHU npouecu. B pas-
2nekgaHus KAUHUYEH cAyval HaAuvuemo Ha eguH
2onM kauHuueH kpumepuu — Bezemauusi, u mpu
mManku kpumepus — ¢ebpuaumem, Bo3au Ha Ocaep u
MukpobuoAo2uYHU gaHHU 3a No3umuBHuU xemokyamy-
pu, koumo He nokpuBam zoaam kpumepuu, nokaszBam
cuzypHa guazHozama VIE.

EmboAuuHUMe ycaoXkHeHus, npuduHeHu om WE,
ca >kuBomosacmpawaBawu u ce goakam Ha npug-

M. Hristov et al.
Surgical treatment of infective... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

DiscussioN

Infective endocarditis is caused by a microbial
infection of the endothelium of the heart, which
affects the valve and/or mural surface [1]. Its in-
cidence is relatively low, but the overall mortality
is close to 20-25%. Predisposing factors are re-
quired for its occurrence, in which there is struc-
tural damage to the heart, including the presence
of prostheses and endovascular devices. These
factors create turbulent blood flow leading to en-
dothelial damage. Evidence has been found for
the development of endocarditis in structurally
healthy valves [2].

The diagnosis of IE is a challenge and requires
careful taking of the anamnesis, detailed physical
examination with knowledge of the characteristic
clinical signs, taking blood cultures before start-
ing antibiotic therapy and proper analysis of the
imaging methods used. Fever and heart murmurs
are the most common symptoms of the disease.
In our patient, they are also a leading finding, but
the manifestation of the immunological phenome-
non — Osler's nodes, which occurs in only 7-10%
of cases, is also impressive [1, 3]. Transthorac-
ic and transesophageal echocardiographs (Class
IB) play a leading role in both the diagnosis and
perioperative assessment of IE. In most cases, the
above are available for diagnosis, but in certain
situations, magnetic resonance imaging, comput-
ed tomography and nuclear diagnostics are help-
ful. The use of the full range of diagnostic meth-
ods allows us to exclude a number of alternative
diagnoses such as rheumatological, autoimmune,
neoplastic, neurological diseases and chronic in-
flammatory processes. In this clinical case, the
presence of one large clinical criterion — vegeta-
tion and three small criteria — fever, Osler's nodes
and microbiological data for positive blood cul-
tures that do not meet a large criterion, indicate a
reliable diagnosis of IE.

Embolic complications caused by IE are
life-threatening and are due to the movement of
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BwkBaHe Ha cobpgeuHama Bezemauus. Mo3svkbm
u caeskama uecmo b6uBam 3acezHamu om cen-
MUYHU emboAau npu AeBocmpaHeH UE, gokamo npu
gecHocmpaHHUs npeguAekUUOHHO MsAcmo e beno-
gpobHusm napenxum [3, 5]. Mpu 20-47% om nauu-
eHmume ¢ aeBocmpaHeH VIE HacmbnBa cenmuuHa
emboausauus B caeskama, koemo Bogu go Hapy-
waBaHe Ha kpvBocHabgsBaHemo ¢ BvamokHO pas-
Bumue Ha Hekposa [3, 6]. Moke 3acsezaHemo ga e
2A0baAHO UAU ga e oz2paHuyeHo B egHa obaacm B
3aBucumocm om aHz2axkupaHus cbg. [lo-zonemume
u no-nepudepHo pasnoAokeHume uHbapkmu ca
cknaoHHU koM 0bpasyBaHe Ha abcuec u pa3Bumue Ha
pynmypa Ha cae3kama, gokamo mankume buxa moe-
AU ga ocmaHam ckpumu u ga ce omkpusm egBa npu
obpasHo uscaegBaHe [6]. Yecmomama Ha ganauHu-
me abcuecu e cpaBHumenHo psigka. AeueHuemo ce
cbcmou B npuAaz2aHe Ha aHmubuomuuu, Ho B Hakou
CAyYau npu pynmypa UAu 20AsM, HenoBausBaw, ce
om koHcepBamuBHama mepanusi abcuec, € Heobxo-
guma cnaeHekmowmus [7, 8]. Ta ce u3BbpwBa npegu
kapguoxupypauuHomo AeYeHue ¢ UeA usbszBaHe Ha
noBmopHo uHdekmupaHe Ha npome3upaHama kaa-
na [9]. B Hawus kAuHuueH cAyval nauueHmbm ce
npegcmaBa ¢ ocmpa kopemMHa 6onka Ha ¢oHa Ha
gaHHuU 3a AeBocmpaHeH VIE, koemo Hu HacouBa kom
ocbwiecmBaBaHe Ha komnlombpHa momozpadus Ha
kopem u nomBvpkgaBaHe Ha guazHo3ama uHdapkm
Ha caeskama. MNMopagu Auncama Ha abcuec UAu 3acs-
2aHe Ha kancynama, kakmo u Huckus puck om pyn-
mypa, e npegnouemeHo uszuakBameaHo noBegeHue.
PeweHuemo 3a npaBuAHus MOMeHM 3a npegnpu-
emaHe Ha kapguoxupypzuuHa uHmepBeHuus e mpygHo
u usuckBa uHguBugyaneH nogxog. 3a ueama poAasma
Ha MyAMUuguUCUUNAUHApHUs ,,eHgokapgumeH mum",
BkalouBaw, uHdpekuuoHucm, Mukpobuonoz, Aekap no
obpasHa guaszHocmuka, kapguonoz u kapguoxupype, e
om nbpBocmenerHa BaxkHocm [10]. MNMpegnpuemaHemo
Ha Xupyp2uuHa uHmepBeHuus ,,Ha 2opewo”, m.e. B ak-
muBHama dasa Ha uHpekuusma npegu 3aBbpwBaHe Ha
aHmubuomuuHama mepanus, kpue cepuoseH puck 3a
nauueHma, Ho, koezamo noAnsume HagBuwaBam pucka,
e Heobxogumo ga ce npegnpueme [11]. B egHO umanu-
aHcko npoyuBaHe, uanoa3Bauku ocem ckanu 3a oueHka
Ha pucka, e HanpaBeHa cmpamudukauus Ha pucka om
BbmpeboaHuuHa cMbpmHocm. Tol e bua Hal-Bucok
npu nauueHmume ¢ nepudepHo cbgoBo 3abonsBaHe
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cardiac vegetation. The brain and spleen are often
affected by septic emboli in left-sided IE, while in
the right the predilection site is the lung parenchy-
ma [3, 5]. Septic embolization in the spleen occurs
in 20-47% of patients with left-sided IE, leading to
impaired blood supply with possible development of
necrosis [3, 6]. The impact may be global or limit-
ed to one area depending on the vessel involved.
Larger and more peripheral infarcts are prone to
abscess formation and rupture of the spleen, while
small ones may remain hidden and be detected only
by imaging [6]. The incidence of splenic abscesses
is relatively rare. Treatment consists of antibiotics,
but in some cases, splenectomy is required for rup-
ture or a large abscess that does not respond to
conservative therapy [7, 8]. It is performed before
cardiac surgery in order to avoid re-infection of the
prosthetic valve [9]. In our clinical case, the patient
presents with acute abdominal pain on the back-
ground of data on left-sided IE, which leads us to
perform computed tomography of the abdomen and
confirm the diagnosis of splenic infarction. Due to
the absence of abscess or capsule involvement, as
well as the low risk of rupture, waiting behaviour is
preferred.

Deciding on the right time to undertake cardi-
ac surgery is difficult and requires an individual ap-
proach. To this end, the role of the multidisciplinary
»endocardial team®, which includes an infectious dis-
ease specialist, a microbiologist, an imaging physi-
cian, a cardiologist and a cardiac surgeon, is of par-
amount importance [10]. Undertaking surgery in the
active phase of the infection before the end of anti-
biotic therapy, poses a serious risk to the patient, but
when the benefits outweigh the risks, it is necessary
to take action [11]. In an Iltalian study using eight
scales to assess risk, stratified the risk of in-hospital
mortality. It was highest in patients with peripheral
vascular disease (p = 0.013), persistent infection (p



(p = 0,013), nepcucmupawa uHdpekuus (p = 0,014) u
EuroSCORE Il > 10 (p = 0,0071). 3axapHusm guabem,
mexkkomo 6vbpeuHo 3abonsBaHe, CkopowHUSM  UH-
CyAm, cenmuyHusim wok, MexaHuuHama BeHmuaauus,
peonepauuume Bopxy knanume u nepuBanByaapHume
yCcAOXKHEHuUs cbwo BaowaBam npozHo3ama Ha nauu-
eHmume [12]. I'Hmepec npegcmaBasBa u gamcku pe-
2ucmop, B koumo ca BkaloueHu nauueHmu, onepupaHu
no noBog Ha VIE. Tol noka3Ba, ye cMbpmHocmma Ha-
pacmBa kakmo ¢ Bv3pacmma, maka u npu xupypaus
Ha MumpaAHama kaana u uHmepBeHuuu Bopxy noBeue
kaanu [13]. Mpu npegcmaBeHus om HacC nauueHm ce
npucmonu kbM kapguoxupyp2uyHo AeueHue hopagu ne-
puBanByaapHust abcuec, nepcucmupawomo GpebpuaHo
CbCMoOsHUE, HaAuvuemo Ha eHgokapgum Ha HamuBHa
MumpanHa kaana ¢ nepcucmupawa Bezemauuu > 10
mm cAaeg HacmbnBaHe Ha eMBOAUYEH enu3og — UH-
¢dapkm Ha cneskama, Bonpeku nogxogawama aHmu-
6uomuuHa mepanus (Kaac I/HuBo Ha gokaszamencmBe-
Hocm B cnopeg EBponetckume npenopoku).

N3soau

B ambyramopHama kauHuuHa npakmuka 6oAHUME
¢ VIE yecmo ce aBaBam c u3sBa Ha ycnokHeHusma,
HacmbnuAu B xoga Ha 3aboAasBaHemo — koHcymamu-
BeH cuHgpoM, acmeHo-aguHamus, cybdebpuaumem,
aHemuueH cuHgpoM. VIE e >kuBomosacmpawaBawo
3abondBaHe, usuckBawo HaBpemeHHo u agekBamHo
AeveHue. HoBoBv3HUkHaAusm cbpgeyeH wym u nep-
cucmupawusm ¢ebpuaumem BuHazu mpsa6Ba ga by-
gsm CbMHeHus 3a moBa 3aboAsBaHe. [JanauHume yc-
NOXKHEeHus ca yuecmu Ha ¢oHa Ha VIE u npu nosBama
Ha kopemHa boaka BeposmHocmma 3a max e 20Aama.
PeweHuemo 3a mouHus MOMEHmM 3a npegnpuemaHe
Ha XupypauuHa uHmepBeHuus mpabBa ga e cmpozo
uHguBugyaAnHO U e Heobxogumo ga ce B3eme, no3o-
BaBauku ce Ha mexkgyHapogHO ymBbpgeHume npeno-
pvku u kozamo nepcnekmuBume 3a noBausBaHe om
aHmMubuomuYHOMO AeUeHuUe ca MaAnku.
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= 0.014) and EuroSCORE Il = 10 (p = 0.0071). Dia-
betes mellitus, severe kidney disease, recent stroke,
septic shock, mechanical ventilation, valve reoper-
ation, and perivalvular complications also worsen
patients’ prognosis [12]. Of interest is also a Danish
registry, which includes patients operated on for IE.
It shows that mortality increases with age as well as
with mitral valve surgery and interventions on multi-
ple valves [13]. The patient presented to us under-
went cardiac surgery due to perivalvular abscess,
persistent febrile condition, the presence of native
mitral valve endocarditis with persistent vegetations
> 10 mm after the onset of embolic episode — splen-
ic infarction, despite appropriate therapy. (Class | /
level of evidence B according to European recom-

mendations).

CONCLUSIONS

In outpatient clinical practice, patients with IE of-
ten present with complications of the disease — con-
sumptive syndrome, astheno-adynamia, low-grade fe-
ver, anemic syndrome. IE is a life-threatening disease
that requires timely and adequate treatment. Newly
emerging heart murmurs and persistent fevers should
always arouse suspicion of this disease. Spleen com-
plications are common in the setting of IE and in the
presence of abdominal pain they should be expect-
ed. The decision on the exact time to undertake sur-
gery should be strictly individual and should be taken
based on internationally accepted recommendations
and when the prospects for response to antibiotic

treatment are low.
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NAEBOCTPAHHA MMMNAAHTALMA HA ABYKYXUHEH KAPOUOCTUMYAATOP C NPEACHLPAEH
EAEKTPO, UMMNMAAHTUPAH B AACHOMPEACHPAHOTO YXO, U AECHOKAMEPEH
EAEKTPOA, UMNAAHTUPAH YPE3 “LOOP" N "DROP-DOWN*“ METOAUTE,

NP1 NALUMNEHT C NEPCUCTUPALLIA AABA TOPHA MNMPA3HA BEHA

H. lNMNempoB, A. CumoBa, I1. l1aBroB

KauHuka no kapguonoeus, MBAA ,,Cvpue u mo3vk” — [heBeH

Peslome. MNepcucmupawama AsBa 2opHa npasHa BeHa (PLSVC) makap u psgka aHomanus npegcmaBas-
Ba cbwecmBeHo npensmcmBue npu umMnAaHmauusma Ha kapguocmumyaamop. CmaHgapmHume mex-
Huku 3a umnAaHmauusi mpygHo ce usnoA3Bam u yecmo mpsi6Ba ga ce Moguduuupam no HayuH, koimo
2u npaBu nomeHuuaAHo onacHu. MNMpegcmaBsme cayyau Ha nauueHm ¢ PLSVC, npu kozomo ychewHo
ce ocvbwecmBu AeBocmpaHHa uMnAaHmauus Ha gBykyxuHeH kapguocmumyaamop, u3noA3Bauku cmak-
gapmHume mexHuku (“loop" u "drop-down”) 3a umnAaHmauus Ha gecHokamepHus enekmpog u ho3uuuo-
Hupauku npegcopgHusi enekmpog B knacuueckama nosuuus B8 gacHonpegcbpgHomo yxo. MpugbpkaHemo
kbM cmaHgapmHume Mmemogu 3a umnAaHmauusima Ha enekmpogume npu nauueHmu ¢ PLSVC e mpygHo,
HO Bb3MoXkHO. Te3u Memogu MuHuUMu3upam BeposimHume ycAOKHEHUs U HenpaBuAHOMO NO3UUUOHUPaHe
Ha enekmpogume.

KalouoBu gymu: nepcucmupawama AsB8a 20pHa npasHa BeHa, uMnaaHmauus Ha kapguocmumyaamop
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LEFT SIDE IMPLANTATION OF DUAL CHAMBER PACEMAKER WITH ATRIAL LEAD
PLACED IN RIGHT ATRIAL APPENDAGE AND RIGHT VENTRICLE LEAD POSITIONED
USING THE “LOOP" AND "DROP-DOWN” TECHNIQUE IN PATIENT WITH PERSISTENT

LEFT SUPERIOR VENA CAVA

N. Petrov, I. Simova, P. Paviov

Heart and Brain, Centre of Excellence, Pleven. Cardiology Clinic

Abstract. Persistent left superior vena cava (PLSVC), even if it's rare, it imposes a difficulty for the
implantation of cardiac rhythm devices. Standard implantation techniques are hardly applicable and
often should be modified in a way that they become potentially dangerous. We report case of a patient
with PLSVC in whom we successfully performed a left sided implantation of dual chamber pacemaker
using the “loop" and "drop-down” technique for implantation of the right ventricle lead and successful
implantation of the right atrial lead in the right atrial appendage. Adherence to the standard implantation
techniques in patients with PLSVC is hard, but possible. The techniques minimize the complication rate
and chances of misplacement of the leads.

Key words: persistent left superior vena cava, implantation of cardiac rhythm devices

BbBEOEHUE

Mepcucmupawama AaBa zopHa npasHa BeHa
(PLSVC) e psagka cvgoBa aHomaAus, kosmo ce Ha-
balogaBa npu okono 0.5% om obuwiama nonyaauus
U no-yecmo npu nauueHmu ¢ gpyau BpogeHu aHo-
mMaAuu [1]. Makap u psgka kamo usno, ms e Hau-
yecmama cvgoBa aHomaaus, kosmo moke ga ce
ycmaHoBu no Bpeme Ha umnAaaHmauusima Ha yc-

INTRODUCTION

Persistent left superior vena cava (PLSVC) is a
rare vascular anomaly that is encountered in about
0.5% of the general population and more often in
patients with another anomaly [1]. Even if it is rare,
it is the most common vascular anomaly they may
be encountered during a cardiac rhythm device im-
plantation. With the lack of the normal embryologic
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mpoucmBa pezyaupawu cbpgeuvHus pumovm. [pu
AUncama Ha HopmMaAHO eMbpuoHaAHO pasBumue
Ha BeHo3Hama cucmema B e2pvgHusa kow, AsBama
npegHa kapguHanHa BeHa He cmaBa ampemuuHa,
a npogvakaBa ga gpeHupa BeHa Bpaxuouedanu-
kyc u cuHyc BeHosyc. BnocaegcmBue masu BeHa
ce pa3BuBa B nepcucmupawa AsiBa 2opHa npasHa
BeHa, kosmo ce gpeHupa gupekmHo B kopoHap-
Hus cuHyc. Mopagu 2oaasmomo koauuecmBo kpuB,
koemo noayuaBa kopoHapHuUsi CUHyc, mou uyecmo
€ 3HauumeAHo guaamupaH (¢duz. 1). Bv3amoxkHu
ca Hskonko Bapuauuu B8 cvgoBama aHOmaaus, C
nepcucmupauwa uau auncBawa komyHukauus mexk-
gy AsBama u gacHama 2opHa npa3Hu BeHa, kak-
Mo u ampe3us Ha gacHama 2opHa npasHa BeHa.
Mo Bpeme Ha umnAaHmauusma Ha neucmeukbp-
HU cucmemu, ms yecmo ocmaBa Hepasno3Hama,
0cobeHO Npu gecHocmpaHHa umnAaHmauus. Mpu
AeBocmpaHHa uMnAaHmauus u Aunca Ha komyHu-
kauus mexXgy AdBama u gacHama 2opHa npasHa
BeHa BvBexkgaHemo Ha enekmpog B gacHama ka-
Mepa 4ecmo Nbmu e CUAHO 3ampygHeHo. Yecmo
nomu moBa usucka pbUYHO UAU UHCMPYMEHMAaAHO
MogeaupaHe Ha Bogauume 3a HacouBaHe Ha enek-
mpoga B8 obpamHa nocoka — om kopoHapHus cu-
Hyc kbm gacHama kamepa [4]. [pemuHaBaHemo
Ha enekmpog npe3 mpukycnugaanHama kaana c
BbBegeH B Hezo Bogau gokpau e puckoBo, nopa-
gu BvamokHocmma ga ce HapaHu mpukycnugaa-
Hama kaana, ga ce nepdopupa gsacHama kamepa
UAU ga ce uMnAaHmupa Heocb3Hamo enekmpogom
B AsBama kamepa npu nepcucmupawa komyHuka-
uus Ha npegcobpgHo uau kamepHo HuBo. BuvBexk-
gaHemo Ha eanekmpoga B gscHama kamepa upe3s
sloop”-mMmemoga eAumuHupa Bcuuku me3u puckoBe,
HO npu AeBocmpaHHa uMnAaHmauus U HaAuvuemo
Ha PLSVC, mou e uskAlouumeAHO mpygHO NpuAo-
>kum. Hue npegcmaBame cayval Ha nauueHm C
PLSVC, ¢ ycnewHa AeBocmpaHHa umMnAaHmauus
Ha neucmelkbpHa cucmema, u3noAa3Bauku “loop”
u ,drop-down” mMemogume 3a UMNA@HMauus Ha
gecHokamepHusa enekmpog (duzypu 2-9). Kakmo u
umMnAaHmauus Ha npegcobpgHus eaekmpog B pas-
AUYHO MACMO OM AamepaAHama CmeHa Ha gsaCcHO-
mo npegcovpgue.

>> 12

development of the venous system of the thorax,
the left cardinal vein does not become atretic and
continuous to drain the brachiocephalic vein and
the sinous venosus. At the end the vein develops
in the persistent left superior vena cava, which
drains in the coronary sinus. Because of the large
amount of blood that drains in the coronary sinus
it eventually becomes heavily dilated (Figure 1).
Some possible variations in this vascular anomaly,
with persistent or absent communication between
the left and right superior vena cava, as well as
complete atresia of the right superior vena cava.
In right sided pacemaker implantation even if pres-
ent this anomaly goes unrecognized. In left sided
procedure, with the absence of communication of
the left and right superior vena cava, implantation
the pacemaker leads are very difficult. Most of the
time manual shaping of the stylets is necessary for
navigation of the lead backwards from the coronary
sinus ostium into the right ventricle [4]. Traversing
the tricuspid valve with the stylet all the way in to
lead tip is unwise and dangerous, because of the
possibility of damaging the tricuspid valve cusps, to
perforate the right ventricle or to misplace the lead
in the left ventricle through unrecognized commu-
nication between the right and left side of the heart
on atrial or ventricular level. Using the “loop tech-
nique” eliminates all those risks, but in patient with
PLSVC and planed left sided implantation, it is very
difficult to be done. We report a case of a patient
with persistent left superior vena cava, in whom e
successful left sided implantation of dual cham-
ber pacemaker was performed, using the “loop and
drop-down” techniques for implantation of the right
ventricular lead and implantation of the right atrial
lead in a location different of the lateral wall of the

right atrium (Figure 2-9).



N. Petrov et al.
Left side implantation of dual... CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

@ua. 1. Bapuauuu 8 cbgoBama aHoMaAus nepcucmupauia AaBa 2opHa npasHa BeHa. SVC — 2opHa npasHa Bexa, BCV — BeHa 6pa-

xuouedanukyc, PLSVC — nepcucmupawa AsBa 2opHa npasHa BeHa, CSO — ocmuym Ha kopoHapHUsi CUHYC
Fig. 1. Variations in the vascular anomaly persistent left superior vena cava. SVC — superior vena cava, BCV — brachiocephalic vein

PLSVC - persistent left superior vena cava, CSO — coronary sinus ostium
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Qua. 2. “Loop”-memog 3a BvbBedkgaHe Ha enekmpog npe3 mpu-  Qua. 3. “Loop”’-memog 3a BbBerkgaHe Ha enekmpog npes mpu-
kycnuganHama kaana B gacHama kamepa kycnuganHama kaana B gacHama kamepa

Fig. 2. “Loop” technique for traversing the tricuspid valve with the lead  Fig. 3. “Loop” technique for traversing the tricuspid valve with the lead
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Quz. 4-9. “Drop-down”-memog 3a besonacHa umnaaHmauus Ha enekmpog B8 gecHokamepHus anekc

Fig. 4-9. “Drop-down” technique for safe implantation of right ventricular lead

MPEQCTABAHE

MNpegcmaBame cayyas Ha 85-2oguwHa nauueHm-
kama, HacoueHa kbm KauHukama 3a umnaaHmauus
Ha nocmosiHeH kapguocmumyAamop nopagu NbAeH
ampuoBeHmpukynapeH (AV) 6aok. MauueHmkama
e xocnumaausupaHa B gpyza 6oaHuua nopagu ekc-
mpemHama bpagukapgus, kbgemo ® e uMnAaHmupaH
BpemeHeH kapguocmumyaamop npe3 gsacHama ¢e-
MopanHa BeHa ¢ enekmpog B gacHama kamepa. Ha-
npaBeHa e kopoHapozpadus, npu koemo e ycmaHo-
BeHa cuzHudukaHmHa cmeHo3a Ha LAD, mpemupaHa
C uMnNAaHMauus Ha MmegukameHm-usAbuBaw, cmeHm.

Mopagu Auncama Ha obpamuma npuyuHa 3a npoBog-
Hama namonozus nauueHmkama e mpaHcnopmupaHa
kom Hawama kauHuka 3a uMnAaHmMauus Ha NOCMOsIHEH
kapguocmumyaamop. Om ¢usukanHus cmamyc npaBu
BneuamaeHue HUCkomo MeAeHO MeaA0 Ha hauueHmka-
ma. AyckonmamopHo — 6e3 xpunoBa Haxogka 8 6eaume
gpoboBe u 6e3 wymoBa Haxogka npu acykyamauus Ha

>> 14

Case

We report a case of an 85-year-old female
patient, that war referred to our hospital for per-
manent pacemaker implantation because of a
complete atrioventricular (AV) block. Before that,
because of the extreme bradycardia the patient
was hospitalized in e different institution, where
e temporary pacemaker was implanted though
the right femoral vein. A coronary angiography
revealed a single vessel coronary artery disease
with a significant stenosis of the proximal left an-
terior descending coronary artery, that was stent-
ed. Because there was no reversible cause for the

conduction disturbance, the patient was referred



cbpue. Om AabopamopHume uscaegBaHus He ce ycma-
HoBeHu 3Ha4YuMu omkaoHeHus, Mapkepume 3a Muokapg-
Ha yBpega ca B Hopma. Om HanpaBeHama exokapguo-
2padus ca ycmaHoBeHu 3anaseHa cucmonHa ¢yHkuus
Ha AsBama kamepa u He3HauuMu gezeHepamuBHU kaan-
HU npomeHu. He ca koHcmamupaHu cycnekmHu gaHHu
3a cbgoBa aHomanus, aHeaxkupawa KopoHapHUsi CUHyC.
MimnaaHmauusima Ha nocmosHHUs kapguocmumyaamop
€ nAaHupaHa ga ce u3Bopwu ¢ AeBocmpaHeH gocmbn,
kakmo Bcuuku npouegypu 8 Hawama uHcmumyuus, Npu
Aunca Ha npomuBonokasaHus 3a moBa. Caeg 6e3npo-
6aemHa nyHkuust Ha AsiBa BeHa cybkaaBus, BbB BeHos-
Hama cucmema e BvBegeH 0.038” Bogau ¢ J-Bpobx, kamo
npu ¢ayopockonusima ce ycmaHoBu HexapakmepeH xog
Ha Bogauya. Bmecmo Bogaubm ga npekocu csHkama Ha
2pbbHauHUA cMbAD HagsCHO U ga ce chycHe no gsic-
Hama cobpgeuHo-cbgoBa 2paHuua B goaHama npasHa
BeHa, Bogaubm noemawe B kayganHa nocoka om As-
Bama cmpaHa Ha 2pbbHauHus cmbAb U npekocaBawe
csHkama Ha 2pvbHayHus cmoAb B kaygasHama uacm
Ha copgeyuHama caHka. [18eme BoaMokHU 0bACHEHUS 3a
mo3u HexapakmepeH xog Ha Bogaua ca Hepa3no3Hamo
kaHlonupaHe Ha apmepus cybkaaBusi Bvecmo Ha BeHa
cybknaBus ¢ nocaegBauio nosuuuoHupaHe Ha Bogaua B
gecueHgeHmMHama aopma uAu ako ce kacae 3a cvbgo-
Bama aHomanus nepcucmupawia AsBa 2opHa npasHa
BeHa (PLSVC), kosmo ce gpeHupa B kopoHapHuUsi CUHYC
B gacHo npegcoupgue. Bonpeku mankus puck ga ce om-
Hacs 3a apmepuanHo BbBexkgaHe Ha Bogaua ce HanpaBu
BeHozpadus Ha neBus 2opeH kpauHuk npe3 nepudepHo
nocmaBeHa kaHlona. BeHozpadusima sicHo nokasa no3u-
uust Ha Bogaua BbB BeHo3Hama cucmema u HaAuvuemo
Ha PLSVC. lNMo Bogaua e BoBegeH uHmpoglocep, npe3
koumo omHoBo ce HanpaBu BeHozpadus, upe3 kosmo
Cce gemauausupa guAaamupaHusm kOpoHapeH CUHYC U
Hakou om gpeHupawume ce B He2o kopoHapHu BeHu.
C o2neg Ha obpamHus 3aBou, koimo mps6Ba ga Hanpa-
Bu enekmpogom, 3a ga npemuHe om kopoHapHUSi CUHYC
npe3 gacHomo npegcopgue B gacHama kamepa, Hau-Ao-
2UYHUSIM U AECEH HauuH 3a nocmuzaHemo Ha moBa e
upe3 pbuHO MogeAupaHe Ha Bogaua Ha enekmpoga. No
makoB HauuH enekmpogbm 6u noayuuA uzBuBka, kosmo
6u 20 HacouuAa npe3 mpukycnugaama kana 8 gacHama
kamepa. C oz2neg Ha pucka om mpaBmupaHe Ha mpukyc-
nugaaHama kaana u BbamokHomo npemuBaHe Ha enek-
mpoga npe3 komyHukauus mexkgy copgeuHume kyxuHu,
Ha HUBO npegcbpgus uAu kamepu, ce B3e peweHue mosu
Memog ga He ce u3non3Ba. VagbpnBauku Bogava u Ha-
bymBauku enekmpogom ce ¢opmupa u3BuBka — ,loop*, B
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to our hospital for permanent pacemaker implan-
tation. From the patient status what remarkable
is, is the very low body weight. On examination
of the lung there were no crackles and rales and
no audible heart murmurs. The echocardiogra-
phy revealed a left ventricle with preserved ejec-
tion fraction and no significant valve problems.
No signs of dilated coronary sinus were report-
ed. The pacemaker procedure was planned to
be performed from the left as are all pacemaker
procedures in our institution, where are no con-
traindications. After uneventful puncture of the
left subclavian vein a 0.038” guidewire was put
in. Under fluoroscopy the course of the wire was
unusual. Instead of crossing the spine to the right
and following down the right border of the thoracic
vascular shadow into the inferior vena cava, the
wire descends down on the left of the spine and
crossed the spine in the inferior part of the cardi-
ac silhouette. There are two explanations of the
unusual course of the wire. The first one would be
unrecognized cannulation of the subclavian artery
and subsequent positioning of the guidewire in
the descending aorta and the second one would
be that the vascular anomaly persistent left supe-
rior vena cava (PLSVC) is present, which drains
in the coronary sinus. Even if the risk of arteri-
al placement of the wire was low, we performed
venography of the left upper extremity through a
peripherally placed vascular cannula. The venog-
raphy clearly showed the venous course of the
wire and the dilated coronary sinus and some of
the coronary veins. To get the wire in the right
ventricle, backwards from the coronary sinus, the
easiest way is to shape the wire manually with
acute bend, so it can cross the tricuspid valve.

Even that this is possible, crossing the tricuspid
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gsicHomo npegcbpgue, kosmo npoaabupa npe3 mpukyc-
nuganHama kaana, enekmpogbm ce BbBege cugypHo u
besonacHo B gacHama kamepa. BvBexkgauku npaBusm
Bogauom B enekmpoga, ¢ o2aeg He20B0MO NO3UUUOHU-
paHe B 6enogpobHama apmepus, HanpekeHuemo, koe-
mo ce cb3gage B enekmpoga nopagu ocmpama u3BuBka
om ocmuyma Ha kopoHapHusi cuHyc koM gacHama kame-
pa, gucrouupa enekmpoga obpamHo B gsicHomo npeg-
cbpgue. HanpaBeHu bsaxa owe Hakoako onuma 3a BbBexk-
gaHe Ha enekmpoga 8 6enogpobHama apmepus N0 mosu
HauuH, koumo Bsixa HeycnewHu. MogeaupaH 6e Bogau
¢ u3BuBa, kosmo ga nacBa Ha u3BuBkama Ha enekmpo-
ga, koezamo 6u 6ua B gacHama kamepa u BvBerkgauku
20 gokpau B enekmpoga ce nocmugHa NO3UUUCHUPaHe
Ha enekmpoga B8 benogpobHama apmepus. 3Bumusm
Bogau be 3ameHeH ¢ npaB, koumo ce BvBege go kpau B8
enekmpoga, nosuuuoHupaH 8 berogpobHama apmepus.
VagvpnBaltku enekmpoga om beaogpobHama apmepus,
mou ce cnycHa no cBobogHama cmeHa Ha gscHama
kamepa u caeg kamo enekmpogbm nocouu B kayganHa
nocoka, mou 6ewe BvbBegeH Hanpeg koM gecHokamep-
Hus anekc egHoBpemeHHO C yacmuuHa pempakuus Ha
Bogaua. Mo makvB HauuH eanekmpogbm Ge3onacHo ce
no3uuuoHupa B gecHokamepHus anekc, 6e3 ga ce pucky-
Ba nepdopauus nopagu npekaseHa puaugHocm Ha enek-
mpoga om ocmaBeHusi 8 He2o gokpau Bogau. Caeg kamo
ype3 aHaAusupawa cucmema (pacing system analyzer)
ce usmepu agekBamHa amnaumyga Ha R-BbAHama u
AUNCa Ha guadpazmasHa cmumyAauus hpu mecmBaHe
¢ 10 V, Bogauom ce BoBege gokpal B enckmpoga u ce
akmuBupa xenukcom 3a akmuBHa ¢ukcauusi. Caeg kamo
ce ¢ukcupa akmuBHo enekmpogbm, Bogaubm ce usmee-
AU go HUBO 20pHa npasHa BeHa. Peaucmpupa ce “current
of injury” — cugypeH 3Hak 3a gobpa ¢ukcauus Ha enek-
mpoga. MNMoka3ameAume Ha ceHaupaHe u neucupaHe Ha
enekmpoga 6sixa onmumanHu. Mopagu HanpegHanama
Bv3pacm, Huckomo meaecHO mea2Aao u >keHckusim noa,
npegnonazawu Bucok puck om nepdopauus, ce Bze
peweHue ga ce onuma umMnAaHMauus Ha NpegcbpgHuUs
enekmpog, pasauyHa om masu B AamepanHama cmeHa
Ha gacHomo npegcbpgue. Ype3 cobecmBeHopbYHO Mo-
genupaH Bogay, cneg HekonkokpamHa npomsiHa Ha u3-
BuBkama, enekmpogom ce no3uuuoHupa B gacHonpeg-
cbpgHomo yxo. MNo3uuusima Ha enekmpoga ce npoBepu
B npoekuuu RAO 30 gpagyca u LAO 40 epagyca. lNpu
kpamkompadHo npekovcBaHe Ha BpemeHHa gecHokamep-
Ha cCMuMyAauus ce pegucmpupa u xapakmepHomo ,Ma-
xanoBugHo“ gBwkeHue Ha enekmpoga, kozamo e nosu-
uuoHupaH B gscHonpegcbpgHomo Yyxo. Eaekmpogbm
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valve this way is risky to damage the tricuspid
valve cusps and for misplacement of the lead in
the left ventricle through a communication be-
tween an unrecognized communication between
the left and right side of the heart. That’s why this
approach was abandoned. Pulling the wire and
simultaneously pushing the lead forward, a loop
was created in the right atrium, which prolapsed
through the tricuspid valve and the lead was safe-
ly advanced in the right ventricle. The stylet was
shaped in a such way that it matched the curve of
the lead in the right ventricle and with advancing
it in the lead body it was pushed in the pulmonary
artery. Pulling the lead from the pulmonary artery,
it dropped down and in the moment it pointed to
the right ventricle apex it was advanced forward
while the stylet was pulled back. In such a way the
lead was positioned safely in the right ventricle
apex without risking cardiac perforation due to the
rigidity of the lead with the stylet all the way to the
tip. Through a pacing system analyzer, adequate
amplitude of the R-wave was recorded, and a
phrenic nerve stimulation excluded. The lead was
actively fixed with the helix. After the fixation the
stylet was retracted to level of the superior vena
cava. A “surrent of injury” was recorded as a sign
for good fixation to the myocardium. Because of
the female gender, low body weight and advanced
age, which are independent risk factor for cardiac
perforation, a decision was made to implant the
atrial lead in a location different from the lateral
wall of the right atrium. After manual shaping of
the stylet and multiple attempts the lead was suc-
cessfully positioned in the right atrial appendage.
The correct position was checked in RAO 30 and
LAO views. After brief interruption of the tempo-

rary ventricular pacing the “windshield wiper” mo-



ce ¢ukcupa akmuBHO ¢ xeaukca, creg koemo ce mo-
guduuupaHusm Bogau ce 3ameHu ¢ npaB. Ype3 PSA ce
mecmBaxa nokazameaume Ha enekmpoga, koumo bsixa
onmumanHu. Mpegu ¢ukcupaHemo Ha gBama enekmpo-
ga 3a gpbgHusa Myckya bewie mecmBaHa cmabuAHocm-
ma UM npu goAbok uHcnupuyM u HekoakokpamHo CUAHO
kawnsHe. Lisnama npouegypa 6e ¢ npogbakumeaHocm
60 MuHymu, om koumo 7.2 MuHymu peHmzeHoBo Bpeme
(due. 10, 11, 12, 13, 14, 15). Ha cregBawusm geH cneg
npoBegeHume obpasHu uscaegBaHus 3a uskalouBaHe Ha
ycAokHeHUs Ha npouegypama, hauueHmkama bewe ge-
xocnhumaausupaHa. Ha mpume koHmpoaHu npeaaega go
mpemus Meceu, He ce ycmaHoBuxa gaHHU 3a gucaoka-
uus Ha enekmpogu, BepuduuupaHo upe3 cmabuAHUMe
uHmpakapguaAHu nokasameAu u koHmpoaHama peHm-
2eHozpadus (due. 16, 17).

®ua. 10. BeHozapdus Ha PLSVC
Fig. 10. Venography of PLSVC

®uz. 12. [lecHokamepHusm earekmpog, No3uuuoHupaH B8 6eno-
gpobHama apmepusi

Fig. 12. Right ventricular lead positioned in the pulmonary artery
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tion of the lead was recorded. The lead was fixed
with the helix and optimal sensing and pacing pa-
rameters were recorded with PSA. The duration
of the procedure was 60 minutes, 7.2 minutes of
which were fluoroscopy time (Figure 10, 11, 12,
13, 14, 15). The following day after complications
were ruled out with a chest X-ray, echocardiog-
raphy and device interrogation, the patient was
discharged home. At the 90-day outpatient visit
the parameters of the leads were stable and in
acceptable range. Macro dislodgement was ruled

out with a chest X-ray (Figure 16, 17).

®uz. 11. BeHozpadus Ha gunamupaHus kopoHapeH CuHyc
Fig. 11. Venography of the dilated coronary sinus

Quz. 13. QuHanHa nosuuus Ha enekmpogume B npoekuus
LAO 40 2pagyca

Fig. 13. Position of the leads on LOA 40 view
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HEART AND BR

®uz. 14. EAekmpogume B8 npoekuus RAO 30 gpagyca
Fig. 14. Position of the leads in RAO 30 view

®uz. 15. EAekmpogume 8 npoekuus PA

Fig. 15. Position of the leads in PA view

@uz. 16. PenmeeHozpadus Ha 2pbgeH kow B npoekuus PA
Fig. 16. Chest X-ray in PA view

OBCb)XXOAHE

PLSVC kamo usino e psigka, HO Hal-yuecmama Co-
goBa aHomanus, kosmo moke ga ce cpewHe no Bpeme
Ha uMhAaHmauusima Ha ycmpoucmGBa, koHmpoaupauwu
CcobpgeyHust pumoM. B uenmpoBeme, 8 koumo umnaaH-
mauuume Ha kapguocmumyaamopu ce ocbuiecmBs-
Bam npegumHO OomgsacHO, ma3u cbgoBa aHoMaAus,
gopu U HaAuuyHa, houmu Hukoza He ce guaz2Hocmu-
uupa. Kozamo npouegypama ce u3BopwBa omasBo
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@ua. 17. PenmzeHozpaduume Ha 2pbgeH kow B npoekuus LL
Fig. 17. Chest X-ray in LL view

Discussion

PLSVC is in general a rare anomaly but is the
most common vascular anomaly that may be en-
countered during implantation of cardiac rhythm
devices. In the hospitals where the procedures are
done most commonly from the right side this anom-

aly usually goes unnoticed. When the procedure is



u ce ycmaHoBu Haauuue Ha PLSVC, ycnewHomo um-
nAaHmupaHe Ha enekmpogume B cbpgeyHume KyxuHu
MoXke ga e uskalouumeaHo mpygHo. Yecmo nomu He-
Bv3amokHOCMMa 3a uMnaaHmMauusma Ha eanekmpogu-
me npegnoAaza u3noA3BaHemo Ha no-puckoBu mexHu-
ku u Hepsagko uzocmaBsHe HanbAHO Ha AeBocmpaHHus
gocmbn U UMNAGHMAauusi Ha cucmemama OmgsACHO
[2]. Mpu 20AsMa yacm om onucaHume CAyyau Ha uM-
nAaHmauus Ha kapguocmumyAamopu npu nauueHmu
¢ PLSVC usnon3BaHume mexHuku ca pasAuvyHu om
cmaHgapmHama mexHuka, npuaazaHa npu ocmaHa-
AUME nauueHmu, nopagu npoMeHeHama aHamomus u
mpygHomo MoguduuupaHe Ha mexHukama kbm Hes.
M3noA3BaHume mexHuku yecmo usuckBam povyHO Mo-
genupaHume Bogauume ga ca gokpau B8 enekmpogume
NpuU MSAXHOMO NOo3uuuoHUpaHe u pukcupaHe, mexHuka,
kosimo e puckoBa 3a cbpgeuHa nepdopauus, 0cobeHo
npu enekmpogume ¢ akmuBHa ¢ukcauus. Hue npeg-
cmaBsme cayyal Ha ycnewHa aeBocmpaHHa UMNAaH-
mauusi Ha gBykyxuHHa nelcmeukbpHa cucmema npu
nauueHm ¢ PLSVC upe3 mogudukauus Ha cmaHgapm-
Hus ,loop”-memog 3a BvBerkgaHe Ha enekmpog B gsic-
Hama kawmepa u ,drop-down”-memog 3a NO3UUUOHU-
paHe Ha enekmpog B gecHokamepHus anekc, kakmo
U umMnAaHmauus Ha npegcbpgHus enekmpog B gsc-
HONPegCcbpgHOMO YX0 upe3 cheuuanHo u3Bum Bogau.
Mpu npoBepka Ha onucaHume cayyau B Aumepamyp-
HUME U3MOoYHUUU He ycmaHoBuxmve makwvB, npu kou-
mo npegcovpgHusma enekmpog ga e umnaaHmupaH 8
gsicHONpegcbpgHOMO yxo. MpegcbpgHume enekmpogu
ca umnAaaHmupaHu B AamepanHama cmeHa Ha gsc-
Homo npegcvpgue, kosmo e Hau-mbHkama cmeHa Ha
npegcbpguemo u mps6Ba ga ce u3bszBa, kozamo e
BvbamoxkHo. B egHa om nybaukauuume gopu e noguep-
maHo, ue eguHcmBeHomo msacmo B gacHomo npeg-
cbpgue, kbgemo e BbamoXkHO ga bbge umMnAaHMupaH
npegcobpgHUsSM eaekmpog € AamepanHama cmexa
Ha gscHomo npegcbpgue [4]. MImnaaHmauusma Ha
neucmelkbpHa cucmema e npouegypa CbC CEpPUO3HU
puckoBe u nomeHuuanHu ycAokHeHusi. M3noa3BaHe-
mo Ha MakcumanHo 6e3onacHU U cmaHgapmu3upaHu
mexHuku e om uskAlouumeAHoO 3HaueHue 3a mAXHOMO
MuHuUMu3upaHe. MoguduuupaHemo Ha me3u mexHuku
2u npaBu npuaokumu U 6e3onacHU U npu hauueHmu
CbC CUAHO NPOMEHEHa CbpgeyHOo-CbgoBa aHamomus u
BpogeHu aHomaAuu.
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performed form the left side and e PLSVC is en-
countered, the successful positioning of the lead
might be very difficult. Some of the times the pro-
cedure is so modified, and the techniques used so
risky that the left side approach is abandoned, and
new procedure is started from the right side, even
if is inconvenient and embarrassing [2]. In most of
the cases of patients with PLSVC requiring pace-
maker, the technique is completely from the stan-
dard one, that is used in the rest of the patients,
because to modify the standard technique is very
difficult. Most of the time these methods require
the stylet to be all the way to lead tip, while the lead
is positioned and fixated, which carry a significant
perforation risk especially with the active fixation
leads. We report a case of a patient with PLSVC,
in whom a successful left sided implantation of a
dual chamber pacemaker was performed, using
the modified loop technique to cross the tricuspid
valve and drop-down technique to position the right
ventricle lead. The atrial lead was implanted in the
right atrial appendage using a manually shaped
stylet. In the literature there is no report of a lead
implanted in the right atrial appendage, in patient
with PLSVC and left side approach. Most of the
leads were implanted on the lateral wall of the right
atrium, which is the thinnest part of the chamber
and should be avoided whenever possible. In one
of the publications the lateral right atrial wall was
stated as the only location where atrial lead can be
secured in patients with PLSVC [4]. Pacemaker im-
plantation is a procedure with serious potential risk
and complications. Using maximally safe technique
is essential for minimizing them. Modifying these
techniques makes the feasible and safe in patient

with vascular anomaly.
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H. MempoB u gp.
KAPAMOAOT A & AeBocmpaHHa UMNAGHMaYUs Ha gBykyXuHeH...

KAPAMOXMPYPT A Tom 5, bpoud 1+ 2022

3 AKAIOYEHUE

CvgoBume aHOMaAuu, guazHOCMuUuupaHu npu
uMnAaHmauusma Ha ycmpoucmBama, pezyAupawu
CbpgeyHus pumbM, He ca yecmu, HO kozamo ca Ha-
AUYHU, Me Mo2am ga yCAOKHAM npouegypama Heu-
MoBepHo. TpygHOCmMume npu NO3UUUOHUPaHEMO Ha
enekmpogume npegnonaza usnoa3BaHe Ha puckoBu

CoNCLUSION

Vascular anomaly encountered during cardiac
rhythm device implantation are not common, but
when present they may impose a significant bur-
den to the implantation process. The difficulties

encountered require implementation of new risky

mMexHUKu, pasAudyHU Oom CcmaHgapmHume, a noHS-
koza gopu u HeygobcmBomo om cmsHama Ha one-
pamuBHama cmpaHa no BpeMe Ha npouegypama. sometimes the embarrassing necessity to switch the
MpugbpkaHemo koM cmaHgapmHume 6e3onacHu implantation side. Adherence to the safe techniques,
MexHUKU, ¢ HesHayumeAHu mMogudukauuu B8 msax, € with Jittle modifications is feasible in patients with
Bv3MOXKHO npu uMnAaHmauusma Ha neucmeukbpHu

enekmpogu npu nauueHmu ¢ PLSVC, Ho u3uckBa

MHO20 CPbYHOCM U OCHOBHO noaHaBaHe aHamoMus- depth knowledge of the standard anatomy and the
ma u Bv3amokHume aHomaAuu Ha 2onemume cbgoBe.  cardiovascular anomaly that may be encountered. In
BvB Bpeme Ha yBeAuuaBaw ce 6poU UMNAHMAUUU  time of increasing growth of the indications for car-
Ha ycmpoucmBa, pezsyaupawu CbpgeuyHus pumbmM,
u3noA3BaHemo Ha mexHuku, MuHUMU3Upawu NomeH-
uuanHume ycAokHeHusi, € om nbpBocmeneHHO 3Ha-
ueHue 3a gobpama mMeguuuHcka npakmuka. for good medical practice.

techniques for pacemaker leads implantation and

PLSVC, but it requires considerable dexterity and in-
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diac rhythm device implantation, using techniques

which minimize potential complications is essential
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A. NonoBa u gp.
KAPAMOAOT A & MemamdemamuHu u CC 3a60A98aHUS
KAPAMOXMPYPT A Tom 5, Bpod 1 - 2022

METAMOQETAMHA N CbPOAEYHO-Cb]OBUN 3ABOAABAHNA
. MonoBa’, H. JoueBa', C. BownHakoB', . BacuakoB', 4. CumoBa"?3, T. BekoB? 3

'"MBAA ,,Copue u Mo3vk” — Bypeac
2Meguuurcku yHuBepcumem — reBeH
3Bvazapcku kapguonoeuyeH uHcmumym

Peslome. MemamdemamuHbm e cuHmemuueH Hapkomuk cbc cmumyAupawo geicmBue, usBecmeH owe
kamo: memunamdemamuH, nuko, kpucmaa (mem) u gp. MemamdpemamuHbm MoXke ga ce B3ema nepo-
paAHoO, ga Ce UHxaAupa, ga ce nywu uAu ga ce uHkekmupa. Epekmbm om npuemaHemo npe3 ycmama
HacmvnBa caeg 30-40 MuHymu, gokamo npu uHxkekmupaHe HacmbvnBa noumu He3abaBHo. JetucmBuemo
Ha MemamdpemamMuHa mpae MeXgy 4 u 8 yaca, a emouuoHaAnHume peakuuu Bapupam om eydopus go
2HAB u napaHos. Hau-yecmama npuyuHa 3a CMbpm npu ynompeba Ha MemamdemamuHu e Ha NbpBo
mMsicmo cBpbxgosa, caegBaHa om cbpgeuHo-cbgoBu 3abonsBaHus, goakawu ce Ha edekmu kamo Baso-
koHcmpukuusi, obpasyBaHe Ha amepockaepomuuHu nAaku, apummuu, kapguomuonamuu u NyAMOHaAHa
xunepmoHusi B8 caegcmBue Ha gbAzompauHama ynompeba Ha me3u BewecmBa. B Hacmosiwust kAUHUYeH
cayyal npegcmaBsame Mok Ha 29-2oguwHa Bv3pacm, nocmbnBaw, gBykpamHo no cnewHocm B omgene-
Hue no kapguonozus no noBog nposBu Ha gekomMneHcupaHa CbpgeyHa HegocmambyHOCM U Ha OCMbp
kopoHapeH cuHgpom, koumo cvbobwaBa 3a XpoHUYHa ynompeba Ha MemampemamMuHu om 9 20guHU.

KalouoBu gymu: memamdemamuH, ,nuko“, cuHmemuueH Hapkomuk, cbpgeuHo-cbgoBu 3abonsBaHus,
Basocnasbm, ocmbp MuokapgeH uHdapkm, amepockAaeposa, copgeyHa HegocmamubyHoCcm
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METHAMPHETAMINE AND CARDIAC DISEASE
D. Popova', N. Docheva’, S. Boshnakov', D. Vasilkov', I. Simova" %3, T. Vekov?* 3

"Heart and Brain Hospital — Burgas
2Medical University — Pleven
Bulgarian Cardiac Institute

Abstract. The methamphetamine is a synthetic stimulant drug that is also known as: methylamphetamine,
‘ice’, ‘crystal meth’ etc. The methamphetamine can be smoked, directly inhaled, taken orally, or injected.
Effects after oral intake are evident within 30 to 40 minutes while when injected they begin immediately.
These effects last between 4 to 8 hours and the emotional changes vary widely — from euphoria to anger
or paranoia. The most common cause of death associated with methamphetamine use is overdose,
followed by cardiovascular diseases that are a result of vasoconstriction, atherosclerotic plaques formation,
arrhythmias, cardiomyopathies, and pulmonary hypertension due to a prolonged abuse of the drug no. In
the following clinical case, we present a 29-year-old male, admitted twice to the cardiology department —
once with symptoms of congestive heart failure and a second time — with acute coronary syndrome. The
patient confessed having a history of methamphetamine abuse for 9 consecutive years.

Key words: methamphetamine, synthetic drug, crystal meth, cardiovascular disease, vasoconstriction,
acute myocardial infarction, atherosclerosis, heart failure

BbBEOEHUE INTRODUCTION

MemamdpemamuHbm € MOWEH cuHmemuyeH Hap- The methamphetamine is a synthetic stimulant
komuk cec cmumyAaupawo geticmBue, yusmo ynompeba  that leads to addiction. During World War Il it was
Bogu go npucmpacmsBaHe. Owe npe3 Bmopama cBe-  popular among the German troops (as ‘Pervitin’)
moBHa BolHa e wupoko pasnpocmpaHeH cpeg Hem-  due to its long-lasting wakefulness effect. In the
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ckama apmus nog mopzoBckomo ume “Pervitin” nopagu
cmumyaupawume cu epekmu u noggopkaHe Ha BygHo
cbcmosHUE 3a gbA20 Bpeme. Mpe3 50-me 2oguHu Ha XX
Bek B CALLl memamdpemamuHbm € u3noA3BaH 3a Aeve-
Hue Ha obe3umem nog HaumeHoBaHuemo “Obetrol*, a no-
kbCHO U 3a AeueHUe Ha cuHgpoma Ha xunepakmuBHocm
¢ geduuum Ha BHuUmaHuemo nog HaumeHoBaHuemo
“Desoxyn®. Caeg kamo cmaBam sicHU cmpaHuyHume My
edekmu e gobaBeH B cnucvka Ha AekapcmBa, Bogewu
go npucmpacmsBane [3, 4, 5, 6]. Cnopeg EBponetickus
gokaag 3a HapkomuuHume BewecmBa om 2021 2. oko-
A0 83 MAH. gywu, uau 28,9% om Bb3pacmHomo Hace-
AeHue Ha EBponeuckus colo3 (Ha Bb3apacm mexkgy 15 u
64 2oguHu) ca onumBanu He3akoHHU Hapkomuuu noHe
BegHwk npes >kuBoma cu, kamo bposm Ha Mwkeme e
3HAUUMEAHO NO-20AfIM OM MO3u Ha >keHume. Hau-yno-
mpebsaBaHusm Hapkomuk e kaHabucbm, caegBaH om ko-
kauH, MDMA (ekcmasu) u memamdpemamuH. CpegHama
Bb3pacm 3a nbpBa ynompeba Ha MemamdemamMuHu e
22 20guHu, a 3a nocmbnBaHe 3a AeueHue Ha 3aBucu-
Mocm 3a npbB nbm — 30 20guHu [7].

Ynompebama Ha MemamdpemamuHu okasBa BAus-
Hue Bopxy HepBHama, cbpgeuHo-cvbgoBama, uMyHHa-
ma cucmema, YepHus gpob u gp., kamo ebpekmume
um mMo2am ga 6bgam damanHu [8]. Hakoako kauHuu-
HU U namoaHamoMuuHU npoy4BaHusa acHO cBop3Bam
ynompebama Ha MemaM¢pemamuHU CbC CbpgeuHo-
cbgoBu 3aboaaBaHus [9], kamo me ce saB8s18am Bmopa
Nno yecmoma npu4yuHa 3a cmMbpm (Ha nopBo macmo
€ UHuugeHmHa cBpbxgosa) cpeg ynompebaBawume
2u [10]. MemamdemamuHume BvageucmBam Bobpxy
cbpgeuHo-cbgoBama cucmema, kamo npegu3BukBam
MouweH Ba3ocnasbm u amepockaepo3a no cbgoBeme,
noBuwaBam kpbBHOoMoO HansizaHe, Bogam go pemoge-
AUpaHe Ha Muokapga cbC 3acseaHe Ha npoBogHama
cucmema Ha Cbpuemo U N0 Mo3u HayuH npegu3Buk-
Bam pasauuHu BugoBe apummuu u cbpgeuHa Hegoc-
mambuHocm. MexaHuambm, no koimo ce ocbwecm-
BsB8am me3u namoAo2uYHU npouecu, Bce owe He e
HanbAHO u3sicHeH. Cmsma ce, ue mo3u Bug Hapko-
muk mMoxke ga npegu3sBuka copgeuHo-cbgoBu 3ab0oAs-
BaHus upe3 kamexonamuHoBa mokcuyHocm nopagu
Bucokusi cu aduHUMem koM mpaHcnopmepume Ha
gonamMuH u HopagpeHaAuH [11], npegu3BukBauku ma-
xukapgus, xunepmoHus, BazokoHcmpukuus, Bogewu
go noBuweH cmpec Ha muokapga uAu ucxemus, UAU
upes ynpakHsBaHe Ha gupekmHa mokcuuHocm Bop-

D. Popova et al.
Methamphetamine and cardiac disease CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

1950s the methamphetamine was used in USA as
obesity drug, popular by the brand name ‘Obetrol’.
Later it was used as medication for treating atten-
tion deficit and hyperactivity disorder (ADHD) with
the name “Desoxyn”. After its adverse effects be-
came evident it was included in the list of addictive
drugs [3, 4, 5, 6]. According to the European drug
report (2021), about 83 million people or 28.9% of
the adult population of the European union (aged
15-64) have tried at least once an illegal drug with
a significantly higher proportion of men than wom-
en. The most popular addictive drug was cannabis
followed by cocaine, MDMA (ecstasy) and meth-
amphetamine. The average age for trying metham-
phetamine is 22 years of age and the average age
for initiating drug abuse treatment is 30 years of
age [7].

The use of methamphetamines affects the ner-
vous, cardiovascular, immune system, liver, etc., and
their effects can be fatal [8]. Several clinical and
pathoanatomical studies have clearly linked the use
of methamphetamines to cardiovascular disease [9],
being the second most common cause of death (inci-
dental overdose in the first place) among users [10].
Methamphetamines affect the cardiovascular system,
causing severe vasospasm and atherosclerosis of the
vessels, increase blood pressure, lead to myocardial
remodeling by affecting the conduction system of the
heart and thus cause various types of arrhythmias
and heart failure. The mechanism by which these
pathological processes take place is not yet fully
understood. It is thought that this type of drug can
cause cardiovascular disease through catecholamine
toxicity due to its high affinity for dopamine and nor-
epinephrine transporters [11], causing tachycardia,
hypertension, vasoconstriction leading to increased
myocardial stress or ischemia, or through exercise of
direct toxicity to cardiomyocytes. The combination of
all these factors leads to chronic myocardial inflam-
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Xy kapguomuouumume. KombuHauusima om Bcuuku
me3u ¢akmopu Bogu go XpoHUUHO mMuokapgHO Bb3-
naAneHue, 3azyba Ha kapguomuouumu u 3amecmBa-
Hemo um ¢ ¢ubposHa mukaH, MuokapgHa koHmpa-
kmuaHa gucdyHkuus, aeBokamepHa xunepmpocdus
¢ nocnegBawa gunamamuBHa kapguomuonamus, B
pe3yamam om kosmo Moxke ga ce HabalogaBa u Bmo-
puuHa MmumpanHa uHcybuuueHuus [12].

MNMyamoHanHama apmepuasHa xunepmoHus (MAX),
cBovp3aHa ¢ ynompeba Ha AekapcmBa u mokcuHu,
ce kaacuduuupa kamo epyna | MAX cnopeg C30.
MpoyuBaHe, usnoa3Bawo PET-SCAN c mapkupaH
uHmpaBeHo3eH MemamdemamuH, gokasBa, ue mou
ce HampynBam Ha nbpBo mMsacmo B beaus gpob B
cpaBHeHue ¢ ocmaHaaume opzaHu, koemo 0bsicHs-
Ba benogpobHama mokcuuHocm u 3acf2aHemo Ha
6enogpobHUMe kpbBoHOCHU cbgoBe npu Memamoe-
mamuHoBa ynompeba. MinmepeceH ¢akm e, ue He
Bceku, ynompebaBaw, memampemamuHu, pasBuBa
benogpobHa xunepmoHusi. CkopowHu npoyuBaHus
ca ugeHmuduuupaau 2eH, koumo ce npegnonaza,
ye uzpae poas 3a pas3Bumuemo Ha [AX, cBvp3aHa
¢ ynompebama Ha memamdemamuHu. B gpyzo npo-
yuBaHe e gokasaHo, ye nauueHmume ¢ mMemamoe-
mamuH-acouuupaHa lMAX umam no-guAamupaHa u
C HapyweHa ¢yHkuusa gscHa kamepa, u coomBemHo
umam no-Aowa npoz2Ho3a B cpaBHeHue ¢ nauueHmu
C uguonamuyHa nyAMOHaAHa xunepmoHus [13, 14].

B Aumepamypama ca onucaHu Hskonko aymon-
CUOHHU npoyyBaHus Ha MAagu nauueHmu, NOYUHaAU
om ocmpa gucekauus Ha aopmama, npu koumo npo-
bume 3a Hapkomuuu ca gaAu NOAOKUMEAEH PE3YA-
mam 3a memamdpemamuHu. MexaHuamom Bce owe
He e HanbAHO U3siCHEH, HO ce cBbp3Ba ¢ xunepmo-
HuuHa kpusa, uHuuuupaHa om memamdemamuHu Ha
H6asama Ha cnomeHamume Beue epekmu [15].

MemampemamuHoBama ynompeba uecmo ce
acouuupa Cc aHa2uHO3Ha cumnmomamuka, goakawa
Ce Ha cna3bM Ha enukapgHume kopoHapHU apmepuu
uAu Ha kopoHapHama Mukpouupkyaauus. OnucaH e
CAyyal Ha nauueHm, npuemaw, memamdemamuHu,
koumo ce npeseHmupa ¢ muokapgeH uHdapkm mun
2, gonkaw, ce Ha Basocnasbm, HeomzoBapaw, Ha Ae-
uveHue ¢ Basoguaamamopu. Mpu npoBerkgaHemo Ha
Manko npoyuBaHe npu xopa, ynompebsaBawu memam-
demamuHu, e ycmaHoBeH HamareH omezoBop koM Hu-
mpamu [16].
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mation, loss of cardiomyocytes and their replacement
by fibrous tissue, myocardial contractile dysfunction,
left ventricular hypertrophy with subsequent dilated
cardiomyopathy, which may result in secondary mitral
regurgitation.

Pulmonary arterial hypertension (PAH) associat-
ed with the use of drugs and toxins is classified as
Group | PAH according to the WHO. A study using
PET-SCAN with labeled intravenous methamphet-
amine showed that it accumulates first in the lung
compared to other organs, which explains the pul-
monary toxicity and pulmonary vascular involvement
with methamphetamine use. Interestingly, not every-
one who uses methamphetamine develops pulmo-
nary hypertension. Recent studies have identified a
gene that is thought to play a role in the development
of PAH associated with methamphetamine use. In
another study, patients with methamphetamine-as-
sociated PAH were shown to have more dilated and
impaired right ventricular function, and therefore had
a worse prognosis than patients with idiopathic pul-
monary hypertension [13, 14].

Several autopsy studies of young patients who
have died of acute aortic dissection have been re-
ported in the literature, in which drug samples tested
positive for methamphetamine. The mechanism is not
yet fully understood but is associated with a hyperten-
sive crisis initiated by methamphetamines based on
the aforementioned effects [15].

Methamphetamine use is often associated with
anginal symptoms due to spasm of the epicardi-
al coronary arteries or coronary microcirculation.
A case of a patient taking methamphetamine who
presents with type 2 myocardial infarction due to
vasospasm not responding to treatment with vaso-
dilators has been reported. A small study in people
using methamphetamine found a reduced response

to nitrates [16].



Ynompebama Ha MemamMpemamuHu e cBbp3aHa
¢ no-Bucoka uyecmoma Ha kopoHapHama apmepu-
anHa boaecm, no-cheyuanHo Ha ocmbp MuokapgeH
uHdapkm npu maagu HapkozaBucumu xopa. B Hsikoa-
ko namoaHamomuuHU npoy4yBaHus ce HabalogaBa
ussaBama Ha mexka kopoHapHa amepockaepo3a npu
MAagu xopa, npuemawu memamdemamuH, 8 cpaBHe-
Hue ¢ mexHu BpbcmHuuu, koumo He ynompebsBam
Hapkomuuu. lumepeceH e pakmom, ue e Bo3MokHO
ga ce HabAlogaBa pegykuus Ha obuualiHume puckoBu
¢dakmopu 3a ucxemuuHa boarecm Ha cbpuemo, kamo
3amabcmsBaHe u gucAaunugemusi, nopagu moBa, ue
MemamdpemamuHume nomuckam anemuma, HO Bb-
npeku moBa puckom npu me3u nauueHmu ocmaBa
no-Bucok B cpaBHeHue ¢ Auuama, koumo He npuem-
am nogobHu BewecmBa. ToBa ce gboaku Ha dakma,
ye memamdpemamuHume Bogsm go eHgomenHa ak-
muBauusa upe3 noBuwaBaHe Ha nponyckauBocmma
Ha eHgomeAa, ekchpecusima Ha npouHdAamamopHu
kaemku u okcugamuBeH cmpec, a Bcuuku me3su dak-
mopu yckopsiBam amepozeHe3ama [17].

KAVHWYEH CAYYAI

MNMpegcmaBave kauHuueH cayvau Ha 29-20guwleH
MK C gbA2020guUWHa ynompeba Ha Hapkomuuu, no-
cmbnBaw, gBykpamHo B omgeneHue no kapguonoaus.
Mpu nbpBama xocnumaausauusi ce npe3eHmupa ¢ Npo-
ABu Ha AeBocmpaHHa cbpgeyvHa HegocmambyHocm —
AECHa ymopa U 3agyx npu no-mManku om obuvyauHume
¢dusuuecku ycuausi. YcmaHoBeHUmMe npu npuema pu-
ckoBu dakmopu 3a ucxemuuHa Gorecm Ha Cbpuemo
ca HoBoguazHocmuuupaHa apmepuanHa XunepmoHus
[l cm., mlomloHonyweHe, XxpoHUYHa ynompeba Ha Hap-
komuuu om 9 2oguHu (MemamdemamuHu). MNauueH-
mbm ompuua pamuaHa obpemeHeHocm, HO Bnocaeg-
cmBue npu uHguBugyaneH paszoBop ¢ malkama Ha
B6oAHUS ce pasbpa, ue e ocuHoBeH. Om ¢usukanHus
cmamyc ce HabalogaBa acmeHuueH xabumyc, AOW 3b-
6eH cmamyc (dpuz. 1 — xapakmepeH obpas Ha m.Hap.
mMemamdemamuHoBa ycma, kosmo ce HabalogaBa npu
npucmpacmsiBaHe kbm MemampemamuHu 8 kombuHa-
UUS C AOWO XpaHEeHe U Aowa Xuz2ueHa), omcAabeHo
BesukyaapHo guwaHe 8 6enogpobHUME 0cHOBU U Npo-
mome30guacmoneH wym 4/6 cmeneH ¢ p. maximum
Ha Bmopo mexkgypebpue BgacHo.
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The use of methamphetamine is associat-
ed with higher rates of coronary artery disease
(CAD), especially with acute myocardial infarc-
tion in young addicts. Several pathological stud-
ies of young methamphetamine users revealed
higher rates of severe coronary atherosclerosis
compared to their peers. Interestingly a possible
reduction of cardiovascular risk factors can be
observed in those taking methamphetamine since
it suppresses their appetite and there-by reduc-
ing their weight and blood lipids but still their car-
diovascular risk remained higher than the one of
their peers. This is triggered by endothelial per-
meability increase, expression of proinflammatory
cells and oxidative stress, all leading to athero-

sclerosis [17].

CASE STUDY

We present a 29-year-old male with chronic
drug abuse admitted twice in the cardiology depart-
ment. During his first admission he presented with
symptoms of congestive heart failure — fatigue and
breathlessness provoked by less than usual physical
activities. The initially found risk factors for ischemic
heart disease included — untreated arterial hyperten-
sion, smoking and an on-going drug abuse for the
last 9 years (methamphetamine). The patient denied
having a family history of heart disease but further
discussion with his mother revealed he was actual-
ly adopted. The physical examination revealed an
underweight male with abnormal dental status (Fig.
1 — typical meth mouth as seen in chronic metham-
phetamine abuse combined with inappropriate diet
and oral hygiene), diminished breath sounds in both
of his lungs bases and a protomesodiastolic murmur
4/6 grade with p. maximum located on the right sec-

ond intercostal space.
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Om enekmpokapguogpamama (EKI) npu noc-
mbnBaHemo ca peaucmpupaHu: CuHycoB pumobm,
QS-dpopmu BwB I, lll, aVF omB. u BoanmarkHu kpume-
puu 3a AeBokamepHa xunepmpodus (duz. 2).

NabopamopHume u3cAegBaHusi paskpuxa xunep-
xonecmeponemus u Aeko 3aBuweHu cmouHocmu Ha
yepHogpobHume eHsumu (ALAT — 50.3 U/I, ASAT -
40.2 U/1).

Om mpaHcmopakaanHomo exokapguozpadpcko
uscnegBaHe ce ycmaHoBuxa yBeAuueHu pasmepu u
obemu Ha AsBama kamepa (TOP — 66 mm, TCP —
59 mm, TOO - 230 ml, TCO - 180 ml), nomucHama
cucmonHa ¢yHkuus — ¢pakuus Ha uamaackBaHe no
Simpson 25%, koHueHmpuuHa AeBokamepHa xunep-
mpodus (pa3mep Ha mexkgykamepeH cenmym U 3ag-
Ha cmeHa Ha AsBa kamepa — 18 mm), guacmoaHa
gucoyHkuus Il cm. npu noBuweHo MmeAaeguacmoAHO
HanszaHe Ha AaBama kamepa (E/e’ — 26), gunamupaH

The ECG showed sinus rhythm, with QS in I, Il
aVF leads with sufficient voltage criteria for left ven-
tricle hypertrophy (Fig. 2).

His lab results showed hypercholesterolemia and
slightly elevated liver enzymes (ALAT —50.3 U/I, ASAT
—40.2 U]l).

His transthoracic echocardiography demon-
strated increased left ventricle diameters and
volumes (LVEDd - 66 mm, LVESd - 59 mm,
LVEDV - 230 ml, LVESV - 180 ml), reduced sys-
tolic function — with ejection fraction of 25% by
the Simpson method, concentric left ventricular
hypertrophy (IVSd — 18 mm), grade lll diastolic
dysfunction (E/e’ — 26), dilated aortic root and
ascending aorta, severe aortic regurgitation with

Quz. 1. MemamdpemamuroBa ycma / Fig. 1. Meth mouth

@uz. 2. EKT npu nbpBama xocnumanusauus |/ Fig.2. ECG obtained during his first hospital admission
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aopmeH kopeH u Bv3xogswa aopma, BucokocmeneH-
Ha aopmHa pe2ypaumauus C UEHMPaAHO Pa3noAoXKeH
peaypaumauuoHeH gokem npu mpukpuaa kaana, 6e3
namoAoguueH mpaHckaaneH 2pagueHm u 6e3 gaHHU
3a gonbAHUMEAHU cmpykmypu no naAamHama, mexkka
NYAMOHAAHa XUNEPMOHUs NPU CUCMOAHO HaAs2aHe B
benogpobHama apmepus 77 mm Hg u uupkymoepeHr-
meH mMaAbk nepukapgeH usauB (¢uz. 3-5), B-AuHuu u
HaAudue Ha gBycmpaHHu maaku naeBpanHu usAuBu.

13/10/2020 14:33:07

D. Popova et al.
Methamphetamine and cardiac disease CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

a central jet coming out of a tricuspid aortic valve
with no pathological transvalvular gradient and
no structural leaflet abnormalities. His pulmonary
artery pressure was estimated to be 77 mmHg
and was found to have a circumferential pericar-
dial effusion (Fig. 3-5) and pulmonary B-lines

with bilateral pleural effusions.

Quea. 3. TpaHcmopakanHa exokapguozpadus — anukaneH 4C cpes, usobpasaBaw, guanamupaHume CbpgeuHu KyxuHu

Fig. 3. Transthoracic echocardiography — AP4C view — showing the dilated heart chambers

13/10/2020 14:43:96

AR Vmax 4.59 m/s|
AR maxPG 84.30 mmHg
AR PHT 135.35 ms|
AR DecTime 466.72 ms
AR DecSlope 9.84 m/s2|

Quz. 4 u 5. TpaHcmopakaaHa exokapguozpadus — napacmepHaAeH cpes3 no gbAz2a oc u anukaneH 4C obpas, nokasBawu mexkka
aopmHa pezypaumauus (v. contracta — 9 mm, PHT — 135 ms)

Fig. 4-5. Transthoracic echocardiography — PLAX and a CW-Doppler spectrogram revealing a severe aortic regurgitation
(v. contracta — 9 mm, PHT — 135 ms)
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MpegBug Haxogkama u maagama Bvb3pacm Ha na-
uueHma ce npeueHu, ye e nokasaH 3a npoBexXkgaHe
Ha komnlombpHa momogpadus (KT) Ha copue u ko-
pOHapHU CbgoBe.

Om npoBegeHomo HeuHBa3uBHO u3caegBaHe ce
nomBbpgu guaamupaHusi aopmeH kopeH (Ha HuBo
aHyayc — 30 mm, cuHycu Ha BaacanBa — 44-45 mm,
CUHomybyAapHo cbeguHeHue, STJ — 45 mm) u Bu-
cok Agatson kaauueB ckop Ha kopoHaHume cbgoBe
— 1310, nopagu koemo ce npemuHa kom uHBa3uBHa
kopoHapHa aHazuozpadus (due. 6).

Pesyamamobm om npoBegeHomo uHBa3uBHO udcaeg-
BaHe e MHoO20kAOHOBa kopoHapHa 6oaecm ¢ gudysHO
amepockAepomuyHO npoMeHeHU cbgoBe — okay3us Ha
uupkymopnekcHa apmepus (LCx) u gucmaneH knoH Ha
gacHa kopoHapHa apmepus (RCA — PD), kakmo u kpu-
MUYHU cmeHo3u Ha AsBa kopoHapHa apmepusi (LAD),
RCA u nbpBu mapauHaneH knoH (OM1) (duz. 7 u 8).

Given the above clinical data and the young age
of the patient, it was decided to carry out a coronary
computed tomography angiography (CCTA).

It confirmed the dilation of the aortic root (annu-
lus — 30 mm, sinuses of Valsalva — 44-45 mm, sino-tu-
bular junction/STJ — 45 mm), high Agatston calcium
score — 1310 (Fig. 6) and thus a coronary angiography
had to be further performed.

The coronary angiography revealed a multivessel
heart disease with diffuse atherosclerosis affecting
the coronary arteries with an occlusion of LCx and of
the posterior descending branch of the right coronary
artery, along with critical stenoses of LAD, RCA and

OM1 (Fig. 7-8).

®Duz. 6. KT gaHHU 3a guaamupaH aopmeH kopeH

Fig. 6. CT-scan showing the dilated aortic root

Quz. 7 u 8. CenekmuBHa kopoHapHa aHzuozpadus (CKAI) Ha gsacHa u AsB8a kopoHapHa apmepus
Fig. 7-8. Coronary angiography of left and right coronary arteries
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Cneg npoBegeHume guazHOCMUuUHU u3cAegBaHus
nauueHmom bewe 06CbgeH om CbpgeyeH muMm U ce
npeueHu, ye e nokasaH 3a onepamuBHo AeueHue. Caeg
gageHume NogpobHU passiCHEHUS U NOAYYEHO CbaAacue
om He2oBa cmpaHa, mou bewe HacoueH koM omgene-
Hue no kapguoxupypaus. KoHcepBamuBHomo aHmuuc-
XEMUYHO AeyeHue, kakmo u AeueHuemo 3a CbpgeuHa
HegocmambvbyHOCM U aHmubuomuyHama mepanus
CAeg U30AUpaHe Ha 2bpAeH namozeH npogbAXkuxa npu
nponekaBaHemo B omgeaeHuemo no kapguoxupypaus.
MpegBug AOwWUs OpaneH cmamyC U HaAu4Ha 2UH2u-
BanHa uHpekuus npu hauueHm ¢ npegcmoswa onepa-
muBHa uHmepBeHuus B8 zonam obem (aopmokopoHapeH
baunac u kaanHo npomesupaHe), kakmo u 3acunBa-
WomOo Ce NCUXOEMOUUOHAAHO HanpedkeHue y BoaHus B
cnegBawume Hskonko gHu, u omkasa 3a cbgeucmBue
u cnasBaHe Ha BoAHUUHUSA pexkum, bewe B3emo CbB-
MECMHO C He20 U bauskume My peweHue 3a gexocnu-
maau3zauus caeg komneHcupaHe Ha nposiBume Ha cbp-
geuHa HegocmambuHocm, U bewe HacpoyeHa gama 3a
npegcmoswomo onepamuBHO AeueHue.

Mo Bpeme Ha npecmos B kauHukama bsxa opzaHu-
3upaHu Hsakonko Becegu ¢ ncuxonoz U gageHu Hacoku
3a koHcyAmauus ¢ ncuxuamop. MogpobHo bewe 06-
cbgeHa cumyauusma u He2oB8omo 3gpaBocAoBHO cobe-
MOsiHUE C NpueMHUMe My pogumenu, kakmo u Heobxo-
gumocmma om cbgeticmBue u yuacmue B AeueHuemo.
MauueHmom 6Gewe usnucaH ¢ onmumanHa Meguka-
MeHMO3Ha mepanusi (aHmuazpezaHm, cmamuH, bema-
BAokep, UHXUBUMOpP Ha aHauomeH3uH koHBepmupauwius
€H3uM, guxugponupuguHoB kaauueB aHmazoHucm,
6pumkoB guypemuk, MuHepaskopmukoug-peuenmopeH
6Aokep, HUMpam, mpumMemasuguHoB guxugpoXAOpUg),
BkalouumenHo u aHmubuomuuHa makaBa, ¢ o2aeg no-
gobpsBaHe Ha opaAHuUs cmamyc u pegykuus Ha pucka
om nocnegBaw, uHdpekuuoseH eHgokapgum. BoaHusm
bewe naaHyBaH 3a onepamuBHo AeueHue, HO He ce sBu,
kakmo u He ce sB8u Ha Ha3HaueHume kOHMPOAHU npe-
2Aegu cAeg gexocnumaausauusma.

Ocem meceua no-kbCHO nauueHmbm nocmbnBa
B omgeneHuemo no uHBa3uBHa kapguonozus 3a Bmo-
pu nbm B8 mexkko 06wWo cbcmosHue ¢ onAakBaHus om
bonka 3ag epbgHama kocm Ha wupoka naow, u 3agyx,
nposiBuAU ce CAeg npuemM Ha 3HavumeAnHo koauue-
cmBo ankoxoA u ynompeba Ha obuuauHama 3a Hez20
go3a memamdemamuH Beuepma npegu xochumaau-
sauuama. Om ¢usukanHus cmamyc ce HabalogaBa

D. Popova et al.
Methamphetamine and cardiac disease CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

After reviewing all clinical data, a Heart team
concluded that the patient should undergo surgical
treatment. After a careful explanation to the patient
regarding his medical condition and obtaining his con-
sent, he was transferred to the cardiothoracic surgery
department. There the anti-ischemic and heart failure
therapies were continued, and antibiotic treatment
was initiated after diagnosing a pharyngeal bacteri-
al infection. After taking into account his worsening
gingival infection in the context of an upcoming surgi-
cal intervention (with combined CABG and AVR), his
steadily increasing anxiety during the hospital stay
with the lack of cooperation, a mutual decision for dis-
charge was made after compensating his heart failure
symptoms. An upcoming date for a second admission
was scheduled.

During the hospital stay, the patient had sever-
al talks with the hospital psychologist and was sug-
gested to make a visit to psychiatrist. The gravity of
his condition was explained to him and his relatives
and so as the importance of cooperation during the
treatment process. The patient was discharged with
optimal medical therapy consisting of — antiplatelet
agent, statin, beta-blocker, ACE-inhibitor, dihydro-
pyridine calcium antagonist, loop diuretic, miner-
alocorticoid-receptor blocker, nitrate, trimetazidine
dihydrochloride and antibiotic therapy to prevent en-
docarditis. The patient did not however show on the
scheduled admission date and neither to the sched-
uled follow-up visits.

Eight months later he was emergently admitted
to the cardiology department in critical state with
complains of chest pain and breathlessness that
occurred after ingesting a large amount of alcohol
and a usual dose of methamphetamine. His physical
examination showed a pale moist skin, dyspnea, ve-

sicular breath sounds with bilateral fine crackles on
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bAega, usnomeHa koka, maxugucnHes, BeaukyaaHo
guwaHe ¢ gpebHu BaakHu xpunoBe B gBeme 6eno-
gpobHU ocHOBuU, npomome3oguacmoneH wym 4/6 cm.
€ p. maximum Bmopo gacHo mexXkgypebpue.

Ha EKT ce Buayaausupaxa ST-eneBauuu 8 1, aVL,
V2-V6 omB., pegyuupaH R-3vbeu, 8 V1-V4 omB., goa-
60k u wupok Q-3vbeu cvbe ST-eneBauuu BB Il omB. u
QS-dopmu B lIl, aVF omB. (due. 9).

Om exokapguozpadusma e ¢ gaHHU 3a anukanHa
xunokuHe3sus, 6e3 coulecmBeHa guHamuka 8 ocma-
HaAume Haxogku cnpsmo npegxogHama xocnumaau-
3auus.

Om npoBegeHume AabopamopHU u3cAegBaHus
ce peeucmpupaxa 3aBuweHu mapkepu 3a muokapg-
Ha Hekpo3a, gaHHU 3a XxunepxoAnecmepoAaemus (obu
xonecmepon — 8.12 mmol/l, LDL xonecmepon — 5.75
mmol/l), 3aBuweHu kpeamuHuH U mpaHcamuHasu.

MpemuHa ce kom CKAI no cnewHocm, om kosmo
ce Bepuduuupa MHoz20knoHOBa kopoHapHa boaecm npu
mpomMbomuuHa okaysus 8 cpegeH ceameHm Ha LAD,
kosimo Bewe mpemupaHa ¢ nepkymaHHa aHauonaacmu-
ka ¢ umnaaHmauus Ha eguH megukameHm-u3nbuBaul
cmeHm (¢ue. 10). Bes guHamuka B ocmaHaaume Ae3uu
cnpsmo npegxogHama kopoHapHa aHzuozpadusi.

Caeg nogpobeH paszoBop ¢ nauueHma cmaHa
AICHO, Ye Mol He e npuemMaAn HazHaueHama npu npe-
gxogHama xochumaausauusi MegukamMeHmo3Ha me-
panus, HUMo e caegBaa npenopvkume 3a npomsiHa 6
HauuHa cu Ha >kuBom u He e ocvbwecmBun koHCcyaAma-
uusi CbC cmomamoAo2 u ncuxuamop. MNMpogoakua e ¢

both of his lungs and a protomesodiastolic murmur
4/6 grade with p. maximum located on the right sec-
ond intercostal space.

The ECG revealed ST-segment elevations in leads
I, aVL, V2-V6 with diminished R-waves in V1-V4 and
wide, broad Q-wave with ST-segment elevations in
lead Il with QS in leads lll, aVF. (Fig. 9).

Echocardiography displayed apical hypokinesia,
without other significant changes compared to the
previous hospital stay.

Blood sample tests registered high myocardial
necrosis markers, hypercholesterolemia (total cho-
lesterol — 8.12 mmol/l, LDL-cholesterol — 5.75 mmol/l,
elevated creatinine, and liver enzymes.

An emergent coronary angiography was per-
formed which verified the multivessel coronary ath-
erosclerosis with a thrombotic occlusion of the mid
portion of LAD which was treated by percutaneous
coronary intervention and a drug-eluting stent place-
ment. (Fig. 10). The other coronary lesions were
identical with their description on the previous an-
giography.

After a thorough discussion with the patient, it
became clear that he had not taken the prescribed
medications at home and he had neither changed
his lifestyle nor consulted with a dentist or psychi-
atrist. He continued his daily abuse of tobacco and

@uz. 9. EKT npu noBmopHama xocnumaausauus 8 ycroBusma Ha ocmbp kopoHapeH cuHgpom cbe ST-eaeBauuu, uzobpasaBawa ST-
eneBauuu 8 1, aVL, V1-V6 omB., pegyuupaH R-3vbeu Bb8 V1-V4 omB., QS-popmu B I, aVF omB.

Fig. 9. ECG acquired during the patient’s second hospital stay — acute coronary syndrome with ST-segment elevations in leads |, aVL,
V1-V6 with reduced R-wave in leads V1-V4, QS in lll, aVF
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eXkegHeBHama ynompeba Ha uuz2apu u Mmemamdema-
MuHU. Kamo npuuuHa 3a Bcuuko moBa uzmvkBa now
couuaAeH cmamyc.

lMpu npocaegsBaHe Ha koHMpoAHUME Npeaaegu cneg
nocAegHama  Xochumaausauusi nauueHmbm ompuva
2pvbgHa bonaka, HO cbobuiaBa 3a AecHa ymopa Ha ¢oHa
Ha HepegoBeH npuem Ha npegnucaHume MegukaMeHmu.

Ha EKT ce usobpazsBam QS-mopdonozus — I, I,
aVF u V1-V6 omB. cbc 3agvpkaHu eneBauuu Ha ST-
ceameHma (due. 11).

D. Popova et al.

Methamphetamine and cardiac disease CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY
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®uz. 10. CKAT, usobpassaBawa mpombomuyuHa
okay3us Ha LAD

Fig. 10. Coronary angiography visualizing the
thrombotic occlusion of LAD

methamphetamine citing his low social status as a
reason.

During the follow-up visits after his second hospi-
tal stay the patient denies having any chest pain but
had complains of fatigue and shares that he takes the
prescribed medications only occasionally.

His ECG showed a QS-morphology in leads I,
lll, aVF, V1-V6 with preserved ST-segment elevations

(Fig. 11).

Quza. 11. EKT npu npocaegsBare Ha koHMpoAeH npeaneg

Fig. 11. ECG obtained at a follow-up visit
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Exokapguozpadckama Haxogka Ha koHmpoaHUme
npeanegu BkalouBa nomucHama cucmoaHa AeBokamep-
Ha ¢yHkuus, odpopmeHa npegHoBopxoBa aHeBpusma u
mexkka aopmHa uHcyduuueHuus. bewe uamepeH u a2no-
BaneH AoHaumyguHaneH cmpelH (GLS) ¢ ocpegHeH pe-
3yamam — 1.6% (¢ue. 12), nokasBaw, Hucku ckopocmu
Ha MuokapgHa gedopmauusi BbB8 Bcuuku ceameHmu Ha
nBama kamepa, coomBememBawu Ha mexkka ucxemusi.

MpegBug BeposmHomo HaAuvue Ha conbmcmBawa
damunHa xunepxonecmeponemus (Dutch Lipid Clinic
Network Score, DLCNS — 6 mouku), ce HanpaBu onum
3a BkalouBaHe Ha PCSK9 uHxubumop koM mepanusma
Ha nauueHma, koemo He ce ocbwecmBu nopagu Aunca
Ha cbmpygHuuecmBo om Hez2oBa cmpaHa. CoMHUME-
AEH OCMmaHa U ambyaamopHusi npueM Ha gBouHa aH-
muazgpez2aHmHa mepanusi Bbnpeku HekoakokpamHume
becegu no memama 3a BakHocmma Ha me3u Meguka-
MeHmu. MNauueHmovm omkasa u onepamuBHO AeueHue.

OBCb)XOAHE

OcHoBHa xapakmepHa uepma Ha Maagume xopa
C gvbAaeompauHa 3aBucumocm kbM Memamdpema-
MUH e nosiBama Ha cbpgeyHo-CcbgoBu 3aboasBaHus,
cpewawu ce obuyalHo npu no-Bb3pacmHu U/uAu

His echocardiogram during the follow-up visit re-
vealed reduced left-ventricular function, apical aneu-
rysm, and severe aortic regurgitation. Global longi-
tudinal strain (GLS) was measured with an average
result of — 1.6% (Fig. 12), demonstrating reduced ve-
locities of myocardial deformation in all left ventricle
segments.

Considering the probable co-existence of famil-
ial hypercholesterolemia (Dutch Lipid Clinic Network
Score, DLCNS - 6 points), PCSK9 inhibitor was sug-
gested but the patient did not cooperate with the ini-
tiation of the treatment. It was questionable wheth-
er the patient did actually take the dual antiplatelet
therapy despite the several discourses on the topic
regarding the importance of these medications. The
patient also refused any surgical treatment in the

near future.

DiscussioN

A typical trait of the young people with chronic
methamphetamine abuse is the existence of car-

GLS_Endo_Peak_A4C: -0.3 %
GLS_Endo_Peak_A2C: -2.0 ©

GLS_Endo_Peak A3C: -2.5¢
GLS_Endo_Peak_Avg: -1.6 %

Quz. 12. ThobaneH noHzumyguHaneH cmpeuH [ Fig. 12. Global longitudinal strain (GLS)
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noAUMOPBUgHU nauyueHmu. Hau-yecmo cpewaHume
kapguoBackyaapHu nposiBu ca apummuume, aHzuHa
nekmopuc uau ocmbp mMuokapgeH uHdapkm B caeg-
cmBue Ha Basocna3bm uAu kopoHapHa amepockae-
po3a, CbpgeyHa HegocmambuyHoCm, guAamamuBHa
kapguomuonamus ¢ BucokocmeneHHa MumpaaHa pe-
2ypaumuus, a no-psagko u ocmpa aopmHa gucekauus.

B Aumepamypama HsMa onucaHu gaHHu 3a npska
kopenauuss mexkgy aopmHa kaanHa peayp2umauus u
ynompebama Ha MemamMdpemamuHu. B gupepeHuuanHa
guagHo3a Npu Hawus nauueHm bewe guckymupaHa UH-
cyébuuueHuus B cnegecmBue Ha npekapaH B MmuHanomo
uHdekuuoseH eHgokapgum Ha aopmHa kaana, koumo
obave He bewe gokasaH u upe3 mpaHcesodazearHa
exokapguoepadus (TEE), kakmo u BmopuuHa aopmHa
peaypaumauusi 8 caegcmBue Ha guAamupaHusi aopmeH
kopeH. CvobwaBa ce 3a pegku cAyyau Ha HaAuyue UAU
yckopeHo HapacmBaHe Ha pa3mMepa Ha cbuwecmByBawu
apmepuanHu aHeBpuamMu (no-uecmo Ha uHmpakpaHuaa-
Hume cbgoBe, Bogewu go uHMpakpaHuaAHU xemopaauu)
NpU MAagu xopa, ynompebsaBawu HeBpocmumyAupalu
HapkomuuHu BewecmBa kamo memampemamuH u koka-
uH. Moguduuupyemu pakmopu, kamo mlomloHonyweHe
U apmepuaHa xunepmoHus, noBuwaBam pucka om ob6-
pa3yBaHe Ha aHeBpu3ma u xemopazuu, nomeHuuupadku
amepockaepo3ama Ha cvgoBeme, kosmo nbk om cBos
cmpaHa Bogu go noBuweH cmpec Bbpxy cbgoBama cme-
Ha u usmbHsaBaHe Ha uHmumama [18, 19, 20]. MNMpe3 2017
2. € nybaukyBaH kauHUYEH cAyyal Ha hauueHm C aHe-
Bpuama Ha aopmama u ymepeHa kom BucokocmeneHHa
aopmHa pezypa2umauus, uHgyuupaHa B caegcmBue Ha
ynompeba Ha kokauH [21]. OcHoBaBauku ce Ha mesu
gaHHU U Ha cxogHume HeBpocmumyaupawu cBolicmBa
Ha kokauHa u MemamdpemamuHa Hue npegnoArazame, ye
guanamauusima Ha aopmHusi kopeH u BucokocmeneHHa-
ma aopmHa peaypaumauus ce gb/iokam Ha 2openocoue-
HUSi MEXaHU3bM.

Ynompebama Ha HapkomuuHu BewecmBa ocma-
Ba cepuoseH npobrem B cBemoBeH mawab. Cnopeg
goknaga Ha OpeaHusauusma Ha obeguHeHUMe Hauuu
(OOH), nybaukyBaH npe3 2021 2., okono 275 MAH. gywu
Ha Bvapacm mexkgy 15-64 2. ca ynompebuau Hapkomuuuy,
kamo noumu 500 000 gywu ca houuHaau B peayamam
Ha moBa (gaHHume ca 3a 2019 2.). B 2oguwHus goknag
no npobaemume, cBop3aHu ¢ Hapkomuuume u Hapko-
MaHume B Boaz2apus, 9,5% om Boa2apume Ha Bb3pacm
mexkgy 15 u 64 2. nocouBam, ye ca ynompebsaBaau noHe

D. Popova et al.
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diovascular disease that is usually found in older
and/or polymorbid patients. The most common
cardiac manifestations are arrhythmias, angina
pectoris or acute myocardial infarction follow-
ing vasoconstriction or coronary atherosclerosis,
heart failure, dilative cardiomyopathy with severe
mitral regurgitation and rarely — acute aortic dis-
section.

The literature does not present data for any di-
rect correlation between aortic valve regurgitation and
methamphetamine abuse. As differential diagnoses
were suggested aortic valve endocarditis (evidence
for such was not found by transesophageal echocar-
diography) and secondary aortic regurgitation caused
by aortic root dilation. There are case reports of pa-
tients with arterial aneurysms occasionally combined
with accelerated aneurysm growth (most often intra-
cranial vessels that lead to intracranial hemorrhages)
that are diagnosed in young patients taking stimulants
such as methamphetamine and cocaine. Other risk
factors like smoking and hypertension increase the
risk of aneurysm formation and hemorrhages as they
potentiate vessel atherosclerosis which in turn leads
to an increase in wall stress and intima thinning [18,
19, 20]. In 2017 a case report was published describ-
ing a patient with aortic aneurysm induced by cocaine
abuse [21]. Based on this data and the similar stim-
ulant effects of cocaine and methamphetamine, we
suggest that the aortic root dilation and severe aortic
regurgitation are caused by the previously described
mechanism.

The drug abuse in the world remains a serious
issue. According to the 2021 UN report close to
275 million people aged 15-64 have tried drugs and
nearly 500 000 people have died as a result of drug
abuse (data for 2019). In the annual Bulgarian drug
issues report, 9.5% of Bulgarians aged 15-64 admit

they have tried at least once in their lives a narcotic
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BegHwk B >kuBoma cu HsikakBo HapkomuuHo BewecmBo.
B mesu gaHHU ce cvobwaBa cowo u kak ce ompasaBa
naHgemusima ¢ COVID-19 Ha ynompebama u pasnpoc-
mpaHeHuemo Ha me3u BewecmBa. Bonpeku HarokeHU-
me ozgpaHu4vumenHuU Mepku naszapbm Ha Hapkomuuu ce
e yBeAuuuA u gocmaBuuuume 6bp30 ca ce aganmupanu
C npegnazaHe Ha gocmaBka no gomoBeme 6e3 AuveH
koHmakm uAu upe3 nopvuka om uHmepHem. Cmsma ce,
ye Bce noBeue xopa ce obpvbwam kom BpegHume cyb-
cmaHuuu B8 pesyamam Ha 6e3pabomuua, Hucbk couua-
AEH cmamyc, omuasHue uau cmpax om Bupyca [22, 23].

3 AKAIOYEHUE

C Hacmoswusa kauHuueH cayyau nokasBame koa-
ko cepuo3Hu mMozam ga 6bgam nocaegcmBusima om
XpoHUYHama ynompeba Ha HapkomuuHu BewecmBa u
konko BarkHa 3a ycnexa Ha eguH AeuebeH npouec e ko-
Aabopauusma mexkgy Aekap u nauueHm. Mpu nogobHu
cumyauuu ce usuckBam 2onemu cbBmecmHu ycuaus
om cmpaHa Ha AekyBawume Aekapu — kapguonosu,
obuwonpakmukyBawu Aekapu, ncuxuampu — 3aHuMa-
Bawu ce ¢ neueHue Ha 3aBucumocmu, kakmo u Hame-
cama Ha NCUXOAO03U, POgHUHU U BAU3KU Ha nauueHma.

AeueHuemo npu NOgobHU CAyvau e 20AsMO Nnpe-
gusBukamencmBo nopagu ¢akma, ue napasenHo c
mpemupaHemo Ha nhocAeguuume om ynompebama
Ha HapkomuuHu BewecmBa e Heobxogumo ga ce
npegnpueme u oBragaBaHe Ha camama 3aBucumocm
koM msx. NocaegHama mBbpge uecmo ce okasBa
ocobeHo mpygHa 3agaya nopagu ¢akma, ue okono
61% om nauueHmume, XxochumaAu3upaHu 3a Aeve-
Hue Ha 3aBucumocm om mMemamdemamuH, ca C pe-
uuguB B pamkume Ha nopBama 2oguHa, a owe 25%
ce 3aBpvwam kbm pegoBHama um ynompeba B caeg-
Bawume 2 go 5 2oguHu [24]. Be3 omcmpaHsBaHe Ha
emuoAozusima 3a cbkaneHuUe AeYeHUemo Ha NocAeg-
cmBusima e obpeueHo Ha Heycnex.
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NMbAEH AEBPAHUYUHI HA AOPTHATA AblA N TEVAR BE3 EKCTPAKOPIMOPAAHO
KPbBOOBPALLEHUNE: KAUHUYEH CAYYAI

H. BonueB', A. leopzueB’, N. KpacHaaueB', I1. [1aBroB%, O. MamkoB®

"KauHuka no kapguoxupypaus, 2KauHuka no kapguonoaus, >KauHuka no cbgoBa xupypaus,
MBAA ,,Cvpue u Mosvk” — [heBeH

OFF-PUMP HYBRID DEBRANCHING AND TEVAR OF THE AORTIC ARCH: CASE REPORT
N. Bonchev', A. GeorgieV', Y. Krasnaliev', P. Paviov?, O. Matkov®

'Cardiac Surgery Department, 2Cardiology Department, *Vascular Surgery Department,
Heart and Brain Hospital — Pleven

Peslome. Ocmpusim aopmeH cuHgpoMm e kuBomo3sacmpauwaBauio cbcmosiHue, 06xBawawo Hakoako HO30-
AO2UYHU eguHuuu. AeyeHuemo Ha 3aboasBaHusma Ha aopmHama gbea ocmaBam npegusBukameacmBo.
KoHBeHuuoHanHUsm nogxog BkalouBa onepauus ¢ nomowma Ha EKK u xunomepmuueH copgeueH apecm.
MpegcmaBsamve cAyyal Ha nauueHm € uHmpamypaneH xemamom B aopmHama gv2a ¢ nocAegBawo Ae-
yeHue: XubpugeH Memog Ha gebpaHuuHz Ha aopmHume cbgoBe, ekcmpaaHamomuveH kapomugocykaa-
BuaneH batnac u TEVAR (eHgoBackyaapHo uMnAaHmupaHe Ha CbgoBa npomesa), U3NbAHEH Ha buew.o
cbpue 6e3 usnonsBaHe Ha EKK. AumepamypHume gaHHU gaBam cbnocmaBumu pesyamamu, CMbpmHOCcm
U UCXEMUYHU yCAOKHEHUE Mexkgy gBama nogxoga. XubpugHusm memog 6e3 usnon3BaHe Ha EKK npu
pabomeuw, BeausueB kpbe Ha kpvbBoobpauieHue e gobpa aamepHamuBa npu Bv3pacmHu nauueHmu ¢
MHokecmBo puckoBu ¢akmopu.
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KalouoBu gymu: gebpaHuuHe, TEVAR, uHmpamypaneH XxemMamom

Abstract. Acute aortic syndrome is a life-threatening condition involving several nosological units. The
management of aortic arch disease remains a clinical challenge. The standard treatment include surgery
with CBP (cardiopulmonary bypass machine) and DHCA (deep hypothermal circulatory arrest). We
present a case of patient with intramural hematoma in the aortic arch with subsequent treatment hybrid
off-pump aortic vessel debranching, extra-anatomical carotid-subclavian bypass and TEVAR. Studies
data provide a comparable mortality and ischemic complication results between two approaches. The
hybrid off-pump method with fully functional circle of Willis is a good alternative in adult patients with
comorbidities and risk factors.

Key words: debranching, TEVAR, intramural hematoma

BbBEAEHUE

Ocmpusm aopmeH cuHgpoMm e >kuBomozacmpawia-
Bawo cbcmosiHue, BkalouBawlo cAegHUME NAMOAO2UYHU
guazHo3u: aopmHa gucekauus, uHmpamypaneH Xxema-
momM, NneHempupaw, amepockaepomuyeH yAKyc, pynmy-
pa Ha aopmama, mpaBmvamuuHa yBpega Ha aopmama u
nceBgoaHeBpuama. KAuHUYHO Hal-uecmo ce nposBsBa
CbC cuMnmomume Ha BHesanHa, cuaHa bonka B 2bp-
gume, pasnpocmpaHaBawa ce koM gbpba, HeBponoau-
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INTRODUCTION

Acute aortic syndrome is a life-threatening
condition involving: acute aortic dissection (acute
and chronic), intramural hematoma (IH), pene-
trating atherosclerotic ulcer (PAU), aortic rupture,
traumatic aortic injury and pseudoaneurysm. It is
most often manifest by sudden severe chest pain
spread to the back, neurogical or pulse deficit.



UeH uAu nyacoB gedpuuum. Obwama aanobanHa CMbpm-
HOCM Oom aopmHu 3aboAsBaHus e HapacHana om 2,49
Ha 100 000 go 2,78 Ha 100 000 gywu HaceaeHue [1].
Mpe>kuBsemocmma npu onepupaHu hauueHmu ¢ ocmpa
aopmHa gucekauus e 90% 3a 1 2oguHa, 72-77% 3a 5 2o-
guHU u 53-56% 3a 10 2oguHu [2]. KoHBeHUuoHaAHOMO
Bv3cmaHoBsaBaHe Ha aopma acCUEHgeHC u aopmHama
gvea e mexHudecku mpygHo u usuckBa ekcmpakopno-
panHo kpwuBoobpaweHue (EKK) u gbabok xunomepmu-
yeH apecm. Bonpeku pa3Bumuemo Ha XupypauyHume
mexHuku nogxogbm Bce owe uma 3HavyumenHo Buco-
ka 3abonsemocm u cMopmHocm. TEVAR, uau eHgoBa-
ckynapHomo npome3upaHe Ha 2pbgHama aopma, ce
npeBbpHa B cmaHgapmHo AeueHue Ha Boaecmume Ha
gecueHgeHmHama aopma [3]. BoBedkgaHemo my kamo
BbamokHOCm 3a AeueHUe Ha boaecmu Ha Bvbaxogawama
aopma u aopmHama gvea goBege go paszBumuemo Ha
XubpugHa npouegypa — XupypauuHo Bb3cmaHoBsBaHe
Ha cynpaaopmHume cbgoBe C AugupaHe Ha HamuBHUMe
(gebpaHuuHe) u nocaegBawo eHgoBackyAapHO UMNAAH-
mupaHe Ha cbgoBa npomesa (TEVAR) [2].

KAVHWYEH CAYYAI

MNpegcmaBame cayyal Ha 74-zoguweH MbX, No-
cmonBaw, 8 OmgeAeHuemo CbC CUMNMOMU Ha 0OCMbpP
aopmeH cuHgpoM. HoBonosBuna ce om npegu 14 gHu
2pbgHa bonka ¢ upaguauus kom 2vbpba, nonBusiBawa
ce om aHangemuuu. Caeg Hakonko gHu Boakama ce
yBeauuuaa, npugpy>keHa om obuaHo uznomsBare. Om
HanpaBeHume AabopamopHu uscaegBaHus — 6e3 3a-
BuweHu mapkepu 3a muokapgHa Hekposa, 3aBuweHu
UEpPHOYPOBHU eH3UMU UAU hokazameAu Ha BvbpeuHa-
ma ¢yHkuus. HanpaBeHa e KT ¢ gaHHU 3a uHmpamy-
paneH xemMamoM Ha gecueHgeHmHama aopma ¢ue. 1.

MauueHmMvbm 6ewe HemomuBupaH 3a XupypauyHo
AeUeHUe U bewe gexochumaausupaH ¢ OnmMuMaAHa
mMegukamenmosHa mepanusi. Caeg 10 gHu nocmbnu
omHoB0o cbc 3agbAboueHu onAakBaHus mpygHO no-
BausBawu ce megukameHmo3sHo. lNpu npoBegeHama
omHoBo KT ce ycmaHoBuxa: pa3wupeHue Ha uHmpa-
MypaAHuUs xemamom B aopmama C HayaAao CAeg As-
Bama nogkalouuuHa apmepusi u gomuzaw, go TH-9,
gunamupaHa aopmHa gbvea ¢ HakoAko amepockaepo-
MuYHU nAaku ¢ xapakmepucmukama Ha neHempu-
paw, aopmeH yAkyc (PAU) — ¢uz. 2 u duz. 3.

N. Bonchev et al.
0off-pump hybrid debranching and TEVAR... CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

Total global mortality has increased from 2.49 to
2.78 per 100 000 [1]. The surgical procedure has
a favourable mid- and long-term prognosis of ap-
proximately 90% survival at one year, 72-77% at
five years, and 53-56% at ten years [2]. Open to-
tal arch procedures can be accomplished using
complex CBP (cardiopulmonary bypass machine)
and DHCA (deep hypothermal circulatory arrest).
Despite recent improvement in surgical technique
the method still has significant morbidity and mor-
tality. TEVAR (thoracic endovascular repair) is
approval for standard treatment for descending
aortic disease [3]. The procedure and device de-
velopment led to the development of hybrid proce-
dure for aortic arch repair. The common concept
is bypass grafting of the supraaortic branches and
ligation of the native branches (debranching) fol-
lowed by TEVAR [2].

CASE REPORT

We present a case of 74-year old male admit-
ted to the Department with symptoms of acute aortic
syndrome. Patient presented with a history of chest
pain irradiating to the back 14 days ago, medically
managed with analgesia. After a few days the pain in-
creased, accompanied with profuse sweating. Results
from laboratory test were negative for myocardial ne-
crosis, liver and kidney dysfunction. We performed a
CT scan witch revealed an intramural hematoma in
the descending aorta Fig. 1.

The patient refuses surgical treatment and was
discharged with optimal medical therapy. After 10
days he came again with increase of the symptoms
and don' relief by medications. We performed another
CT scan who shows an enlargement of the intramural
hematoma beginning after left subclavian artery and
propagating the level of Th9, dilated aortic arch with
several atherosclerotic plaques with PAU characteris-
tics Fig. 2 and Fig. 3.
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HEART AND BRAIN CENTRE OF EXCELLENCE
Philips, Incisive CT
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Contrast

Quea. 1. KT Ha 2pbgeH kow — gaHHu
3a UHMpamypaneH xemamom B gec-
UeHgeHMHama aopma U neHempu-
paw, yAkyc 8 aopmHama gvaa

20cm A

Fig. 1. Chest CT scan — intramural
hematoma in the descending aorta
and a penetrating atherosclerotic
ulcer in the aortic arch

spodai ase / nenfva NHSKNHNVY

®uz. 2. MpegonepamuBHa peHmMaeHozpadus Ha 2pbgeH kow — Buxkga
ce yBeAuueH pa3mep Ha aopmama

Fig. 2. Preoperative chest X-ray shows a dilated aorta

\ Philips Portdl

&) | G] CHEST NATIVE
5c DISPLAY
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Qua. 3. MNMpegonepamuBHa KT Ha 2pbgeH
kow — gaHHU 3a yBeAuuyeHue Ha uHmMpa-
MypaAHUsi xemamowm, cybnaeBpanHa ¢op-
mMauus BgacHo, gop3anHo, B8 obaacmma Ha
6-u 6enogpobeH ceameHm

Fig. 3. Preoperative CT scan — demon-
strating enlarged IH, PAU at the aortic arch,
subpleural formation on the right, dorsal
area of the 6th lung segment




Om HanpaBeHama ExoKI' uma gaHHu 3a AK xu-
nempodus, guacmonHa gucdyHkuus Ha AK u ekmamuu-
Ha aopmHa gvea 6e3 Haaudue Ha dpaen. Caeg npoBege-
Husi kapguonozuueH koHcuauym (Heart team), ce B3e
peweHue 3a xubpugHa npouegypa — NbAeH gebpaHuuHz
Ha aopmHama gbaa u nocmaBsHe Ha 3 cmeHm-2padma
B gb2ama u gecueHgeHmHama aopma (duz. 4).

B ycnoBusma Ha obwa uHmybauuoHHa aHecme-
3us ce nocmaBu near-infrared spectroscopy (NIRS)
3a oueHka Ha Mo3b4Hus kppbBomok. HanpaBu ce cy-
npaknaBukynapeH paspes BasBo u ce ocbuiecmBu
balnac mexkgy AdBama obwa kapomugHa apmepus u
AdBama apmepus cybkaaBusa nocpegcmBom cbgoBa
npomesa 6 mm (¢due. 5).
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Cardiac echocardiography revealed a LV hyper-
trophy, diastolic dysfunction of the LV and ectatic as-
cending aorta without intimal flap. After a Heart team
consultation, a hybrid procedure was suggested — full
debranching of the aortic arch vessels and placement
of three stent graft in the aortic arch and descending
aorta Fig. 4.

Surgery was performed under general anaesthe-
sia and NIRS (near infrared spectroscopy) monitoring
of cerebral blood flow. As a first step, an incision in
the left supraclavicular area was made and a bypass
between left common carotid artery and left subcla-
vian artery with 8mm vascular prosthesis was per-
formed Fig. 5.

®uz. 4. [lebpaHuuHe mun | — cxemamuuHo npegcmaBsHe Qua. 5. HanpaBeH baunac mexkgy asBama obwa kapomugHa apme-
Ha u3BvpweHama onepauus (MoguduuupaHo uzobpake- pus u AaBama apmepus cybkaaBus

Hue om Conn Cardiac Surgery in the Adult)

Fig. 5. Bypass between left common carotid artery and left subclavian

Fig. 4. Debranching type | — schematic representation artery

of the performed operation (modified image form Conn
Cardiac Surgery in the Adults)

MNMocaegBa cpeguHHa cmepHomomus u B ycaoBusi-
ma Ha buew,o copue ¢ napuuanHo okaygupauwia kaam-
na, nocmaBeHa Ha aopmama, ce pe3euupa mpyHkyc
bpaxuouedpanukyc u aaBama apmepust kapomuc. Mo-

A midline sternotomy followed. Aortic arch was
partially clamped working off-pump on beating
heart, and brachiocephalic trunk and left common
carotid artery were resected. Due to pre-made shunt
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pagu npegBapumenHo HanpaBeHusm wbHmM mMeXgy
ABama apmepus kapomuc u AsBama apmepus cy-
6knaBusa u pabomeuw, BeausueB kpve Ha kpvBoobpa-
weHue He ce HabalogaBa cnag Ha NIRS cmouHocmu-
me Bbnpeku npekbcHamus kpbBomok npe3 mpyHkyc
bpaxuoueBanukyc u obwama AsBa kapomugHa ap-
mepud. Ygoaku ce mpyHkyc bpaxuouedpanukyc coe
cbgoBa npomesa 16 mm kpau B kpau nocpegcmBom
npogbakumeneH 068uBeH weB 5/0 npoaeH. Mocaeg-
Ba umnaaHmupaHe BbB Bbaxogawama aopma upes
npogbAkumeneH 068uBeH weB 4/0 npoaeH. HanpaBu
ce Y-aHacmomo3a CbC cbgoBa npomesa 8 mm kom
npomesama Ha mpyHkyc Bpaxuouedanukyc nocpeg-
cmBom npogbakumeneH 06B8uBeH weB 5/0 npoAeH.
Coblwama ce npuwu 3a ABama obwa kapomugHa ap-
mepus kpau 8 kpau nocpegcmBom npogbakumeneH
06BuBeH weB 5/0 nponeH. Auzupaxa ce uykaHume
Ha HamuBHume apmepuu Bopxy aopmama (duz. 6).

between left common carotid artery and left sub-
clavian artery and fully function of circle of Willis,
no decrease of NIRS values was observed despite
interrupted blood flow from brachiocephalic trunk
and left common carotid artery. The brachiocephalic
trunk was elongated with 16 mm vascular prosthesis
end to end with circumferential 5/0 prolene suture.
The graft was then anastomosed to the ascending
aorta with 4/0 prolene suture. A Y-anastomosis was
made with 8mm vascular prosthesis to brachicephal-
ic trunk prosthesis by 5/0 prolene suture. The 8mm
branch was then anastomosed to the left common
carotid artery in end to end side fashion by 5/0 pro-
lene suture. The ostia of the native arteries were
ligated Fig.6.

®Duz. 6. iHmpaonepamuBHo 3aBbpuwieH gebpaHuuHe Ha aopmHama gbvea

Fig. 6. Intraoperative complete aortic arch debranching
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He ce HabalogaBaxa omkaoHeHus B kpbBHomo
HansizaHe, apmepuanHume kpuBu u NIRS nokazame-
Aume no Bpeme Ha gebpaHuuHza. MocaegBa Auzupa-
He Ha apmepus cybkaaBus 6Au30 go omgeAasHemo u
om aopmHama gvaa, ¢ koemo ce uskalouu Bo3moxk-
Hocmma 3a Bv3HukBaHe Ha endoleak mun II.

Cneg HanpaBeHus xupypauueH gebpaHuuHe ce om-
npenapupa gscHama ¢pemMopanHa apmepusi. HanpaBu ce
aopmozpacdus ¢ gaHHU 3a neHempupauwia aopmHa s36a no
koHkaBHama noBvpxHocm Ha aopmHama gvaa (duz. 7).

BbBege ce Bogau B aopmama u npu Hucku cmouHo-
CMU Ha apmepuaAHOMO HaAsizaHe Ce No3UUUoHUpaxa mpu
cbgoBu npomesu Valiant Thoracic Captiva #46/42/150,
#44/44/200, #44/4/150. 3a AeHguH2 30Ha (MSICMO Ha UM-
nAaHmauus) ce usnoasBa Zone 0, UAU acueHgeHmHama
aopma cAeg aHacmomosama Ha mpyHkyc bpaxuoueda-
Aukyc kbm Boaxogswama aopmama (pue. 8).

Cneg npouegypama paHHusm nocmonepamuBeH
nepuog npemuHa 6e3 ycAoKHeHUS U nauueHmvbm be
uzBegeH om MHmeH3uBHO omgeneHue Ha Bmopus
cnegonepamuBeH geH. [JaHHUme om HanpaBeHama
koHmpoaHa KT Ha 7-us nocmonepamuBeH geH ca
npegcmaBeHu Ha ¢ue. 9 u due. 10.

_h‘l’ AND BRAIN CENTRE OF EXCEAENCE
B 1382
Cardiacs

Left Coronary 15 fps

2.6.2021 r. 13:55:5

Quz. 7. lumpaonepamuBHa aopmozpadus. YepBeHama cmpenka
— cbgoBama npomesa Ha npemecmeHus NPOKCUMaAHO U ygbAkeH
mpyHkyc bpaxuuedanukyc. YepHa cmpenka — neHempupawusm
ynkyc no korkaBHama noBbpxHocm Ha aopmHama gbaa

Fig. 7. Intraoperative aortography. Red arrow — vascular prosthesis
on the elongated and proximally displaced brachiocephalic trunk.
Black arrow — PAU on the concave surface of the aortic arch

N. Bonchev et al.
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No deviation of the blood pressure, arterial curve
and NIRS values was observed during debranching.
Left subclavian artery ostium was also ligated to pre-
vent the possibility of endoleak type II.

After the surgical debranching, the right femoral
artery was dissected. Aortography was performed
with data for PAU on the concave surface of the aor-
tic arch Fig. 7.

A gide wire was introduced in the aorta and three
Valiant Thoracic Captiva #46/42/150, #44/44/200,
#44/4/150 vascular endoprosthesis were positioned
at low arterial pressure values. Zone 0 or ascend-
ing aorta after implantation side of brachiocephalic
trunk, was used for lending zone (implanting area)
- Fig. 8.

Early postoperative period was uneventful and the
patient was discharged from ICU on second postop-
erative day. Control CT scan was performed at 7th
postoperative day (Fig. 9 and Fig. 10).

®uz. 8. MocmaBeHume eHgonpomesu u usoAupaHe Ha gede-
kma 8 aopmama

Fig. 8. Implanted vascular endoprosthesis and isolated aortic
defect
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HEART AND BRAIN CENTRE OF EXCELLENCE
1

Unknown RIS Code
Unknown RIS,»@Pde

®uz. 9. NMocmonepamuBHa peHmaeHozpadus Ha
2pbgeH kow

Fig. 9. Postoperative chest X-ray

spodal aseq / nenAvd NHAKNHNVY

Philips Portal
1

CT AORTA
Batch 1
Batch 1

@uz. 10. NMocmonepamuBHa KT pekoHcmpykuus
nokasBa pabomeuwiusm nbAeH gebpaHuuHz Ha
aopmHama gvea u nocmaBeHume eHgonpomesu
6e3 gaHHu 3a endoleak

30 em

Fig. 10. Postoperative CT scan reconstruction
shows a fully work aortic debranching and vas-
G202 AT AT0E 3T cular endoprostheisis without data for endoleak

Ha uemBovpmus geH cAeg onepauusma nauu- On the 4th postoperative day the patient become
eHmbm Bewe ncuxomomopHo Bv3bygeH, ano- u aB-  agitated and disorientated with visual hallucinations. A
mMOoge30pueHmMupaH CbC 3pumenHu xaAlouuHauuu.
HanpaBeHa e KT Ha 2rnaBa ¢ gaHHU 3a ucxemuueH
MankoMO3bUYeH UHCYAM C HesicHa gaBHocm B baceu-
Ha Ha goAHama 3agHa MaAkomo3buyHa apmepusi.

Caeg npoBegeHomo AeueHue ce HabalogaBa no-
gobpeHue B 0bwomo cocmosiHus. MauueHmvm e ge-  and neurologic symptoms subsided. The patient was
XocnumaausupaH 8 gobpo 0buwo cbcmosHue. discharged in a good condition.

CT scan of the head revealed an ischemic cerebellar
stroke with unclear time of onset in the area of poste-
rior inferior cerebellar artery.

After treatment the general condition improved
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OBCb)XOAHE

3abonsBaHusma Ha aopmHama gb2a ocmaBam
cepuo3Ho npegu3BukamencmBo, Bvnpeku pas3Bu-
muemo u nocmukeHusma Ha Xupypa2uyHama mex-
Huka. XubpugHama mexHuka, 6e3 u3noas3BaHe Ha
EKK,no3BonsBa u3bszBaHe Ha BpegHume epekmu om
EKK u goabokusm xunomepmuueH uupkyramopeH
apecm(DHCA). CkopowHu npoy4BaHus 3a hpomesu-
paHe Ha aopmHama gbz2a no noBog cakcudpopmeHu
aHeBpuamu no koHBeHUUOHaAEH Memog cbobuwiaBam
gaHHU 3a cMbpmHocm om 6,3% go 20% u uecmoma
Ha uHcyamume om 12%[4]. Y. Wilson u cbmp. cbob-
waBam 3a npoyyBaHe om 8 nauueHma cvC cakcu-
dopmeHu aHeBpu3mMu Ha aopmHama gvza, NPUAOXKEH
XubpugeH Memog Ha AeyeHUe C gaHHU 3a eguH no-
YUHaA nNauueHmM u mpuma C MPOH3UMOpPHU HeBpo-
AO2UYHU ycAoXkHeHus [4]. R. Milewski u comp. cpaB-
HABam koHBeHUUOHaAHUSM C XubpugHUsSM Memog
3a kopuzupaHe Ha namoAo2us Ha aopmHama gbea.
BoAHuuHama cmbpmHocm e ¢ Hecu2HudpukaHmHa
pa3auka om 11% (3/27) 3a hauueHmume ¢ onepauus
u 16% (7/45) 3a nauueHmu c xubpugHa npouegypa,
gaHHUMEe OMHOCHO UCXeMUYHUME YCAOKHEHUS CbW,0
ca nogobHu 1/27 3a xubpugHama epyna u 4/45 3a
koHBeHuuoHanHama 2pyna. BakHo 3akaloueHue e ue
B epynama c onepupapHU hauueHmu uma 3Havyumen-
Ha pasauka B cMbpmHOoCcmMma Ha hauueHmu hog 752.
9%, a npu me3u Hag 752. 36% (P = 0.5) [5]. ToBa no-
ka3Ba npegumcmBomo Ha XxubpugHusm memog npu
BvapacmHu nauueHmu. C. Piergiorgio u comp. nokas-
Bam gaHHU om AumepamypeH 0630p npu NauUeHMuU ¢
HanpaBeH gebpaHuuHz u TEVAR, npu koumo cMbpm-
Hocmma e 2-23,7% (95% Cl,9.4-15.1), a HeBponozauu-
Hume ycAaokHeHus 0,8-18,8% (95% CI,5.7-8.4) be3
gaHHU 3a u3BbpweHa xubpugHa npouegypa 6e3 EKK
[6]. K. Brechtel u comp. cbobwaBam 3a ocvwecm-
BeHa xubpugHa npouegypa 6e3 EKK Ha nauueHmu
c peonepauus ¢ gobpu pesyamamu [1]. M. Czerny
u comp. gokaagBam npoyuBaHe npu 66 nauueHmu c
ocbwecmBeH TEVAR u gebpaHuuHe Ha aopmama ¢
usnoa3aBaHe Ha EKK cbc cmopmHocm 9% u uHcyAm
5%. CpegHoCcpoyHUME pe3yamamu gemoHcmpupam
egHo2oguwHa npeXkuBsemocm 81% u nemaoguwHa
npexkuBsemocm 72% [7]. G. Lara u comp. ocbwecm-
BaBam gebpaHuuHe Ha wulHo HUBO u TEVAR c AeH-
guH2 30Ha Zone 1 npu 12 nauueHmu, 6e3 gaHHU 3a
NOYUHAAU NAUUEHMU UAU 3a YCAOKHEHUS OM UHCYAM
uau uHdpapkm npe3 30-gHeBHus nocmonepamuBeH

N. Bonchev et al.
0off-pump hybrid debranching and TEVAR... CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

DiscussioN

Aortic arch disease remains a serious chal-
lenge, despite the development and achievement
of the surgical techniques. The off-pump hybrid
technique avoids a harmful effect of CBP and
DHCA. Recent series of total arch repair for large
saccular atherosclerotic arch aneurysms still report
inhospital mortality rates ranging from 6.3% to 20%,
and stroke rates up to 12% [4]. Y. Willson et al.
report a study of 8 patients with saxiform aortic
arch aneurism treatment with hybrid method with
data of one patient die and three patients with tran-
sitory neurogical complications [4]. R. Milewski et
al. compare a conventional with hybrid method for
correcting aortic arch pathology. In-hospital mor-
tality was similar at 11% (3/27) for the hybrid arch
cohort and 16% (7/45) for the open aortic arch
cohort. The incidence of permanent cerebral neu-
rologic deficit was similar at 4% (1/27) for the hy-
brid arch cohort and 9% (4/45) for the open aortic
arch cohort. However, in the open arch group, there
was a significant difference in mortality between
patients aged less than 75 years at 9% (3/34) and
patients aged more than 75 years at 36% (4/11) (P
= .05) [5]. This data shows the advantage of hybrid
method in adult patients. C. Piergiorgio et al. shows
a data from literature review in patient with aortic
arch debranching and TEVAR. In the group of 27
studies mortality ranged was from 2.0% to 23.7%
(95% Cl,9.4-15.1), perioperative stroke, regardless
of severity, ranged from 0.8% to 25.0%(95% CI,5.7-
8.4) but without data of hybrid procedure on off-
pump [6]. K. Brechtel et al. performed an off-pump
hybrid method to five patients for re-do operation
with good results [1]. M. Czerny et al. report a study
of 66 patients with TEVAR and aortic debranching
on CPB and in-hospital mortality was 9%, stroke
complication 5%. Midterm results show one-year
survival 81% and five-year survival 72% [7]. G. Lara
et al. performed a cervical vessel debranching
and TEVAR in lending zone 1 in 12 patients with
no patient death, stroke or Ml (myocardial infarc-

43 <<

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x




=
=
=
=
=
£
(3]
=
=
o
=
-
=
o
=
~
(]
N
[
@
-
(1]
=
(=]
=
—
(]

H. boHyeB u gp.
KAPANOAOT A & MbAeH gebpaHYUH2 HAa A0PMHAMa gb2a...
KAPAMOXMPYPT A Tom 5, Bpod 1 - 2022

nepuog u npu egHo20guwHO npocaegaBaHe [8]. Pe-
weHuemo 3a ocbwecmBaBaHe Ha xubpugHa uHmep-
BeHuus e mpygHo. Cnhopeg npenopbkume Ha ESC om
2014 2. 3a guagHocmuka U AeueHUe Ha aopmHu 3a60-
AsBaHus uHgukauus 3a TEVAR e ycaokHeH unmpamy-
paAeH xemMamom (HaAuuue Ha noBmapsuwa ce 6oaka,
pa3wupsBaHe Ha xemamoma, hepuaopmeH XxeMamowm,
yBpega Ha uHmumama) — Class lla [9].

3 AKAIOYEHUE

XupypauuHusim nbAeH gebpaHuuHg Ha aopmHama
gbea u nocregBawama eHgoBackyaapHa npouegypa
e anmepHamuBeH Memog 3a AeueHue Ha 3aboasBa-
Husima Ha aopmHama gvaa. AumepamypHume gaHHU
couam 3a He3HauyumeAHu pasauku B caegonepamuB-
Hama CMbpmMHOCM U HeBpoAo2uuHUME YCAOXKHEHUS.
Mpu pabomeuwl, BuausueB kpbz Ha kpbBoobpauleHue
u nocaegoBamenHo HanpaBeHu cbgoBu aHacmomo3u
npouegypama mMoxke ga ce usBopwu 6e3 BkalouBaHe
kom EKK u xunomepmuueH apecm, koemo e npenopb-
yumeAHO npu Bv3pacmHu nauueHmu ¢ MHoXKecmBo
npugpy>kaBauwu 3abonaBaHus u pukcoBu dakmopu.

tion) within the 30-day post-operative period and
at 1-year follow up [8]. Decision to perform hybrid
intervention is hard to consider at ESC 2014 Guide-
lines on diagnosis and treatment of aortic disease
indication of TEVAR is complicated IH (present of
recurrent pain, IH expansion, periaortic hematoma,
intimal disruption) Class lla [9].

CONCLUSION

Surgical complete aortic arch debranching and
subsequent endovascular procedure is an alternative
method for treatment of aortic arch disease. Study
data reveal insignificant difference in mortality and
neurogical complications. With functioning circle of
Willis and consecutive vascular anastomosis the pro-
cedure can be performed off-pump witch is recom-
mended in adult patients with concomitant disease

and high risk factors.
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KAMUHUYEH CAYYAIN - CUHOPOM HA CKOBAHUA YOBEK (STIFF PERSON SYNDROME)
C. BeceauHoB', A. AHmumoBa?, I1. boxkuHoB?, U. JumumpoB'’

'"MBAA ,,Cvpue u Mo3vk” — Bypeac
2MBAA ,,Cvpue u Mosvk” — lreBeH

CLINICAL CASE STIFF PERSON SYNDROME
S. Veselinov', A. Antimova?, P. BozhinoV?, I. Dimitrov’

'Multi-Profile Hospital for Active Treatment “Heart and Brain” — Burgas
2Multi-Profile Hospital for Active Treatment “Heart and Brain” — Pleven

Peslome. MNpegcmaBsame kauHuueH cayval Ha nauueHm ¢ onAakBaHus om ocmpo HacmbnuAa MyckyAHa
ckoBaHocm, npegumHo 3a Myckyaume Ha wusma, ¢ HeBb3moXkHoCcm 3a ekcmeH3us Ha 2anaBama, Hapywe-
Ha noxogka u 3HauumMeAHO HapyweHue Ha kauecmBomo Ha >kuBom npe3 nocaegHume Hskonko meceua.
MpoBegeHu ca MazHUMHO-pe3oHaHCHa momozpadus Ha 2naBeH Mo3bk ¢ koHmpacm, eaekmpoHeBpo-
2pacdus (EHI) u enekmpomuozpadus (EMI), AabopamopHu uscaegBaHus, kakmo u aBmoaHmumena koM
2Aymamam gekapbokcuaazama anti-GAD 65.

KalouoBu gymu: CuHgpom Ha ckoBaHus uoBek, napaHeonaacmuueH, anti-GAD 65 aHmumena
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Abstract. We present a clinical case of a patient with complaints of acute muscle stiffness mainly in the
neck muscles, with inability to extend his head, abnormal gait and significant impairment of quality of
life in the last few months. Contrast-enhanced magnetic resonance imaging of the brain was performed,
electroneurographic (ENG) and electromyographic study (EMG), laboratory tests, as well as autoantibodies
to glutamate decarboxylase (anti-GAD 65).

Key words: stiff person syndrome, paraneoplastic, anti-GAD 65 antibodies

BbBEOEHUE

CuHgpomom Ha ckoBaHus uoBek (Stiff Person
Syndrome) e psigko HeBpono2uuHo 3abonsiBaHe ¢ aB-
MOUMYyHHa 2eHe3a, chagauwo u kbm gpynama Ha na-
paHeonAacmuyHUMeE CUHgPOMU, Xapakmepusupauw,o
ce ¢ npozpecuBHa MyckyaHa cmezHamocm. Yecmo-
mama Ha 3aboasBaHemo e 1 Ha 1 000 000, kamo
3acsiea kakmo mvkeme, maka u >keHume u moxke ga
3anouHe BvB Bcsaka Bo3pacm, Bonpeku ue Hayanomo
8 gemcmBomo e psgko [1, 2].

Etnonorna

3abonaBaHemo 3acfiza 3 nbmu no-uecmo >ke-
Hume, Bonpeku ye nbpBoHauyaAHO e HapeueHo stiff
man cuHgpoMm. Moke ga bbge ¢ HenapaHeonAac-
mu4Ha U napaHeonAacmuyHa emuonozus. MopBama

INTRODUCTION

Stiff Person Syndrome (SPS) is a rare neurolog-
ical disorder of autoimmune genesis, also belonging
to the group of paraneoplastic syndromes, character-
ized by progressive muscle tightness. The incidence
is 1in 1,000,000 affecting both men and women and
can begin at any age, although onset in childhood is
rare [1, 2].

ETHIOLOGY

The disease affects women three times as much
as men, altough initially it was called ,stiff man®.
It can be of non-paraneoplastic and paraneoplas-
tic ethiology. The first one is associated with dia-
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¢dopma e cBvpsaHa ¢ guabem u aHmu-GAD (gekap-
bokcunaza Ha a2aymamamHama kuceAuHa) aHmu-
meaa. NapaHeonaacmuuHama ¢opma Bb3HukBa npu
aHmu-GAD (Hau-uecmo), aHmuamdudu3uH u aHmu-
2edpuH (npomeuHu, cBop3aHu ¢ TAMK peuenmo-
pume), aHmu-Ri u aHmu-aAnda-1 nogeguHuuama Ha
2AUUUHOBusa peuenmop (GlyR) aHmumena. 3acsiea
okono 5% om nauueHmume. Hau-yecmo ce u3sBsBa
npu gpebHokaembueH bearogpobeH kapuuHom, mu-
MoMm, 6oarecm Ha Hodgkin, kapuuHom Ha 2bpgama,
Ha bvbpeuume, Ha wumoBugHama >kae3a u Ha ko-
AOHa [2, 3].

MATo®u3nonorusa

MamozeHe3zama e aBmoumyHHa, C 2eHepupaHe
Ha aHmumeaa cpewy npecuHanmuuHume (GAD 65,
GAD 67, ampudusuH) u nocmcuHanmuyHume HeBpo-
Hu. HamansBa ce ueHmpaAHama uHxubuuus Ha gBu-
2amenHama akmuBHocm, nopagu HamMaAeHuU HuBa Ha
cnuHanHama TAMK u Ha 2AauuuHepzauvyHama cuHan-
muuHa mpaHcmucus (due. 1) [4].

(A) (B)

Glutamate

Glutamic Acid
Decarboxylase
synaptophysin
GABA

GABA
Transaminase

Succinate semialdehyde

NAD >
NADH

Succinate ——> TCA

syhaptobrevin

Succinic semialdehyde

dehydrogenase Presynaptic membrane

Synapse

betes and anti-GAD (glutamic acid decarboxylase)
antibodies. The paraneoplastic form is presented
with anti-GAD (most frequently), anti-amphiphysin
and anti-gephyrin (proteins, connected to the GABA
receptors), anti-Ri and anti-alfa-1 subunite of the
glycine receptor (GlyR) antibodies. It affects 5% of
the patients. It is most common with small cell lung
cancer, thymoma, Hodgkin’s disease, breast cancer,
renal cancer, thyroid cancer and colon cancer [2, 3].

PATHOPHYSIOLOGY

The pathogenesis is autoimmune with the gener-
ation of antibodies against the presynaptic (GAD 65,
GAD 67, amphiphysin) and postsynaptic neurons. The
central inhibition of the motor activity decreases due
to low levels of spinal GABA and glycinergic synaptic
transmission. GABA's synthesis from glutamate is ca-
talysed by the enzyme glutamic acid decarboxylase
(GAD), against which the antibodies are directed. The
function of the spinal interneurons and the balance
between the inhibitory and excitatory effects on the
alfa-motoneurons is disrupted (Fig. 1) [4].

GAD67

synaptotagmin

V-SNARE Amphiphysin

syntaxin

SNAP-25

t-SNARE
®e
GABA

. . . . . . . GABA-A Receptor

GABARAP
Gephyrin

Postsynaptic membrane

®uz. 1. CuHmesbm Ha TAMK om 2aymamam ce kamaausupa om eHsuma gekapbokcuaasa Ha eaymamamHama kuceauHa (GAD), cpe-
wy koumo ca HacoueHu aHmumenama. HapyweHa e ¢yHkuusma Ha chuHaAHUMe UuHMepHEBPOHU U banaHCom MeXgy UHXUBUMOpHU-
me u Bvb3bygHume BausHus Bbpxy anda-momoHeBpoHume (http://dx.doi.org/10.1136/practneurol-2011-000071)

Fig. 1. GABA's synthesis from glutamate is catalysed by the enzyme glutamic acid decarboxylase (GAD), against which the antibodies
are directed. The function of the spinal interneurons and the balance between the inhibitory and excitatory effects on the alfa-
motoneurons is disrupted. (http://dx.doi.org/10.1136/practneurol-2011-000071)
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KAMHNYHA KAPTUHA

KAuHu4yHO cuHgpombm Ha ckoBaHus YoBek ce us-
ABs8a nocmeneHHO MeXgy 40-60-2oguwHa Bb3pacm
¢ bone3HeHU MyckyAHU cha3mu u cmegHamocm. Mou-
mu BuHazu ce 3acsezam akcuaAHume, napacnuHaAHU-
me, abgoMuHaAHUMeE U npokcumaAHUmMe MyckyAu Ha
goAHume kpalHuuu. [MbpBoHauaaHO cumnmomume
ca npexogHu, HO NocmeneHHO cmaBam NOCMOSHHU.
MyckyaAHama cmezHamocm NoCmeneHHO Npo2pecu-
pa om akcuanHume kbm npokcumaAHume u gucmaa-
Hume myckyAau Ha goAHume kpauHuuu, a no-KbCHO u
kbm 2opHUmMe kpaluHuuu. Pbueme, wusima u Auuemo
ce 3acsz2am no-cAabo. Pagko ce ozpaHuuaBa go 3a-
cszaHe Ha eguH kpauUHuk. MacuBHomo pasmsizaHe
Ha myckyaume npegu3BukBa cuaHa pedpaekcHa myc-
kyaHa koHmpakuus, kosmo npogbakaBa go Hskonko
cekyHgu [2]. HenpekbcHamama myckyaHa koHmpak-
uusa HamaaaBa no Bpeme Ha CbH U u3uesBa npu obwa
aHecmesus [5]. HanpeckeHuemo Ha napaBepmebpan-
Hume myckyau Bogu go xunepnaopgosa (¢puz. 2) [6].
MNMoxogkama ce npomeHs u cmaBa 6aBHa, npegnasAu-
Ba, Ha wupoka ocHoBa, HapuyaHa owe mun ,meHe-
kueH BoUHuk® [2].

Ha doHa Ha HenpekbcHamama myckyaHa koHmpak-
uus HacmonBam u enusogu om mexku u boae3HeHu
MyckyAHU cna3mu, koumo HacmbnBam CNOHMAaHHO UAU
cneg npoBokauusi om BoHweH cmumyA. MHoz2o psigko

S. Veselinov et al.
Clinical case stiff person syndrome CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

CLINICAL PICTURE

Clinically stiff person syndrome manifests grad-
ually between the age of 40-60 with painful muscle
spasms and stiffness. The axial, paraspinal, abdom-
inal muscles and the proximal muscles of the lower
limbs are almost always affected. At first there are
intermittent symptoms, but eventually they become
permanent. The muscle stiffness gradually advanc-
es from the axial muscles to the proximal and dis-
tal muscles of the lower extremities and eventually
reaches the upper limbs. The arms, neck and face
are less affected. It is rarely restricted to only one
limb. Passive muscle extension provokes a strong
reflexive muscle contraction, which lasts a few sec-
onds [2]. The continuous muscle contraction de-
creases during sleep and disappears with general
anasthesia and leads to abnormal postures.[5] The
tension in the paravertebral muscles leads to hyper-
lordosis (Fig. 2) [6]. The gait changes — it becomes
slow, cautious and wide also known as “tin soldier
gait” [2].

As the muscle contraction persists, episodes of
severe and painful muscle spasms appear sponta-
neously or as a result to external stimulus. Rare-
ly these episodes continue for days and resemble

Qua. 2. Xunepaopgosa Ha AymMbaneH omgeA Ha 2pbbHaUYeH CMbAb, npe-
gusBukaHa om HanpeskeHuemo Ha napaBepmebpasHume myckyau (https://
doi.org/10.1038/ncpneuro0259)

Fig. 2. Hyperlordosis of the lumbar spine caused by the tension of the
paravertebral muscles (https://doi.org/10.1038/ncpneuro0259 )
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KAPAMOXIPYPTUA Tom 5, Bpodi 1+ 2022

npogbAkaBam HakoAko gHU U HanogobsaBam memaHyc.
Cnaamvume mozam ga goBegam go cybaykcauus Ha
cmaBu, paskocBaHe Ha myckyau u ¢dpakmypu. Mpu Ha-
npegHaAume cayyau ce 3acszam u AuueBume myckyau,
MyckyAume Ha guwaHemo u npeaabuiaHemo, Ho Hukoza
He BvaHukBa mpuamyc. Mpu Hakou nauueHmu ce goba-
Bam xpoHUuUHU BoAKu, genpecus, 2eHepaAu3upaHa mpe-
BokHocm, naHuuvecku amaku, napokcuamaneH cmpax,
azopagobus u pobuu kbm u3BbpwBaHe Ha onpegene-
HU geucmBus. 3aboasBaHemo uma 3 KAUHUYHU Bapu-
aHma, koumo BkalouBam: zopeonucaHus stiff-person
syndrome; stiff limb syndrome — napeHeonanacmuueH
CUHgPOM CbC 3acsieaHe Ha eguH kpauHuk uAu npe-
gUMHO Ha 20pHUMe kpalHuuu U npozpecuBeH eHue-
danomuenum ¢ puaugHocm u muoknoHyc (PERM)
— kauHuuHO ce nosBsaBa okono 50-zoguwHa Bv3pacm ¢
nocmeneHHo pa3Bumue Ha stiff person cuHgpom, kom-
BUHUpPaH ¢ pas3AuYHU cmBoAoBu cumnmomu kamo gu-
naonusi, HUCMagzbMm, gucdazus, gusapmpusi, AuueBa na-
paAusa, enuAenmuYHU npunagobuy, amakcus, mpusmyc,
nupamMugHuU 6eae3u u masoBope3sepBoapHu HapyweHus
[2]. BapuaHmbm Ha cuHgpoMa Moke ga bbge napaHe-
onAacmuueH, a aHmumeAama cpewy ampudusuH vec-
mo ca HaAuuge [6].

OnNNCAHME HA KAVIHUYEH CAYYAI

Kacae ce 3a 69-2oguweH nauueHm, xochumaAu-
3upaH B HeBponozuuHa kauHuka, koumo cvbobwaBa,
ue nNpe3 nocAegHUMeE Meceuu MpygHo MoXke ga cu
omgenu bpaguukama om gpbgHama kocm, ue aAa-
Bama my e HaBegeHa Hanpeg u HagoAy, kamo ycns-
Ba ga s pa3gBuku camo ¢ gBeme cu poue (duz. 3).
CmaHana e no-6aBeH, yyBcmBa ce ckoBaH, He Moxke
ga u3BbpwBa akmuBHu gBukeHus, kamo onucBa u
usBecmHa npomsiHa 8 nouepka. Bcuuku me3u onaak-
BaHusi 3anovBam ocmpo, Ha $oHa Ha XunepmoHUYHa
kpusa npu cvbykgaHe paHo cympuH. B ambyaamop-
Hu ycnoBus, caeg koHcyamauus ¢ HeBponog, e 3anou-
Hama mepanusa ¢ L-DOPA npenapam u Pramipexole,
C 02Aeg Ha HaAuveH napkuHcoHoB cuHgpom, 6e3 Bu-
gum kauHuueH edekm. [MauueHmbm cvobuiaBa 3a
HaAu4ue Ha caegHume npugpykaBauwu 3aboasBaHus:
XUNepPMOHUYHO Cbpue 6e3 3acmouHa cbpgeuHa He-
gocmambuHocm u gobpokauecmBeHama xunepnaa-
3us Ha npocmamama.

>> 48

tetanus. The spasms might lead to a joint sublux-
ation, muscle tears and fractures. In advanced cas-
es the process spreads to the facial muscles, the
muscles engaged in breathing and swallowing, but
it never leads to trismus. In some patients there
might be additional chronic pain, depression, gen-
eral anxiety, panic attacks, paroxysmal fear, ago-
raphobia and phobias from specific actions. There
are 3 clinical types which include: the described
above stiff-person syndrome; stiff limb syndrome
— paraneoplastic syndrome where mainly the up-
per limbs (one of them or both) are affected and
progressive encephalomyelitis with stiffness and
myoclonus (PERM) — clinically it manifests around
the age of 50 with gradual development of stiff-per-
son syndrome, combined with various brainstem
symptoms such as diplopia, nystagmus, dyspha-
gia, dysarthria, facial paralysis, epileptic seizures,
ataxia, trismus, pyramidal tract disorders, reservoir
incontinence [2]. This variant of the syndrome can
be paraneoplastic and amphiphysin antibodies are
frequently present [6].

DESCRIPTION OF CLINICAL CASE

69-year-old patient, hospitalized in the Neurolog-
ical Clinic, reported that in recent months he could
hardly separate his chin from his sternum, that his
head was bent forward and down, and that he could
only move it with both hands (Fig. 3). He had become
slower, numb and could not make active movements
and also describes a relative change in his handwrit-
ing. All of those complaints started after experiencing
a hypertensive crisis early in the morning after wak-
ing up. In ambulatory conditions, after a neurologist
consultation, treatment with L-DOPA and Pramipexole
was administered in view of the existing Parkinson's
syndrome, although not clinically effective. Other
medical conditions he mentioned: hypertensive heart
disease without congestive heart failure and benign

prostatic hyperplasia.
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Om HeBponoz2uuHus cmamyc ce ycmaHoBu:
puaugHo noBuweH MyckyaneH MOHyC 3a uyemupume
kpauHuka u wWulHUS omgeA Ha 2pbbHavHUs CMbAB, C
HeBov3mokHa ekcmeH3us Ha 2anaBama, kakmo u kBag-
punupaMugeH CUHQPOM, 2eHepaAnusupaHa bpaguku-
He3us U UHKOHMUHeHUUS Ha ypuHa.

MpoBegeHume AabopamopHuU uscAegBaHus gemMoH-
cmpupam abHopMHO noBuweHo HUBO Ha obuius XoAec-
mepoA. OcmaHaaume nokasamenu, Bka. u CK, CK-MB,
PSA, ca 8 HopMaAHU egpaHuuu. Kamo cmpaHuuHa Ha-
xogka om npoBegeHama MazHUMHO-pPe30HaHCHa Mo-
moepacdus ce onucBa uepBukanHa cnoHguno3a (due. 4).

Ha HanpaBeHomo enekmpoHeBpozpadcko us-
cnegBaHe He ce omkpuBam HeBpoduzuorozsuuHu
gaHHU 3a 3acs2aHe Ha nepudepHama HepBHa cuc-
mema (¢due. 5).

The neurological exam revealed: rigidity of the
four extremities and the cervical region of the spinal
cord, inabillity to extend his head, quadri pyramidal
syndrome with generalised bradykinesia, urinary in-
continence.

Conducted laboratory tests demonstrated abnor-
mally high levels of total cholesterol. Other results in-
cluding CK, CK-MB and PSA were in normal range.
Cervical spondylosis was described as a side finding
on the magnetic resonance imaging (Fig. 4).

There was no neurophysiological data that the
peripheral nervous system was affected on the con-
ducted electroneurographic study (Fig. 5).

@uz. 3. CHumKu Ha nauueHma — HeBbamokHa ekcmeHsus Ha eaaBama 6e3 nomo-
wma Ha pbueme, pugugHo noBuweH myckyaeH moHyc 3a Bcuuku kpauHuuu u 3Hauu-
MeAHO HapyweHa noxogka

Fig. 3. Photos of the patient — Impossible extension of the head without the help of
hands, rigidity for all limbs and significantly impaired gait

®uz. 4. MPT gaHHu 3a uepBukaAHa cnoHguAo3a

Fig. 4. MRI data for cervical spondylosis

49 <<

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x




C. BeceAuHoB u gp.

=
>
=
=X
=
£
@
=X
=
o
=
-
=
oo
=
~
(]
o
[
@
-
(1)
=
(=]
=
—
(]

laecen. Abductor hallucis, Tibialis, 14 L5
3 |meavanenmaneon[df 5.5 644 132 [77 o2

-

KAPANOAOT A & KAUHUYeH cAyyail - cungpom Ha ckoBaHus yoBek...
KAPAVOXMPYPT VA Tom 5, 6pod 1 - 2022
O6wy ganumn oy EMI uscnegsarero General data from the EMG study
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®@ua. 5. HopmanHu amnaumygu, ckopocmu, AameHuuu 3a uscaegBaHume HepBu — 6e3 gaHHU 3a 3acsizaHe Ha nepudepHa
HepBHa cucmema

Fig. 5. Normal amplitudes, velocities, latencies of the examined nerves — no evidence of damage to the peripheral nervous system

Om npoBegeHama uzsneHa enekmpomuozpadus
om: m.trapezius gBycmpaHHo, m.biceps brachii Bgs-
CHo, m.deltoideus BgacHo, mm.paraspinales Th10-
L1 u m.gluteus maximus ce omBekgam akuuoHHu
nomeHuuaAu B nokou npu HoOpmMaAHU aMnAumygu u
AameHmHocm, ¢ yBeAuueHa yecmoma, kosmo ce Ha-
balogaBa obuvauHo npu mMakcumanHa MyckyaHa koH-
mpakuus (due. 6).
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The needle electromyography of both trapezius
muscles, right biceps brachii muscle, right deltoid
muscle, paraspinal muscles Th10-L1 and gluteus
muscle showed action potentials at rest with normal
amplitudes and latencies, with an increased frequen-
cy that is usually observed at maximum muscle con-
traction (Fig. 6).
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@uz. 6. AKUUOHHU nomeHuuaAu B nokolu npu HOPMaAHU aMNAUMYgU U AameHmHocm, ¢ yBeauueHa uecmoma, kosmo ce HabalogaBa
obuyvauHo npu makcumanHa myckyaHa koHmpakuus

Fig. 6. Action potentials at rest with normal amplitudes and latencies, with an increased frequency that is usually observed at
maximum muscle contraction
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OmuemeH e Bucok mumvp Ha anti-GAD 65 aH-
mumeAama, homBvpkgaBauw,u HaAUMUEMO Ha 20peo-
nucaHume EMI npomeHu.

C o2neg Ha aHamHe3ama u kauHuuHama Haxogka,
enekmpomuozpadckume gaHHuU 3a HenpekbcHama
MomopHa akmuBHocm, nonokumenHus pe3yamam 3a
anti-GAD 65 aHmumena, kakmo u gobpomo kAuHuu-
HO noBausBaHe om mepanusma ¢ beH3oguasenuHu,
e nocmaBeHa kauHuuHama guag2HO3a CUHQPOM Ha
ckoBaHus uoBek. 3anouHamo e AeueHue ¢ beH3ogu-
asenuHu (duasenam 15 mg), kamo owe Ha nvpBus
geH ce pezucmpupa pegykuus Ha noBuweHus Mycky-
A€H MOHYC, udpasaBawa ce BbB BoamokHocm 3a ek-
cmeH3us Ha 2anaBama u nogobpsBaHe Ha noxogkama.

B gudepeHuuanHoguazHOCMUYEH nAaH ce 06-
cvkgam: memaHyc u uHmokcukauus coc strychnine
(3acsizam ce npegumHo kpaHuaanHume HepBu, nopagu
HamaneHomo ocBobokgaBaHe Ha MTAMK u 2AUUUH),
CUHgpOM Ha Isaac u nogocmvp MUOKAOHUYEH Cnhu-
HaneH HeBpoHum. CuHgpomume, cBvp3aHu C npo-
gonkumenHa myckyaHa koHmpakuus, obukHoBeHo ce
pasauyaBam KAUuHU4YHO u enekmpomuozpadpcku om
ekcmpanupamugHu u kopmukocnuHaAHuU Ae3uu kamo
gucmoHus u guckuHe3suu, Bonpeku ye npu paHHume
¢dasu Ha akcuaAHU guCMOHUYHU 3aboAsBaHus u npu
cuHgpoma Ha ckoBaHusi uoBek moxke ga ce Habaloga-
Bam nogobHU npomeHu [7].

HasHaueHa e ambynamopHa mepanus, Bkalou-
Bawa: guaszenam 30 mg gHeBHo u BbaknodeH 30 mg
gHeBHo.

MPocAEQABAHE

EguH meceu, caeg xochumaausauusima e u3Bop-
weH noBmopeH npeaaeg Ha nauueHma, npu kolumo
moU cbobwu 3a Aeko nogobpeHue B8 noxogkama u
HamMaAeHue Ha pugugHo noBuwieHus MyckyAeH moHyc.
OmuemeHo e u Aeko BrowaBaHe cnpsamo HauaAHOMO
nogobpeHue no Bpeme Ha xochumaausauusma. ToBa
Hanaza u yBeauuaBaHe Ha go3ama Ha guasenam go
50 mg gHeBHo.

OBCb)XOAHE

MNMpegcmaBeH e cayual Ha 69-20guweH nauueHm,
6e3 ycmaHoBeH 3axapeH guabem u napaHeonAaacmu-

S. Veselinov et al.
Clinical case stiff person syndrome CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

A high titer of anti-GAD 65 antibodies was report-
ed, confirming the presence of the EMG changes de-
scribed above.

Considering the complaints and clinical findings,
electromyographic data on continuous motor activity,
positive result for anti-GAD 65 antibodies, as well as
the good clinical response to benzodiazepine therapy,
the clinical diagnosis of stiff person syndrome was
made. Treatment with benzodiazepines (Diazepam
15mg) was started and on the first day a reduction
in rigidly increased muscle tone was registered, re-
sulting in the possibility of head extension and gait
improvement.

As differential diagnosis we include: tetanus
and strychnine intoxication (they affect mainly the
cranial nerves due to the decreased liberation of
GABA and glycin), Isaac syndrome and subacute
myoclonic spinal neuronitis. Syndromes associated
with continuous muscle contraction usually differ
clinically and electromyographically from extrapyra-
midal and corticospinal lesions such as dystonia and
dyskinesias, although the early stages of axial dys-
tonic diseases and stiff person syndrome may have
similar changes [7].

The following ambulatory therapy was prescribed:
Diazepam 30mg daily and Baclofen 30 mg daily.

FoLLow-up

One month after hospitalization, the patient was
re-examined in which a slight improvement in gait
and a decrease in rigidly increased muscle tone was
reported, with a slight deterioration compared to the
initial improvement during hospitalization. This ne-
cessitated increasing the dose of Diazepam to 50
mg daily.

DiscussioN

We presented a case of a 69-year-old patient
without a confirmed diagnosis of diabetes mellitus
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UEeH CUHgPOM, C OCMPO HacMbNUAU CUMNMOMU Npu
HaAuuue Ha 3HayumeAHo BAowaBaHe Ha 06wWoOMO
cvcmosiHue B pamkume Ha Hskonko meceua. lNopagu
Huckama uecmoma (1 Ha 1 000 000) Ha moBa 3ab6o-
ABaHe u wupokama gudepeHuuanHa guaz2Hosa, npu
HaAuuue Ha pusugHocm u bpagukuHesus, obuyaluHo
ce Ha3HauaBa aHmunapkuHcoHoBa mepanus, kosmo B
20AMa vacm om cayuyaume e bes epekm. Xapakmep-
HO e Cbuo baBHOMO npozpecupaHe ¢ Aowa NpozHo3a
(Hag 30% cmopmHocm), kakmo u ye npu noBeuemo
nauueHmu Ha beHsoguasenuHoBa mepanus Moke ga
ce cmugHe go maxudunakcus, usuckBawa yBeauuaBa-
He Ha go3ama go uduepnBaHe Ha kauHuuHus epekm.
MpenopbvuBa ce gonbAHUMEAHA Mepanusi C UMyHO2AO-
ByAuHU uau Bucoku goau kopmukocmepougu, kakmo u
3amMecmumeAHo AeyeHue ¢ TuzaHuguH. AHmumeaama
cpewy gekapbokcunasa Ha eaymamamHama kuceau-
Ha 65 u 67 He ca cneuuduuHu u ce ycmaHoBsBam
U nNpu gpyau opz2aHHo-cneuuduyHu aBmoumyHHU 3a-
6oAaBaHus, kamo uHcyAuHo3aBucum 3axapeH guabem
u 3aboasBaHus Ha wumoBugHama >kae3a. 3amoBa e
Heobxogumo uscaegBaHemo um, kakmo u npocaegsBa-
He 3a Heonaa3mu B masu Bb3pacmoBa 2pyna, nopagu
moBa, uye cuHgpombm Moke ga npeguwecmBa 3noka-
yecmBeH npouec ¢ 20guHuU [8].

3 AKAIOYEHUE

CuHgpombm Ha ckoBaHusi uoBek e psgko HeBpo-
AO2UYHO 3abonsBaHe ¢ wupoka gudepeHuuanHa gu-
azHo3a, koemo usuckBa gobpe npoBegeHa enekmpo-
mMuozgpadus, ckpuHuHe 3a anti-GAD 65 aHmumena,
kakmo u noBausBaHe om beHaoguazenuHoBomo Ae-
yeHue (nopagu NTAMK azoHucmuyHOmo cu geucm-
Bue) 3a nocmaBsHe Ha guazHo3ama.

Busavorra®na | REFERENCES:

and without established paraneoplastic syndrome,
with acute symptoms in the presence of significant
deterioration of his general condition within a few
months. Due to the extreme rarity of this disease
(1:1,000,000) and the wide differential diagnosis,
in the presence of rigidity and bradykinesia, anti-
parkinsonian therapy is usually prescribed, which
in most cases has no effect. Typical for the dis-
ease is its slow progression with a poor progno-
sis (over 30% mortality), and that most patients on
benzodiazepine therapy may develop tachyphylax-
is, which requires dosage increase until the effect
disappears. Additional therapy with immunoglobulin
or high-dose corticosteroid, as well as Tizanidine
replacement therapy is recommended. Antibodies
against glutamic acid decarboxylase 65 and 67 are
not specific and are found in other organ-specific
autoimmune diseases, such as insulin-dependent
diabetes mellitus and thyroid diseases. Therefore,
it is necessary to study them, as well as making a
follow-up check for neoplasms in this age group,
because the syndrome can precede a malignant
process for years [8].

CONCLUSION

Stiff person syndrome is a rare neurological dis-
ease with a wide differential diagnosis that requires
well-performed electromyography, screening for an-
ti-GAD 65 antibodies, and response to benzodiaze-
pine treatment (due to its GABA agonistic action) to
make the diagnosis.

1. Simon R, Greenberg D, Aminoff M. Lange Clinical Neurology. 10th Edit., McGraw Hill, 2017, 276-278.

2. HeBponozus. Nog peg. /. MuaaHoB, Il usg.,[ Neurology, Edit.: I. Milanoy, 2nd edition], 2021, 1128-1130.

3. Gonzalez Trujillo F, Parra Cortes K, Barrios Arrazola G, Zapata Jaramillo JG. Sindrome de persona rigida, presentacion
de un caso clinico y actualidad en el tratamiento. Rev Colomb Reumatol. 2020;27:130-134.

4. Hadavi S, Noyce AJ, Leslie RD, et alStiff person syndromePractical Neurology 2011;11:272-282.

5. Bradley’s Neurology in Clinical Practice: 7th Edit., 1459-1460.

>> 52



S. Veselinov et al.
Clinical case stiff person syndrome CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

. Netters Neurology, 2nd Edition by H. Royden Jones, Jr., Jayashri Srinivasan, Gregory J. Allam, Richard A. Baker
(652-655).

. Adams And Victor’s Principles Of Neurology by Allan H. Ropper, Martin A. Samuels, Joshua Klein, Sashank Prasad
1498-1499

. Cabrera EES, Enriquez CG. Stiff person syndrome. Clinical case and literature review. Rev Mex Neuroci.
2017;18(4):86-94.

Agpec 3a kopecnoHgeHuus: [=1 Address for coresspondence:

O-p CmenusH OAusiHOB BeceauHoB Steliyan Yuliyanov Veselinov MD

MBAA ,Cobpue u Mmo3bk” MHAT “Heart and Brain” @

yA. Jpodecop Akum AkumoB“ N2 3 3 "Professor Yakim Yakimov" Str. =
(2]

CeBepHa npoMuwAeHa 30Ha North Industrial Zone ®

8001 Bypaac 8001 Burgas §

mea.: 056 703 003 tel: +359 56 703 003 =

mea.: +359 895019799 tel.: +359 895019799 §

e-mail: stelign.veselinov@abv.bg e-mail: stelign.veselinov@abv.bg =
g
=
-
=
=

53 <<




=
=
=
=
=
£
(3]
=
=
o
=
-
=
o
=
~
[
N
[
@
-
(1]
=
(=]
=
—
(]

1. KocmaguHoBa u gp.
KAPANOAOT A & EHgoBackyAapHO U XUDYP2UYHO AeYeHue...
KAPAMOXMPYPT A Tom 5, Bpod 1 - 2022

KAMHUYEH CAYYAIN. EHOOBACKYAAPHO U XUPYPITMYHO AEYEHUE
HA ATPOrEHHA A-B OUCTYAA

N. KocmaguHoBa, T. CamapgrkueB, O. Mamko8B8

KauHuka no cvgoBa xupypeus, MBAA ,,Cvpue u mo3vk” — lreBeH

CASE REPORT. ENDOVASCULAR AND OPEN-SURGERY TREATMENT
OF IATROGENIC A-V FISTULA

I. Kostadinova, T. Samardjiev, O. Matkov

Vascular Surgery Clinic, Heart and Brain Center of Clinical Excellence — Pleven

Peslome. BvBegeHue: Apmepuo-BeHo3Hama (A-B) ducmyna npegcmaBasBa abHopmHa komyHukauus
MeXkgy apmepus u BeHa. A-B ¢pucmyaume mMo2am ga ca BpogeHu uAu npugobumu, kamo emuoAozusma
Ha npugobumume BkalouBa mpaBma uAu sampozeHus. MpegcmaBame cayyau Ha smpoz2eHHa A-B pucmyaa
cAeg u3BbpweHa onepamuBHa uHmepBeHuus (Mukpoguckekmomus) B AymbaneH omgeA Ha 2pbbHaYHuUS
cmouAb. KAuHUYeH cayyai. XKeHa Ha 49 20guHU e xochumaausupaHa 8 KauHuka no cobgoBa xupypaus kbm
MBAA ,Cobpue u mo3bk“ B 2p. MaeBeH ¢ onnakBaHusa om omok, nocuHsiBaHe u uyBcmBo 3a mpaByukaHe B
AqB goneH kpauHuk caeg u3BopweHU mpu onepamuBHuU UHMepBeHuuu B AymMbaneH omgeA Ha 2pbbHaueH
cmouAb. Komnlombp-momozpadckama aHzuozpadus ycmaHoBu Haauvue Ha komyHukauus mexgy obuia-
ma uAuayHa apmepus Bas8o u egHoumeHHama Bena. MNMauueHmkama e npeueHeHa kamo nogxogsawa 3a
eHgoBackyAapHO AeUeHUe — uMnAaHmauus Ha cmeHm-gpadm B obwama uAuavHa apmepus. Ha nbpBus
caegonepamuBeH geH npu koHmpoaHa exozpadus B8 obaacmma Ha nyHKUUOHHOMO MSCMO e ycmaHoBeHo
HaAuuue A-B komyHukauus mexkgy obwama ¢emopasHa apmepusi u noBbpxHocmeH BeHo3eH Bapukc.
C mHeHue 3a BmopuvHo 3amBapsHe Ha komyHukauusma, nauueHmkama e gexocnumaausupaHa ¢ kau-
HUYHO nogobpeHue. Ha nbpBus koHMpoAEH npeaneg € koHcmamupaHo nepcucmupaHe Ha HaAuvHama
komyHukauus, nopagu koemo e pexocnumaau3upaHa 3a onepamuBHo Au2upaHe Ha A-B ducmynama.
OnepamuBHama uHmepBeHuus e usBvpweHa ¢ AokaaHa aHecmesus, 6e3 peaHUMauuoHeH npecmou ¢
pa3gBukBaHe B noAeH obem Ha nvpBus caegonepamuBeH geH. MauueHmkama e usnucaHa Ha Bmopus
cnegonepamuBeH geH ¢ gBouHa aHmuazpezaHmHa mepanus 3a goma. 3akaloueHue. A-B pucmyaume ca
3abonsaBaHus, koumo Bogam go BaowaBaHe Ha kauecmBomo Ha >kuBom Ha nauueHmume. B gudepeHuu-
aAHO-guaz2HOCMuUYeH NAaH Ha NbpBo MAcmo cmou gbAbokama BeHosHa mpombo3sa (OBT). TouHo nocma-
BeHama guazHo3a onpegensd memoga Ha AeyeHue. C HanpegBaHemo Ha eHgoBackyaapHume mexHuku,
mo3u Bug AeveHue ce e npeBbpHano B Memog Ha u3bop npu nocmaBsHe Ha guazHo3a A-B ¢ucmyaa.

KalouoBu gymu: A-B ducmyaa, BT, cmeHmepadm, smpozeHHa A-B pucmyna

Abstract. Introduction. Arterio-venous (AV) fistulas represent abnormal communications between
arteries and veins. AV fistulas can be congenital or acquired, trauma and iatrogenic are in the base of the
etiology in acquired fistulas. We present you a case of iatrogenic AV fistula after a completed surgical
intervention (microdiscectomy) in the lumbar spine. Clinical.case. 49-year-old woman was hospitalized
in the Vascular surgery clinic at Heart and Brain Center of Clinical Excellence, Pleven with complaints
of oedema, cyanosis and tingling sensations in left lower extremity after three completed surgical
interventions in the lumbar.spine. Computer tomography assisted angiography showed communication
between the common iliac artery and common iliac vein on the left side. We assessed that the patient
qualified for endovascular treatment — implantation of stent-graft in the common iliac artery. On the first
day after surgery, during a control examination with ultrasound in the area of the puncture we found AV
communication between common femoral artery and superficial venous varicosity. With thoughts about
secondary closing of the communication, the patient was released from the hospital with visible clinical
improvement. At the first control exam, we acknowledged that the AV communication still persists, the patient
was hospitalized for surgical ligation of the AV fistula. The intervention was done with local anesthesia,
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without stay in the reanimation ward and with full range of recovery movements. On the second day, she
was released with double antiplatelet therapy. Conclusion: A-V fistulas are diseases that lead to lowering
the quality of life of the patients. Deep vein thrombosis (DVT) is leading in the differential diagnosis. The
accurate diagnosis determinates the method of treatment. With the evolution of endovascular techniques,
this type of treatment is becoming a method of choice for A-V.fistulas.

Key.words: AV fistula, DVT, stent-graft, iatrogenic A-V fistula

BbBEOEHUE

Apmepuo-BeHosHama (A-B) ducmyaa npegcma-
BasBa abHopmHa komyHukauus mexkgy apmepus u
BeHa. MbpBomo onucaHue Ha A-B pucmyna e Hanpa-
BeHo om Yuasm XoHmop npes 1761 2., kamo cowomo
BkalouBa npomeHume, koumo HacmbnBam B pesyn-
mam Ha masu komyHukauus — HapacmGBaHe Ha guame-
mbpa Ha apmepusima npokcumaaHo om komyHukauu-
fma u omcaabBaHe Ha apmepuaHuUs NYAC gUCMAAHO
om Hes. [NpomeHume BbB BeHama ce xapakmepusu-
pam ¢ nosBa Ha ,mpuA‘ u nyacamuBeH kpbBomok B
cbwama. A-B pucmyaume mozam ga 6bgam BpogeHu
UAU npugobumu kamo emuoAo2usima Ha npugobumu-
me BkalouBa mpaBma uau smpozeHus. B coBpemuemo
ce HabalogaBa meHgeHuus 3a yBeAauuaBaHe Ha Hpos
Ha ampozeHHume A-B ¢ucmyau. EcmecmBeHomo
pa3Bumue Ha mesu komyHukauuu € OMHOCUMEAHO
6eHugHeHo kamo om 38 go 81% ce 3amBapsim cnoH-
maHHo [1]. MauauHume A-B ducmyau ca pegku (om
0,4 go 1,4%), kamo obukHoBeHO ca peayamam om
neHempupawa mpaBma uau mukpoguckekmomus. BvB
Bmopus cayyau AsBama obwia uAuauHa apmepus U
BeHa ca Hau-vyecmo 3acegHamume cbgoBe [2].

MNMpegcmaBave cayuyal Ha 49-2oguwHa >keHa,
xochumaausupaHa B8 KauHuka no cbgoBa xupypaus
kom MBAA ,Copue u mo3vk® — lMNMaeBeH, u Bnocaeg-
cmBue nocmaBeHa guazHo3a A-B ducmyaa mexkgy
apmepus uauaka komyHuc cuHucmpa (AWK cuH.) u
BeHa uauaka komyHuc cuHucmpa (BUK cuH.).

KAVHWYEH CAYYAI

MNpegcmaBave cayuyal Ha 49-20guwHa >keHa,
onepupaHa mpukpamHo B8 HXO — mukpoguckekmo-
MUsl HA AyMBaAHU npewAeHu kamo nocaegHama UH-
mepBeHuus e buaa npes meceu, mau 2021 2.

INTRODUCTION

Arterio-venous (A-V) fistulas represent abnormal
communications between arteries and veins. First
described from William Hunter in 1761 year, the said
description contains the changes that come from this
variation — enlargement of the diameter of the artery
proximal to the communication and weakening of the
arterial pulse distally. The changes in the vein are
characterized with “thrill” and venous pulsations. A-V
fistulas can be congenital or acquired, trauma and
iatrogenic are in the base of the etiology in acquired
fistulas. In modern times, the number of iatrogenic
A-V fistulas show tendency to increase. The natural
occurrence of the A-V fistulas is relatively benign, as
38-81% undergo a spontaneous closure [1]. lliac A-V
fistulas are rare (0.4-1.4%), they are usually result of
penetrating trauma and microdiscectomy. In the latter
case, the left common iliac artery and vein are most
commonly affected [2].

49-year-old woman was hospitalized in the Vas-
cular surgery clinic at Heart and Brain Center of Clin-
ical Excellence, Pleven with established diagnosis of
A-V fistula between left common iliac artery and left

common iliac vein.

CLINICAL CASE

We present you a case of 49-year-old woman with
three surgeries in the Neurosurgery ward — microdis-
cectomy of the lumbar vertebrae, the last surgery was
in the month of May 2021.

8 <<

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x




=
=
=
=
=
£
(3]
=
=
o
=
-
=
o
=
~
(]
N
[
@
-
(1]
=
(=]
=
—
(]

1. KocmaguHoBa u gp.
KAPANOAOT A & EHgoBackyAapHO U XUDYP2UYHO AeYeHue...

KAPAMOXIPYPTUA Tom 5, Bpodi 1+ 2022

Cneg nocnegHama npouegypa ce pas3BuBam
omok, nocuHsBaHe u uyBcmBo 3a mpaByukaHe B Ae-
Bus goneH kpauHuk. AekyBaHa e gBykpamHo koHcep-
BamuBHo B CXO B gpyzo AeuebHo 3aBegeHue u 1 e
nocmaBeHa guazHo3a gbaboka BeHo3Ha mpombosa
(OBT). U3nucaHa e ¢ mepanus 3a Bkbwu, Bkalou-
Bawa gupekmeH opaneH aHmukoazyaaHm (OOAK).
Bonpeku npoBegeHomo AeueHue, onaakBaHusma
ce 3agvAbouaBam. MNosBsBam ce 3agyx u ymopa npu
¢dusuuecko ycuaue. Omokom Ha kpauHuka HapacmBa
go cmeneH 3ampygHeHo gBukeHue B koneHHa u 2he-
3eHHa cmaBa. lMosBsBam ce paswupeHu nyacupauwiu
BeHu no npegHa kopemHa cmeHa.

Mpu ¢usukanHo uscnegBaHe e ycmaHoBeH Ha-
npezHam omok Ha AeBusa goneH kpalUHuk, uuaHo3a,
Bapuko3Ho npomeHeHu noBbpxHOCMHU BeHu Ha Cb-
Wwus u omcaabeHu nepudepHu nyacauuu. Mo npegHa
kopemHa cmeHa BasBo ce HabalogaBa pasBuma no-
BopxHocmHa BeHo3Ha konamepanHa mpexa € HaAu-
yue Ha NaANamopeH MpUA.

Mpu npoBegeHomo om Hac u3caegBaHe c exo-
gonaep ca ycmaHoBeHu: npoxogumocm Ha gbAboka-
ma BeHo3Ha cucmema, noBuweHo BeHO3HO Hans2aHe
u nyaAcamuBeH kpvBomok B cvbwama. NMauueHmkama
e 6e3 gaHHu 3a npexuBaHa [OBT.

Ha npoBegeHama KT aHzuozpadus npaBsm Bne-
YamaeHue caegHume Haxogku:

1) Ha HUBomo Ha AsBama obwa uAuauHa apme-
pus (AWK cuH.) ce Busyanusupa komyHukauus c eg-
HoumeHHama BeHa (BVIK cuH.);

2) BUK. cuH. ce npegcmaBsa koHmpacmupaHa B
apmepuaAHama ¢asa u guanamupaHa go 37/25 mm;

3) pasvepbm Ha komyHukauusma B akcuaneH
nAaH e go 6.8 mm;

4) Busyanusupam ce u MHokecmBo koHmpacmu-
paHu u ¢ mopmyo3eH xog BeHo3HU cbgoBe no npeg-
Hama kopemHa cmeHa (due. 1 u 2).

Caeg HanpaBeHume u3caegBaHus ca obcbgeHu
Bv3amokHUMe mepaneBmuuHu BapuaHmu — eHgoBa-
ckynapHO AeUeHUe C UMNA@HmMAauus Ha apmepuaneH
cmeHm-gpadm 3a usoAupaHe Ha A-B pucmyaama u
onepamuBHO AeYeHUE — pemponepumoHeaneH goc-
mbn u AugupaHe Ha A-B ¢ucmyaama. NpegumcmBa-
ma u Hegocmamovuume Ha gBama Buga AeueHue ca
npegcmaBeHu 8 (maba. 1 u maba. 2).
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After the last intervention, she develops, oe-
dema, cyanosis and tingling sensations in the
lower left extremity. Previously, she had two con-
servative treatments in another Vascular surgery
ward in another hospital, where the established
diagnosis was deep vein thrombosis (DVT). The
prescribed therapy was a direct oral anticoagu-
lant. After the treatment, the complaints only got
worse, dyspnea and tiredness during physical ac-
tivity, the oedema of the extremity got enlarged
to the point where the ankle and knee couldnt
perform full range of movements. Dilated and pul-
sating veins appeared on the abdomen. During the
physical exam we acknowledged intense swelling
of the lower left extremity, cyanosis, varicose su-
perficial veins and weakened peripheral pulse. On
the abdomen, on left, there was a developed col-
lateral network of the superficial veins with thrill
on palpation. After a Doppler ultrasound, we saw
unobstructed deep veins, raised venous pressure
and pulsations. Without data for past DVT.

On the CT angiography we found:

1) On the level of the left common iliac artery was
a communication with the left common iliac vein.

2) The left common iliac vein was contrasted in
the arterial phase and was dilated 37/25 mm.

3) The size of the communication in axillary view
was 6.8 mm.

4) Multiple contrasted and tortuous veins on the
abdomen (Fig. 1, Fig. 2).

After the completed diagnostics, we laid down
the possible options for treatment — endovascular
treatment with implantation of arterial stentgraft to
isolate the A-V fistula, another was surgical treat-
ment with retroperitoneal access and ligation of the
A-V fistula. The advantages and disadvantages of
the said methods are described in (Table 1 and
Table 2).



®uz. 1. PazBuma noBvpxHocmHa BeHo3Ha konamepanHa mMpeXka ®uz. 2. Busyaausupa ce A-B komyHukauusma mexkgy AVK

Nno npegHa kopemHa cmeHa

Fig. 1. Multiple contrasted and tortuous veins on the abdomen

Ta6auua 1. EHgoBackyaapHo aeveHue [ Table.1. Endovascular treatment

1. Kostadinova et al.
Endovascular and open-surgery... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

u BUK cuH.

Fig. 2. A-V communication between left common iliac vein
and artery

MpegumcmBa

Hegocmamvouu

Advantages

Disadvantages

. MukpouHBa3uBHa npouegypa

. Manka kpvBozazyba

. Aunca Ha npecmou 8 peaHumauus

. Kpamka unmepBeHuus

. Kpambk Bb3cmaHoBumeneH nepuog
. \okanHa aHecme3sus

1. Ckbna anapamypa

2. CkbnocmpyBaw, koncymamuB

3. Hepeumbypcupyem umnaaHm

4. Hy>kga om kBanuduuupaH nepcoHan

. Low blood loss

. Without stay in reanimation ward
. Short intervention

. Short recovery period

1

2

3

4

5

6

1. Micro-invasive procedure
2

3

4

5

6. Local anesthetic

1. Expensive equipment

2. Expensive implant

3. Non-reimbursed implant

4. In need of qualified personnel

Tabauua 2. OnepamuBHo neuerue | Table 2. Surgical treatment

MpegumcmBa

Hegocmamouu

Advantages

Disadvantages

1. Hucko blog>kemHa uHmepBeHuus
2. N3bs2BaHe Ha paboma ¢ peHmzeHoBu Abuu

1. 2onama kpbBosazyba

2.Heobxogumocm om obwa aHecmesus
3.20A5IM XUpYp2UYeH gocmbn

4. Heobxogumocm om npecmou B peaHumauus
5.gbAve BbacmaHoBumeneH nepuog

1. Low-cost intervention
2. No X-ray radiation

1. Large blood loss

2. Necessity for general anaesthesia

3. Large surgical access

4. Stay in reanimation ward is necessary
5. Prolonged recovery period

MauueHmkama e obcogeHa Ha nekapcku koaeau-
yMm kamo nogxogsawa 3a eHgoBackyrapHo AeueHue.
Mo Bpeme Ha npouegypama e u3noA3BaHa AokanHa
aHecme3sus ¢ 1% paamBop Ha AugokauH. Ype3 pem-

The doctor team decided the endovascular
treatment. For the procedure we used local an-
aesthesia with 1% Lidocaine solution. With a retro-
grade puncture access to the left common femoral
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pozpageH nyHKuuoHeH gocmbn go obwama ¢pemo-
paaHa apmepus (AQK cuH.) BasBo e nocmaBeH Bo-
gay BvB BvHwHama uauauHa apmepus (AVIE CuH.),
cneg koemo 6 ¢p. kbc apmepuaneH uHmpoglocep.
Cneg koHmponHa aHzuozpadus e ycmaHoBeHa mou-
Hama Aokauus Ha A-B pucmynama. Nog peHmaeHoB
koHmpoa ca BvbBegeHu: xugpoduneH Bogau B abgo-
MuHaAHama aopma, caeg koemo cmeHm-gpadm Ag-
BaHma 7 x 59 mm B8 AVK cuH. M3BbpweHa e nocmgu-
Aamauus ¢ banoH 8 x 40 mm. Caeg npoBegeHama
koHmpoaHa aHzuoepadus e ycmaHoBeH onmumaneH
aHzuozpadcku pesyamam. OmcmpaHeH e uHmep-
BeHuuoHaAHUAM Habop u e nocmaBeHa komnpecuB-
Ha npeBpv3ka 3a 12 vaca (duz. 3, duz. 4, duz. 5).

Ha nbpBus cregonepamuBeH geH npu kOHMpPOA-
Ha exozpadusa 8 obaacmma Ha nyHKUUOHHOMO MscC-
mo e koHcmamupaHo HaAudue Ha A-B komyHukauus
mexkgy AQK cuH. u noBvpxHocmeH BeHo3eH Bapukc.
MauueHmkama e gexochumaausupaHa C MHeHue
3a BmopuuHo 3amBapsHe Ha komyHukauusma npu
pegyuupaH omok Ha kpauHuka u Aunca Ha naAna-
mopeH mpuA B noBbpxHocmHume BeHu no npegHa
kopemHa cmeHa. HaAauueH e nyac Ha cmbnaAHuU ap-
mepuu.

Iecem gHU cAeg gexochumaau3auusma hauu-
eHmkama ce 5B8gB8a Ha nbpBu koHmpoaeH npeeneg.
CvobwaBa, ue Bovnpeku pegykuusma Ha onaakBa-
Husma nepcucmupa omoka Ha AeBus goneH kpaUHuk,
npugpy>keH om ycewaHe 3a >ky>keHe B asBama uHe-
BuHanHa obaacm. Mopagu moBa e B3emo peweHue
3a xochumaausauus 3a onepamuBHO Au2upaHe Ha
A-B ¢ucmynama.

OnepamuBHama uHmepBeHuus e u3BopweHa c
AokanHa aHecmesus kamo Ha nbpBus caegonepamu-
BeH geH nauueHmkama e pasgBukeHa B8 nbAeH obem.
Mpu HanpaBeHa koHmpoaHa KT aHzuozpadus, ca yc-
maHoBeHu caegHUMeE Haxogku:

1. HanokeH cmeHm Ha AWK — npoxogum.

2. MHokecmBo BeHo3HU cbgoBe ¢ mopmyo3eH
X0g no npegHama kopemHa cmeHa, koumo B apme-
puanHama ¢asa He ce usnbABam (duz. 6, duz. 7).

MauueHmkama e usnucaHa Ha Bmopus caego-
nepamuBeH geH ¢ gBoUHa aHmMuagpezaHmMHa me-
panus 3a goma, ¢ npenopvka 3a npemuHaBaHe Ha
MOHOMepanus Ha mpemus Meceu, om gexochuma-
Au3auusama.
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artery where we set up the guide to the left exter-
nal iliac artery where a 6fr. Short arterial introducer
was put. With a control angiography the definite
position of the communication was confirmed. Un-
der an X-ray control, a hydrophilic guide was put
in the abdominal aorta and after that a stentgraft
Advanta 7 x 59 mm was placed. Postdilatation was
done with a balloon 8 x 40 mm. We received an op-
timal angiographic result after the procedure. The
interventional equipment was removed, and a com-
pressive dressing was applied for 12 hours. (Fig. 3,
Fig. 4, Fig. 5).

On the first post-operative day, during ultra-
sound control exam in the area of the puncture,
we found A-V communication between left com-
mon femoral artery and a superficial venous var-
icosity. With thoughts about secondary closing of
the communication, the patient was released from
the hospital with visible clinical improvement — re-
duced oedema, no thrill on palpation on the su-
perficial varicosities of the abdomen. There was
existing pulse of the foot arteries. Ten days after
dehospitalization, the patient came in for a control
exam, she stated that the complaints have reduced
but the swelling was still present accompanied by
buzzing in the inguinal region. We came to a deci-
sion for surgical ligation of the A-V communication.
The intervention was done under local anaesthe-
sia, on the first post-operative day the patient had
full range of motions. After a control CT angiogra-
phy, the following things were found:

1. The implanted stent in left common iliac artery
was unobstructed.

2. Multiple contrasted and tortuous veins on the
abdomen that do not fill during the arterial phase of
contrasting (Fig. 6, Fig. 7).

The patient was discharged on the second
post-operative day with double antiagregant therapy,
with recommendations of passing to monotherapy in
the third month after discharge.



I. Kostadinova et al.
Endovascular and open-surgery... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

Quz. 3. CenekmuBHa aHauozpadus ¢ koHmpacmupaHe Ha A-B Quza. 4. ImnaaHmauus Ha apmepuaseH cmeHmzpadm 8 AVK
ducmyaama mexkgy AVIK u BUIK cuH. CUH.

Fig. 3. Selective angiography of the A-V fistula Fig. 4. Implantation of stent-graft in AIC sin

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x

@uz. 5. KoHmpoaHa aHauozpadus: nokpuma A-B komy- ®uz. 6. MNMpoxogum cmeHmepadm 8 AUK cuH.

Hukauus . .
u Fig. 6. Unobstructed stent in common iliac artery

Fig. 5. Angiography: covered A-V fistula

CT RUN

Quz. 7. Mpoxogum cmeHmzpadm B AVIK cuH.

Fig. 7. Unobstructed stent in common iliac lliac
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1. KocmaguHoBa u gp.

KAPANOAOT A & EHgoBackyAapHO U XUDYP2UYHO AeYeHue...

KAPAMOXUPYPTUA Tom 5, 6pod 1 - 2022
OBCbXXOAHE

Apmepuo-B8eHo3HUME ducmyau MeXkgy uAuavHa
apmepus u BeHa ca pegku (0,4 go 1,4%). Yecmu kau-
HUYHU Haxogku ca HaAu4ue Ha gucnHes, maxukapgus,
omok Ha goAHU kpalHuuu, cbpgeyeH wyMm, NOHWKEHO
HUBo Ha xeM02A0buH, pazBuma nogkorkHa konamepan-
Ha BeHo3Ha cucmema no hopegHa kopemHa cmeHa [4].

Mpu Hanuuuemo Ha makaBa komyHukauus, ce
dopmupa gacHo-AS8 woHmM, B pesyamam Ha kolumo
ce yBeauuaBa obembm kpbB, nocmvnBaw, B gonHa
npasHa BeHa (OlB), gacHO npegcvpgue u gsacHa
kamepa. B peayAmam om gbA20CPOUHOMO 0BEMHO
npemoBapBaHe HacmvnBam u3meHeHuss kamo nya-
MOHaAHa XunepmoHus, xunepmpodus Ha gscHama
kamepa go gecHocmpaHHa CbpgeyHa Hegocmamby-
Hocm cbc cucmemHa BeHosHa koHzecmus.

B gudepeHuuanHo-guazHocmuueH naaH Bauzam
gonboka BeHo3Ha mpombo3a, benogpobHa embonus,
nbpBuyHa NyAMOHaAHa xunepmoHus, BpogeHa A-B
¢ducmyna. BHUMameAHO cHemama aHamHe3a, ¢u3u-
kaaHusim npeaaeg u cbuemaBaHemo Ha exo-gonaep ¢
MUHUMaAHO UHBa3uBeH Memog 3a u3obpa3ssBaHe Ha
kpvBoHocHume cbgoBe (KT-aHzuozpadus, AMP) ca
onpegenswu 3a npaBuAHo nocmaBsHe Ha guazHo3a u
u3bop Ha Memog.Ha.AeueHue.

TpaguuuoHHama omBopeHa xupypaus BkalouBa:
AU2UpaHe, namy-aHzuonAacmuka, uHmepno3uuus Ha
npomesa, ekcuusus, nocaegBaHa om mepmMuHO-mep-
MUHaAHa aHacmomoa3a [5].

BapuaHmume 3a eHgoBackyrapHo AeveHue ca em-
6oAu3auus, UMNAGHMAUUs Ha apmepuaseH UAu BeHo-
3eH cmeHm-2padm uAu kombuHauus om mesu gB8a nog-
xoga. B cBemoBeH mMawab npegnoyumaHusm memog
3a AeueHue e eHgoBackynapHama xupypausi nopagu
3HaUUMEAHO No-Mankusi NPoueHmM yCAOXKHeHuUs, Manka-
ma kpvBosaegyba, no-kpamkomo onepamuBHo Bpeme u
6bp3omo BvbacmaHoBsBaHe Ha nauueHmume [6].

3 AKAIOYEHUE

A-B ducmyaume ca 3aboasaBaHus, Bogewu go Bao-
waBaHe Ha kayecmBomo Ha >kuBom npu nauueHmu-
me. Hepasno3HaBaHemo um u HeHaBpemMeHHOmMOo um
AeveHue noBuwaBam pucka om pa3Bumue Ha cbpgeu-
Ha, apmepuanHa u BeHo3Ha HegocmambyuHoCcm.

>> 60

DiscussioN

A-V fistulas are rare (0.4-1.4%). Usual symptoms
are: dyspnea, tachycardia, lower extremity edema,
low levels of haemoglobin, heart murmur and devel-
oped collateral network of the superficial veins on the
abdomen [4].

When such communication is present, right to
left shunt is formed which results in higher volume of
blood in the inferior vena cava, right atrium and right
ventricle. The increased load for prolonged periods
results in pulmonary hypertension, hypertrophy of the
right ventricle leading to right sided heart failure with
systemic venous congestion.

The differential diagnosis contains: deep vein
thrombosis, pulmonary embolism, primary pulmonary
hypertension, congenital A-V fistula. Carefully taken
anamnesis, physical exam and combination of Dop-
pler ultrasound with minimal invasive imaging method
of the blood vessels (CT angiography, MRI) are es-
sential for establishing correct diagnosis and choos-
ing the method of treatment.

The traditional surgery includes: ligation, patch
angioplasty, interposition of prosthesis, excision fol-
lowed by termino-terminal anastomosis [5].

Options for endovascular treatment are embo-
lization, implantation of venous or arterial stent-
graft or combination of both. Globally the method
of choice is the endovascular surgical treatment
because of the significantly lower blood loss and
intervention time and the quick recovery of the pa-
tients [6].

CoONCLUSION

AV fistulas are diseases that lead to lowering the
quality of life of the patients. Unrecognizing them or
late treatment rise the risk of developing heart fail-
ure or arterial or venous insufficiency.
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C HanpegBaHemo Ha eHgoBackyaapHume mex- With the evolution of endovascular techniques,
Huku mo3su Bug AeueHue ce npeBpbwa B memog Ha
usbop npu nocmaBsHe Ha guazHo3a A-B ducmyaa.
TexHukume, koumo Mo2am ga 6bgam u3noA3BaHu, ca
mparckamembpHa emboAusauus, uMnaaHmauus Ha  transcathetric embolization, implantation of stentgraft

cmeHm-gpadm uau kombuHauus mexkgy gBeme [3]. or both combined [3].

this type of treatment is becoming a method of choice

for A-V fistulas. The techniques that can be used are

Busanorpadna | REFERENCES

1. Rutherford Vascular Surgery 8th Edition, Ch. 86;.p. 1268.

2. Rutherford Vascular Surgery 8th Edition, Ch. 86;.p. 1271.

3. Parodi JC: Endovascular repair of aortic aneurysms, arteriovenous fistulas and false aneurysms. World J Surg 20:655-
663, 1996.

4. Yan GW, Li HW, Yang GQ, et al. latrogenic arteriovenous fistula of the iliac artery after lumbar discectomy surgery:
a systematic review of the last 18 years. Quant Imaging Med Surg. 2019 Jun;9(6):1163-1175. doi: 10.21037/
qims.2019.05.12.

5. Papadoulas S, Konstantinou D, Kourea HP, et al. Vascular injury complicating lumbar disc surgery. A systematic
review. Eur J Vasc Endovasc Surg, 2002;24:189-195.

6. Schxnholz CJ, Uflacker R, De Gregorio MA, Parodi JC. Stent-graft treatment of trauma to the supra-aortic arteries. A
review. J Cardiovasc Surg (Torino). 2007 Oct;48(5):537-49.

7. Ocal O, Peynircioglu B, Eldem G, et al. lliac arteriovenous fistulas after lumbar spinal surgery. Turk J Emerg Med.
2017;17(3):109-111. Published 2017 Jun 16. doi:10.1016/j.tiem.2017.03.001.

8. Khoudir, M, Aweja, G, Katebi, A, et al. Case Report: Post Lumbar Discectomy Acute lliac Arteriovenous Fistula;
Endovascular Management and Literature Review. Neuroscience and Medicine, 2020,11:142-151. doi: 10.4236/
nm.2020.114016.

(%}
-
=
=]
o
@
£
-5}
(7
[}
o
~
=
[
EA
=3
S
=
E
[
Ea
=]
F
=
<
x

[=] Agpec 3a kopecnoHgeHuus:
M. KocmaguHoBa
e-mail: ivakostadinova330 @gmail.com

[=] Contact Information:
|. Kostadinova
e-mail: ivakostadinova330 @gmail.com

61 <<




M. CmoiHeB
KAPANOAOT A & Ocmpa mpomboeMBoAuyHa okay3us...
KAPAMOXMPYPT A Tom 5, Bpod 1 - 2022

OCTPA TPOMBOEMBOANYHA OKAY3UNA HA PEHAAHA APTEPUA NMPU NPEACBLPAHO
Mb>XAEHE, TPETUPAHA C NEPKYTAHHA TPAHCAYMWUHAAHA AHTMOMAACTUKA
N AOKAAHA OUBEPUHOAUSA

M. CmoiiHeB

CBAAK Magapa — LLlymeH, Bvazapcku kapguonozuvyeH uHcmumym

ACUTE THROMBOEMBOLIC OCCLUSION OF THE RENAL ARTERY IN ATRIAL
FIBRILLATION, TREATED WITH PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY
AND LOCAL FIBRINOLYSIS

M. Stoynev

SBALK Madara — Shumen, Bulgarian Cardiac Institute

Peslome. Tpombo3ama Ha peHaAHUMe apmepuu e pagka U Yecmo Hepasno3Hama NamoAo2usl, HO C No-
MEHUUAAHO CEpUuo3HU hocAaegcmBusi, 0cOBEHO Npu NbAHa OKAy3us U 3acsizcaHe Ha gBama bvbpeka uau
Ha eguHcmBeHus ¢yHkuuoHareH 6vbpek. Moke ga goBege go 6vbpeueH uHdapkm, 6bbpeuHa Hegocma-
MbYHOCM, apmepuaAHa XunepmoHusi. Hau-uecmo ce npuduHaBa om emboAusupaA mpomb, npousxoXkgauy,
om As8omo npegcopgue u aneHgukc npu npecbpgHo MbkgeHe, HO cbwo maka e BbamokHa u in-situ
2eHe3a. HemunuuHama cumnmomamuka yecmo Bogu go 3akbcHsiBaHe uau Hepa3no3HaBaHe Ha guazgHo-
3ama. 3a guazHocmuuupaHe Ha cbcmosHuemo ce u3noA3Bam ckeHep ¢ koHmpacm (KAT), aHzuozpadus
u noBuweHama Aakmam gexugpozeHasama. HaBpeMeHHOmMo AeyeHue ¢ aHmukoazyAaHmu, MpPOMBOAU-
3a, eHgoBackynapHa, xupypauuHa peBackyaapusauus Bogam go cbxpaHsBaHe Ha BvbpeuHama ¢yHkuus.
Mpodurakmukama ¢ aHmukoa2yraHmu nNpu Hau-Yecmume NPUYUHU — emBboAU3auuUs NpUu NPegcbpPgHO
MwkgeHe, gonpuHacam 3a HamansBaHe Ha puckoBeme 3a 6vbpeyeH uHdapkm u mpomboemMboAUYHU pe-
uuguBu ¢ bvbpeuHa u gpyaa AokaAusauus.
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KalouoBu gymu: npegcobpHo MwkgeHe, mpomboemboausi, peHaaHa mpombo3a, AokaaHa GUBPUHOAU3a,
Aakmam gexugpozeHasa

Abstract. Renal artery thrombosis is a rare and often unrecognized pathology, but with potentially serious
consequences, especially in complete occlusion and involvement of both kidneys or the single functional
kidney. It can cause renal infarction, renal failure, arterial hypertension. It is most commonly caused by an
embolized thrombus originating from the left atrium and appendix in atrial fibrillation, but in-situ genesis
is also possible. The atypical symptoms often lead to delayed or unrecognized diagnosis. The contrast-
enhanced computer tomography (CT), angiography, and elevated lactate dehydrogenase (LDH) are used
to diagnose the condition. On time treatment with anticoagulants, thrombolysis, endovascular or surgical
revascularization lead to preservation of the renal function. Prophylaxis with anticoagulants in the most
common causes- embolization in atrial fibrillation, contribute to reducing the risk of renal infarction and
thromboembolic recurrences with renal and other localization.

Key words: atrial fibrillation, thromboembolism, renal thrombosis, local fibrinolysis, lactate dehydrogenase

BbBEOEHUE INTRODUCTION

Hau-uecmume AokaAusauuu Ha apmepuaAHume The most common localizations of arterial throm-
mpom60o3u — B kopoHapHU, kapomugHu U MO3b4HU ap-  bosis in the coronary, carotid and cerebral arteries,
mepuu, ca npuyuHa 3a 3aboasBaHusma ¢ Hal-20A9M are the cause of the diseases with the highest share
gfA 3a CMbpmHOCM U UHBaAugu3auusa — muokapgHua  of mortality and disability- the myocardial infarction
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uHbapkm u Mo3vuHUsa uHcyam. OcBeH yecmo cpewa-
Hume mpom6o3u B apmepuume Ha goAHUme kpauHu-
uu, uHmpakapguaAnHume mpombu cAeg MuokapgeH
uHdapkm, mpombosume B aopmHume aHeBpusmu,
no-pegku Aokaausauuu ca B8 6enogpobHume apme-
puu npu beaogpobeH mpomboeMboAusbM, apmepu-
ume Ha 20pHUMe kpalHuuu, Me3eHmepuaAHUme ap-
mepuu, peHaAHUMe apmepuu, apmepuu Ha cAeska,
HagbbbpeuHu >kne3u, mpyHkyc ueauakyc u gp.

MpoyuBaHus gemMoHcmMpupam uHmMpakapguanHu
mpombo3u npu 2,7% caeg mMuokapgeH uHpapkm cbc
ST-eneBauuss (STEMI), 9,1% caeg STEMI Ha npeg-
Ha cmeHa Ha AsBama kamepa; aopmHU NPUCMEHHU
mpombo3u — npu 9% om caydaume Ha nepudepeH
eMboAU3bM; HagbvbpeueH uHdpapkm — 2,9% om cay-
yaume Ha HagbbvbpeueH mymop; kpunmozeHHa ocmpa
ucxemusi Ha kpauHuuume — 0,1%; ocmpa Me3eHme-
puanHa mpombosa — 0,1%; cnaeHaneH uHdapkm —
0,016%; 6vbpeueH uHpapkm — 0,003-0,004% [1]. Mpu
nauueHmu ¢ nepudepHa apmepuasHa mpomboembo-
AUSl Ce peaucmpupa mpomboeMboauvHa Aokaausauus
npu 61% B kpauHuuume, 9% B masoBume apmepuu,
7% B aopmama, 2% B peHanHUmMe apmepuu [2].

MpuuuHume 3a GvbpeueH uHdapkm Mozam ga ce
pasgenam B uemupu kamezopuu: kapguoemboAuyHU
npu 55,7%, kamo 48,2% om msx ¢ npegcbpgHO MuXKge-
He; yBpexkgaHe Ha peHanHa apmepus npu 7,5% (guce-
kauus, mpaBma, noAuapmepuumuc Hogosa, CUHgPOM
Ha MapdaH, pubpomyckyaHa gucnaasus, Exaep daHaoc
CuHgpom, ynompeba Ha kokauH); xunepkoaayrauuoHeH
cmamyc 6,6-16,6% (aHmudocdoaunugeH CuHgpom,
mpoMboduAus, HEPpPOMUUEH CUHGPOM); UguonamuyHuU
(kpunmozeHHu) npuyuHu npu 28,7-30,1% [1].

TomanHo okaygupaHe Ha 6bbpeuHa apmepus, 3a-
cdzawa u npuuuHsBawa uHdapkm Ha ueaus bvbpek,
ce cpewa MHo20 pAagko u obukHoBeHOo ce gbAaku Ha
mpaBmu, uHMepBeHUUU UAU hamoAo2us Ha aopmama
— gucekauus, aHeBpuama ¢ mpombosa. Hal-uecmo
e uyacmuyHomo okAygupaHe Ha bbbpeuHa apmepus
UAU Ha HeUHu knoHOBe om eMBoAu npu npegcbpgHO
MbXKgeHe u eHgokapgumu. [pyau npuyuHu Moz2am
ga ca napagokcaneH emMBoAU3bM NpU nepcucmupaul
¢dopameH oBane, choHmaHHa gucekauus Ha 6bbpeuHa
apmepus npu ¢pubpomyckyaHa gucnaasus, CbpnoBugHo
knemovuHa aHemus, Backyaumu, cencuc, aHmudocdo-
AUNUGEH CUHgPOM, HeppPOMUUEH CUHgPOM, ynompeba
Ha kokauH, nocm-COVID-19 ugeHmuduuupaH Bupyc.

M. Stoynev
Acute thromboembolic occlusion... CARDIOLOGY&

Volume 5, Number 1+ 2022 CARDIAC SURGERY

and stroke. In addition to most common thrombosis
in the arteries of the lower extremities, intracardiac
thrombi after myocardial infarction and thrombosis in
aortic aneurysms, more rare localizations are in the
pulmonary arteries in pulmonary thromboembolism,
arteries of the upper extremities, mesenteric arteries,
renal arteries, splenic arteries, adrenal arteries, trun-
cus celiacus, etc.

Studies have shown intracardiac thrombi in 2.7%
post ST-elevation myocardial infarction (STEMI), 9.1%
post anterior STEMI; aortic wall thrombosis — in 9% of
cases of peripheral embolism; adrenal infarction 2.9%
in cases of adrenal tumour; cryptogenic acute limb
ischemia — 0.1%; acute mesenteric infarction — 0.1%j;
splenic infarction — 0.016%; renal infarction — 0.003-
0.004% [1]. In patients with peripheral thromboembo-
lism, thromboembolic localization was registered in
61% in extremities, 9% in the pelvic arteries, 7% in the
aorta, 2% in the renal arteries. [2].

The causes of renal infarction can be divided into
four categories: cardioembolic in 55.7%, 48.2% of
them with atrial fibrillation; renal artery injury in 7.5%
(dissection, trauma, polyarteritis nodosa, Marfan's
syndrome, fibromuscular dysplasia, Echler Danlos
syndrome, cocaine use); hypercoagulable states 6.6-
16.6% (antiphospholipid antibody syndrome, thrombo-
philia, nephrotic syndrome); idiopathic (cryptogenic)
causes in 28.7-30.1%. [1].

Total occlusion of the renal artery, affecting and
causing infarction of the entire kidney is very rare and
is usually due to trauma, interventions or pathology
of the aorta — dissection, aneurysm with thrombosis.
The most common is partial occlusion of the renal ar-
tery or its branches by emboli in atrial fibrillation and
endocarditis. Other causes may include paradoxical
embolism in patent foramen ovale, spontaneous renal
artery dissection, fibromuscular dysplasia, sickle cell
anaemia, vasculitis, sepsis, antiphospholipid antibody
syndrome, nephrotic syndrome, cocaine abuse, post-
COVID-19 identified virus.
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KAPANOAOT A & Ocmpa mpomboeMBoAuyHa okay3us...

KAPAMOXIPYPTUA Tom 5, Bpodi 1+ 2022

KauHuuHama nposBa He e munuuHa. BkalouBa
abgomuHanHa bonka, 6oaku B cbomBemHama Aym-
banHa obaacm, zageHe, noBpvwaHe, mpecka, no-
psgko xemamypus, XunepmoHus, oAugoypus (npu 3a-
csAizaHe Ha gBama 6vbpeka).

B gudepeHuuanHama guazHo3a BAausam: ocmbp
XupypauueH kopem, aneHguuum, upeBHa obcmpyk-
uus uau nepdopauus, guBepmukyaumu, uHkapuepu-
pana xepHus, gucekauus Ha aopmama UAU pynmypu-
pana aopmHa aHeBpu3ma, MeseHmepuanHa ucxemus,
HedpoAumuasa, nuenoHedppum, naHkpeamum. ToBa
Bogu go kbCHO guagHOCmMuuupaHe, a He psagko u go
Hepa3no3HaBaHe Ha guazHo3ama. Om aabopamop-
Hume uscaegBaHus: He BuHazu — xemamypus, npo-
meuHypus, noBuweHu AeBkouumu, C-peakmuBeH
npomeuH (CRP), o6ukHoBeHo He3HauumeAHo nokau-
BaHe Ha kpeamuHuH. Aakmam gexugpozeHasama
(LDH), HaAuuHa B 6vbpeuHume muvkaHu, ce noBuwa-
Ba npu bvbpeueH uHdapkm u moke ga ce usnoa3Ba
3a guaz2HOCMuUUUpaHe Ha CbCmosiHUEMO.

Om obpasHume u3caegBaHus exozpadusma Ha
H6ovbpeuu ¢ gonaep Ha BbbpeUHU apmepuu e No3umuB-
Ha B 3% om cayuaume, KAT ¢ koHmpacm — npu 80%,
aHauozpadusma — B 100% [3]. MNo-psagko ce usnoas3Ba
cuuHmuzpadus, agpeHo-magHumeH pe3oHaHc (AMP).

NeueHue

Mopagu psagko cpewaHama namoAozusi Ae4YeHUemo
He e gocmambyHO NPOYYEHO U cmaHgapmu3upaHo kak-
mo kamo go3oBu perkumu, maka u kamo nogxog — megu-
kameHmo3Ho/eHgoBackyaapHo/xupypauuHo. BkalouBa:

1. AHmukoagynauus — xenapuH boayc u uHdysus B
Hauyanomo, ¢ nocaegBaw, opaneH aHmukoazynaHm (OAK)
C npuuenHu cmouHocmu INR 2,0-3,5 uau gupekmHu
opanHu aHmukoazayraHmu (DOACS) npu HekaanHo npeg-
CbpgHO MbkgeHe, Aunca Ha MexaHuvHa kaanHa npome-
3a, cbobpaseHo ¢ kpeamuHuHoBus kaupoHe (CrCl), no-
CMOsIHEH NpueM 0COBEHO NPU NPEYJCHPYHO MbXKgeHe.

2. AHmuxunepmeH3uBHU MegukameHmu npu He-
obxogumocm ¢ npegnoyumaHe Ha ACE uHxubumopu
u ARB, nopagu ouyakBaH noBuweH peHuH.

3. Tpomboauza/mpombekmomuss — C npegum-
cmBo Ha eHgoBackynapHa AokanHa mpomboausa,
npu gucekauus — cmeHmupaHe u B pegku cayvau
npu mpaBma, Hanazawa onepamuBHa Hameca — Xu-
pypauuHa peBackyaapusauus [2]. B Hskou cayyau ce
Hanaz2a u Heppekmomus.

4. Mpu HeobxoguMocm — xemoguaAusa.
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The clinical manifestation is not typical. It includes
abdominal pain, flank pain, nausea, vomiting, fever,
rarely haematuria, hypertension, oliguria (when both
kidneys are affected).

The differential diagnosis includes acute surgical
abdomen, appendicitis, intestinal obstruction or perfo-
ration, diverticulitis, incarcerated hernia, aortic dissec-
tion or aortic aneurysm rupture, mesenteric ischemia,
nephrolithiasis, pyelonephritis, pancreatitis. This leads
to late diagnosis, and not infrequently to non-recogni-
tion of the diagnosis. From laboratory tests: not always
— haematuria, proteinuria, elevated white blood cells,
C-reactive protein (CRP), usually a slight elevation in
creatinine. Lactate dehydrogenase (LDH) as present-
ed in renal tissues is elevated in renal infarction and
can be used to diagnose the condition.

Of the imaging studies, kidney’s ultrasound and
Doppler of the renal arteries is positive in 3% of cas-
es, contrast enhanced CT in 80%, angiography in
100% [3]. Scintigraphy and magnetic resonance im-
aging (MRI) are less commonly used.

Treatment

Because of the rare pathology, the treatment is
not sufficiently studied and standardized, both as
dose regimens and as an approach — medical/endo-
vascular/surgical. It includes:

1. Anticoagulation — heparin bolus and infusion at
the beginning followed by initiation of oral anticoag-
ulants — vitamin K antagonist coumadin, with target
values INR 2.0-3.5, or direct oral anticoagulants (DO-
ACs), in non-valvular atrial fibrillation, lack of mechan-
ical valve prosthesis, and in accordance with creati-
nine clearence (CrCl), constant intake, especially in
atrial fibrillation.

2. Antihypertensive drugs, if necessary. Preferably
ACE inhibitors and ARBs, due to expected increased
renin.

3. Thrombolysis/thrombectomy — with the ad-
vantage of endovascular local thrombolysis, in case
of dissection — stenting and in rare cases in trauma
requiring surgery — surgical revascularization [2]. In
some cases, nephrectomy is required.

4. In case of necessity — haemodialysis.
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B noBeuemo cayvau bvbpeuHama ¢yHkuus ce
BvbacmaHoBsBa uAau ocmaBa yacmuuyHO HapyweHa.
Mpu 8% om cAyyaume e Heobxoguma XPOHUOgUAAU-
3a. BvamoxkHo e noBuwaBaHe Ha apmepuaAHOmMO Ha-
As2aHe, kakmo u peuuguBu Ha mpombo3a B 6vbpeu-
Hume apmepuu u gpyau nokaausauuu npu 17% [1, 2].

KAVHWMYEH CAYYAI

MNMpegcmaBame kauHuueH cayual Ha Mok Ha 61 2.,
XochumaausupaH 3a AeveHue BbB BompewHo omge-
AeHue Ha MBAA — LLymeH, no noBog uspaseH 3agyx,
opmonHoe u EKI gaHHu 3a PMNH — maxuppekBeHmHo
npegcopgHO MbXgeHe, ocmpa AeBocmpaHHa Cop-
geuHa HegocmambuHocm (OACH) Il ka. Kuaun, 6e-
AogpobeH 3acmou. PuckoBu dakmopu: Muxkku noa,
Bv3pacm, HagHOpMeHO meano, mlomloHonyweHe, ap-
mepuaAHa XunepmoHusi, gucAunugemusi, ankoxoa.

Mva ExoKI' gaHHU 3a guAamupaHu cbpgeuHu ky-
XUHU; ymepeHa cucmonHa gucodyHkuus Ha AK u OK,
npu gudpysHo nomucHam koHmpakmuaumem Ha AK;
yMepeHa MumpaAHa u mpukycnugaaHa peaypa2uma-
uus; BmopuuHa nyamoHaAnHa xunepmoHus. AK: TOP/
TCP 56/41.8 mm, ®U — 43%, 3CAK — 12 mm, MKI1 - 12
mm, Ao asc — 37 mm, MK—-MR - Il cm., TR —lI-lll cm.,
AN - 53/64/50 mm, 30 cm?, OK TOP — 35/50 mm, AN
—48/50 mm, PA — 41 mmHg, VCI — 18/16 mm.

Om peHmzeHozpadusma Ha beaus gpob uma
gaHHU 3a beaogpobeH 3acmodl.

AabopamopHume u3scAegBaHus nokasBam: 6bp3
Ag mecm 3a SARS-Cov2 — ompuuameneH; CK, CK-
MB, troponin — 8 Hopma, D-dimer — 364, PT — 28%,
INR — 2.48, PLT — 148.

3anouHamo e AeueHue ¢ guypemuk, i.v. Digoxine,
Cordarone, Clexane/Sintrom — ¢ pegykuus Ha 3agyxa
B caegBawume gHu. [18a gHU no-kbCHO nauueHmbm
€ CbC CuAHU bonku B kopema u B AsBama AymbanHa
obaacm. KoHcyamupaH e ¢ xupype, koumo koHcma-
mupa: kopem mek , cnaba naanamopHa boae3HeHocm,
3anaseHa nepucmaamuka, Baymbepe (—), 6e3 gaHHU
3a 0CMPO XUpypeuuHo 3aboasBaHe. M3BvpweHama
exozpadus Ha kopemHume opzaHu nokasBa: uepHo-
gpobHa cmeamo3aa, HopMaAHa Haxogka Ha >KAbueH
Mexyp, XKAbuHU nbmuwia, caeska, nukoueH mexyp, He
ce Busyanusupa naHkpeac 3ag 2a308e, 6e3 gaHHU 3a

Prognosis

In most cases, renal function is restored or
remains partially impaired. Chronic dialysis is re-
quired in 8% of cases. An increase in blood pres-
sure is possible, as well as recurrences of throm-
bosis in the renal arteries and other localizations
—-in17% [1, 2].

CLINICAL CASE

We present a clinical case of a 61-year-old man,
hospitalized for treatment in the Internal Department
of MBAL — Shumen, because of severe shortness of
breath, orthopnoe and ECG data for tachyfrequent
atrial fibrillation, Acute left heart failure Il class Kil-
lip, pulmonary congestion. Risk factors: male gender,
age, overweight, smoking, hypertension, dyslipidae-
mia, alcohol.

With ECHO data for dilated cardiac chambers,
moderate systolic dysfunction of the left and right
ventricle, diffusely suppressed contractility of the left
ventricle, moderate mitral and tricuspid regurgitation,
secondary pulmonary hypertension. LV: TDD/TSD
56/41.8 mm, EF — 43%, PWLV — 12 mm, IVS - 12 mm,
Ao asc — 37 mm, MV — MR - Il deg, TR — II-lll deg,
LA — 53/64/50 mm, 30 cm?, RV: TDD — 35/50 mm, RA
— 48/50 mm, PA — 41 mmHg, VCI — 18/16 mm.

Lung radiography — evidence of pulmonary con-
gestion. From laboratory tests: rapid Ag test for SARS-
Cov2 - negative; CK, CK-MB, troponin — normal, D-di-
mer — 364, PT — 28%, INR — 2.48, PLT — 148.

Started treatment with a diuretic, i.v. Digoxine,
Cordarone, Clexane/Sintrom — with reduction of the
shortness of breath in the following days. Two days
later with appearance of severe pain in the abdo-
men and left lumbar region. Consult from a surgeon
with conclusion — soft abdomen, mild palpatory pain,
preserved peristalsis, Bloomberg (=), no evidence of
acute surgical disease.

Abdominal echography — liver steatosis, normal
finding of gallbladder, bile ducts, spleen, bladder, no
visible pancreas behind gases, no evidence of free
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cBobogHa meuHocm, 2a3 B upeBHU bpumku, geceH u
AAB 6vbpek coc 3anaseH napeHxum, be3 koHkpemeH-
mu, 6e3 gpeHakHU HapyweHus. PenmaeHozpadusma
Ha abgomeHa e 6e3 gaHHU 3a XUugpoaepuyHu CeH-
ku u MHeBmonepumoHeyma, 2a3 B upeBHu 6pumku.
NabopamopHu uscaegBaHus B8 guHamuka: Troponin 8
Hopwma; D-dimer — 1287, 4825; Creatinine — 148; PT —
92%, INR — 1.11; ApTT - 27.9, 34,7.

OcvuwecmBeHa e KAT Ha abgomeHa, om koumo
uMa gaHHU 3a: cmeamo3aa Ha uepHus gpob, koHkpe-
MeHm B >kKAbuHusa mexyp — 12 mm, maaku guBepmu-
kyAu Ha cuzmama, 6e3 gaHHU 3a aopmHa gucekauus,
HopMaAHa Haxogka Ha gecHus bbbpek, AeBusm e ¢
Aeko 3agebeneH napeHxum ¢ HepaBHu koHmypu, 8
x0ga Ha apmepuanHama ¢asa auncBa koHmpacmu-
paHe Ha napeHxumMa Ha ueAusi 6vbpek, AauncBa ek-
ckpeuus Ha konmpacm B kvcHama ¢asa. 3akaloue-
Huemo e, ue cmaBa Bvonpoc 3a okay3us Ha AsBama
peHaAHa apmepus (due. 1, 2, 3).

Cvoc 3acunBaHe Ha 6oakume B kopema u 8 AsBama
AymbanHa obaacm, 6e3 ga ce noBause om meguka-
MeHmo3Hama mepanusi, BkalouBawa OAK, bonkoyc-
nokosiBawu u chasmoAumMuUUU U NpU Aunca Ha cbgoBa
xupypeaus B8 gpag LLlymeH, caeg koHCcyamauus ¢ ypo-
AO2, Xupype U uHBa3uBeH kapguonoz nauueHmvm e
mpaHcdepupaH 8 CBAAK ,Magapa“ 3a aopmoapme-
puozpadus u npeueHka 3a peBackyaapusauus.

Mpu npuema B KapguonozuuHama 6oAHuUua nha-
uueHmom e B8 mexkko 0bwo cbCcmosHUe, CbC CUAHU
bonku B AgBama nonoBuHa Ha kopema u B AgBama

& n'} (\ i :

Qua. 1. KAT Que. 2. KAT — mpombosa Ha a.renalis sin.  @ua. 3. KAT — okay3us Ha a.renalis sin.

fluid, gas in intestinal loops, right and left kidney with
preserved parenchyma, no concrements, no drainage
disturbances.

Abdominal radiography: no evidence of hydroae-
rial shadows and pneumoperitoneum, gas in intestinal
loops. Laboratory tests in dynamics: troponin normal;
D-dimer — 1287, 4825; creatinine — 148; PT — 92%,
INR — 1.11; ApTT - 27.9, 34.7.

CT of the abdomen: liver steatosis, gallstones
12 mm, small diverticula of the sigmoid, no evi-
dence of aortic dissection, normal finding of the
right kidney, left kidney — slightly thickened paren-
chyma with uneven contours, absence of the arte-
rial phase of the parenchyma of the whole kidney,
there is no excretion of contrast in the late phase.
Conclusion — occlusion of the left renal artery (Fig.
1, 2, 3).

Lately with intensification of the pain in the abdo-
men and left lumbar region, without response to drug
therapy including oral anticoagulants, painkillers and
spasmolytics, In the absence of vascular surgery in
Shumen, after consultation with a urologist, surgeon
and invasive cardiologist, the patient was transferred
to our hospital SBALK Madara for aortoarteriography
and assessment for revascularization.

On admission to the cardiology hospital the pa-
tient was in a severe general condition, with severe
pain in the left half of the abdomen and left lumbar

Fig. 1. CT Fig. 2. CT - thrombosis of a.renalis sin. Fig. 3. CT - occlusion of a.renalis.sin.
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AymbanHa obaacm, Hekynupawu ce om morphine,
C 2ageHe, npu pecnupamopHo nogBuxkeH, mek ko-
peMm, HesacuABawa ce npu naanauus 6oaesHeHocm;
C apummMmuyHa CbpgeyHa gelHOCm — NpegcbpgHO
MbkgeHe, CY 84 yg./min, AH — 139/96 mmHg; cvc
3anaseHu nyacauuu Ha nepudepHume apmepuu.

EKI' gaHHume noka3Bam: npegcbpgHO MbXKgeHe,
copgeuHa yuecmoma 84 yg./min, Hu3xogswa ST-ge-
npecusi go 1 mm B omBexkgaHus |, aVL, V4-V6, ¢ He-
2amuBHu T-BvAHuU — I, aVL, V4-V6, u ¢ neBokamepHa
xunepmpodus (duz. 4).

M. Stoynev
Acute thromboembolic occlusion... CARDIOLOGY&
Volume 5, Number 1 - 2022 CARDIAC SURGERY

region, not decreasing by Morphine, nausea, normal
movement of the abdominal wall with respiration, soft
abdomen, pain that does not increase on palpation.
With arrhythmia — atrial fibrillation, heart rate 84/min.,
BP 139/96 mmHg, preserved pulsations of the periph-
eral arteries.

ECG: Atrial fibrillation, HR 84/min, descendent
ST depression | mm - I, aVL, V4-V6, negative T
wave in |, aVL, V4-V6, left ventricle hypertrophy
(Fig. 4).

®uz. 4. EKT | Fig. 4. ECG

ExoKl e 6e3 gaHHU 3a mpomb6o3a B copgeuHu-
me kyxuHu. Hama exozpa¢cku gaHHU 3a 6enogpobHa
mpomboembonus (BTE).

HaHHume om npoBegeHume u3cAaegBaHus nokas-
Bam: 6bp3 Ag mecm 3a SARS-Cov2 — ompuuameneH;
Leu —10,0; Er — 4,55; Hb — 149; Tr — 148; PT — 92,3%;
INR — 1,11; aPTT - 34.7; creatinine — 148, 137, 146;
CrCl - 66 ml/min; D-dimer — 4825, 2408.

OcvwecmBeHa e aHzuozpadusa no chewHocm —
peHoBa3zozpadusi, om kosmo ce ycmaHoBu 3anaseHa
npoxogumMocm Ha a. renalis dextra, ocmpa gucmaaHa
mpomboemboauuHa okAy3us Ha 0CHOBHuUS kAOH Ha a.
renalis sinistra (¢uz. 5).

MNMpoBegeHa e koHcyamauusi CbC CbgoB xupype
om MBAA “Cobpue u mo3bk” — INaeBeH, u e B3emo pe-
weHue 3a uHmepBeHuuoHaAHa npouegypa ¢ AokaaHa
¢dubpuHoAu3sa.

Echocardiography — no data for intracardiac
thrombosis, no data for pulmonary thromboembolism.

Laboratory tests: rapid Ag test for SARS-Cov2 —
negative; Leu — 10,0; Er — 4,55; Hb — 149; Tr — 148;
PT — 92,3%; INR — 1,11; aPTT - 34.7; creatinine —
148, 137, 146; CrCl — 66 mls/min; D-dimer — 4825,
2408.

Emergency angiography performed — renovasog-
raphy. Conclusion: preserved patency of a. renalis
dextra, acute distal thromboembolic occlusion of the

main branch of a. renalis sinistra (Fig. 5).

A consult was held with a vascular surgeon from
MBAL ,Heart and Brain“ — Pleven, and a decision was
made for an interventional procedure with local fibri-
nolysis.
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MNpe3 geceH dpemopaneH gocmbn C apmepuaseH
uHmpoglocep 6 Fr ¢ kamemvp JR4/6Fr e uHmybu-
paHa a. renalis sin. AnAukupaH e uHmpaapmepuaAHO
heprain 7000 Ul. NaacupaH e Bogau Runthrough B8 a.
renalis sin. OcbwecmBeHu ca: mpombdpazmeHma-
uus ¢ Bogau u 6anoH (duz. 6); mpombacnupauus c
acnupauuoHeH kamemvp Capturer u gupekmHo ¢ ka-
membp JR 4/6Fr ¢ acnupupaHe Ha yepBeHu mpombu
(duz. 7). NokanHO uHmpaapmepuasHO € NPUAOXKEH
¢dubpuHoarumuk Actilyse 30 ml. N3BvpweHu ca guaa-
mauuu ¢ 6anoHu 1,5/20 mm u 2,0/20 mm pasgymu
go 14-18 amm. QuHanHuUaM HenocpegcmBeH aHauo-
2padcku pesyamam e pekaHanuzauus kom kaoHoBe
Ha a. renalis sin. (puz. 8).

MauueHmbm e ¢ nocmeneHHO pegyuupaHe go u3-
uesBaHe Ha bonkoBama cumnmomamuka. MpoBegeHa e
mepanus ¢ uHdy3us ¢ xenapuH nog koHmMpoa Ha ApTT.

By right femoral approach with arterial introducer
6Fr, JR 4/6 Fr catheter, wire Runthrough was placed
in the branches of a. renalis sinsitra. Heparin 7000 Ul
bolus i.a. A thrombus fragmentation was performed
with the wire and balloon (Fig. 6). Thromboaspiration
with aspiration catheter Capturer and directly through
the catheter JR 4/6 Fr was performed with aspiration
of red thrombi (Fig. 7). Local intraarterial fibrinolysis
with Actilyse 30 ml was made. Dilatations with bal-
loons 1.5/20 mm and 2.0/20 mm inflated to 14-18 atm.
Final angiographic result — recanalization of branches

of a. renalis sin (Fig. 8).

With gradual reduction until the disappearance of
the pain symptoms. Heparin infusion therapy contin-
ued according to control of APTT.

®uaz. 5. Okaysus Ha a. renalis sin. / Fig. 5. Occlusion of a. renalis sin.

®uz. 6. BaroHHa guaamauus @ua. 7. AcnupupaHu mpombu Qua. 8. PekaHaausauus Ha a. renalis sin.

Fig. 6. Balloon dilatation Fig. 7. Aspirated thrombi Fig. 8. Recanalization of a. renalis sin.
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CoenacHo EBponetckume npenopbku npu npeg-
cbpgHo MwokgeHe: OAK ce npenopbuBa 3a UHCyAmMHa
npeBeHuus nNpu nauueHmu C NPegcopgHo MbXkgeHe ¢
CHA2DS2-VASc ckop = 2 npu Mwke (IA). MauueHmu ¢ Bu-
cok xemopazuueH puck ca ¢ HAS-BLED ckop = 3 (lla B).

N3uucneHu ca CHA2DS2-VASc ckop 3, HAS-
BLED ckop 2.

MNMpogbrkeHa e mepanusma ¢ DOACs — Apixaban
(npu CrCl — 66 ml/min), 6ema-6aokep, guzumaauc,
guypemuuu, CmamuH U aHmuxunepmeH3uBHU megu-
kameHmu. KoHcyamauuu u npocaegsBaHe om cbgoB
Xupype u Hedponoe.

EKI Ha Bmopusi geH om AeueHuemo e nokasaHa
Ha due. 9.

M. Stoynev
Acute thromboembolic occlusion... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

According to the European Guidelines for atrial
fibrillation (AF): OAC is recommended for stroke pre-
vention in AF patients with CHA2DS2-VASc score = 2
(IA). Patients at high risk for bleeding are with HAS-
BLED score = 3 (lla B).

Estimated CHA2DS2-VASc score — 3, HAS-BLED
score — 2.

The therapy continued with direct oral anticoag-
ulant — Apixaban (CrCl — 66 ml/min), beta blockers,
digitalis, diuretics, statin and antihypertensive drugs.
Consultations and follow-up by a vascular surgeon
and nephrologist.

ECG on the second day is illustrated on Fig. 9.

Que. 9. EKT / Fig. 9. ECG

Ha mpemusi geH om nponekaBaHemo — B geHs,
NAQHUPaH 3a gexocnumaausauus, Ha cympewHa Bu-
3umauus nauueHmv>m e ¢ MomopHa adasus — 3aBa-
AsHe Ha 20B8opa go HeBbamokHocm ga Bv3npousBege
onpegeneHu gymu, ¢ uskpuBsBaHe Ha yCmHusi b2bA U
usnyckaHe Ha ma3oBu pe3epBoapu. KoHCyaAmupaH e ¢
HeBponoz — ¢ Obs. Mo3bueH UHPapkm — HEYMOUHEH.

MauueHmovm e mpaHcdepupaH 3a AeueHue B He-
BponozuuHomo omgeneHue Ha MBAA LlymeH, kamo
npegu npuema e ocobwiecmBeHa KT Ha 2naBeH mMo3bk.
3akaloueHuemo om npoBegeHomo u3caegBaHe e, ue
HSMa gaHHU 3a Xemopazusi U NpCHO opopmMeHa ucxe-
MUyYHa 30Ha. Haauue ca gaHHU 3a cmapu maaku mo-
3bUYHOCHYOBU UHUUgeHMU B obracmma Ha 6a3aAHu-
me agpa, uucmepHu u BeHmpukyau — 8 Hopma. Hava
gaHHU 3a NpeceH ucxemuyeH Mo3bueH uHcyam (MMW).
HabalogaBa ce myamuuHpapkmHa eHuedaronamus.

On the third day- the day planned for discharge
of the patient at the morning visitation we found him
with motor aphasia — speech impairment, inability to
reproduce certain words, with distortion of the corner
of the mouth and pelvic reservoir incontinence. Con-
sulted a neurologist — with Obs. Cerebral ischemic
infarction-unspecified.

The patient was transferred for treatment to the
Neurological Department of MBAL Shumen Hospi-
tal, and before admission a brain CT scan was per-
formed. Conclusion: no evidence of haemorrhage
and freshly formed ischemic area. Data for old small
cerebrovascular incidents in the area of the basal
ganglia, cisterns and ventricles in the norm. No fresh
ischemic cerebral infarction data. Multiinfarction en-
cephalopathy.
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Mpu npuema B HeBponozuyHOMO omgeAeHue na- Upon admission to the Neurological Depart-
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uueHmMvm e ¢ HeBponozuueH cmamyc: ompuu,. YMH
— Ae3us Ha VIl UMH BgsicHO no ueHmpaaseH mun,
2naBa u no2aeg cnpezHamu HaasBo, 3eHUUU egHak-
Bu, coxpaHeHa myckyaHa cuaa, CHP — 0buwo cHuke-
HU, cumempuuHu, 6e3 Hucmazbm, BKQ — momopHa
adasus. NIHSS5. Y3 Ha 2naBa u wus: B8 ycnoBus Ha
apummusi — Aeku amepockAepomuyHu NPOMEHU Ha
kapomugHu apmepuu, cmeHomuueH yuacmok B AsB8a
CMA, M1 ceameHm, noBuweHa cbgoBa pesaucmeHm-
Hocm Ha gBeme CMA. Mo3buHa amepockaepo3sa.

Mpu HaAuueH o2HuweH HeBponozuveH geduuum
om cbgoBama mepumopus Ha ACMA (adamuuHu
HapyweHust u Ae3us Ha YUMH). Mpuema e guazHo3a:
MpPOMB0eMBOAUYEH UCXEMUYEH MO3buUeH UHCYyAm B
bacelHa Ha ACMA.

MauueHmom e 6e3 6onaku B kopema u Aymban-
Hama obAaacm, ¢ HOpMaAHa guypesa. [daHHume om
AabopamopHume uscAegBaHusa nokasBam: 6vp3 Ag
mecm 3a SARS-Cov2 — ompuuameneH; D-dimer —
2408; creatinine — 150, 112; INR — 1.54; CRP - 138.
PenmeaeHozpadusama Ha beaus gpob e 6e3 UHOUA-
mpamuBHu Bb3naaumenHu npomeHu. HC — Moraxella
catarrhalis. TpoBegeHo e AeueHue ¢ Somazina,
Lucetam, Eliquis, 3-6nokep, Digoxin, Reverantza, guy-
pemuuu, CmamuH.

JexocnumanusupaH e CbC cmabuaHa XeMoguHa-
Muka, pegyuupaHe Ha peueBus geduuum, nepcuc-
mupauia yacmuyHa MomopHa adasusi, 6e3 MomopeH
geduuum, ¢ omaByyanu nposBu Ha 6bbpeuHa Hegoc-
mambuHoCcm.

OBCb)XOAHE

TpomboemboAuUuHUME YyCAOKHEHUS ce cpewam
yecmo npu npegcovpgHo MbkgeHe. ToBa onpegens
agekBamHama aHmukoagyanaHmHa mepanus kamo
Heobxoguma npeBeHuus 3a MO3bYHOCbLYOBU UHUU-
geHmu u cMbpm.

Bvp3omo pa3no3HaBaHe Ha MPOMBOEMBOAUYHO-
mo ycAoXkHeHue e 3agbrkumenHo 3a ocvwecmBsBa-
He Ha npaBuAHOMO U HaBpemeHHO AeueHue. B cayuau
Ha nepcucmupawa abgomuHaAHa u AymbanHa 6oaka,
npu noBuweHa Aakmam gexugpozeHasa CbC UAU be3
XemMamypus, npu HaAuuHu puckoBe 3a mpomboembo-
AUsS mpsbBa ga ce nogo3upa U 6vbpeueH uHpapkm

>> 170

ment with neurological status: negative brain cranial
nerves- lesion of VIl CN on the right in central type,
head and gaze conjugated to the left, pupils identical,
preserved muscle strength, DTR generally reduced,
symmetrical, without nystagmus, motor aphasia. NI-
HSS5. Ultrasound of the head and neck: in conditions
of arrhythmia — mild atherosclerotic changes of carot-
id arteries, stenotic area in the left MCA, M1 segment,
increased vascular resistance of both MCA. Cerebral
atherosclerosis.

In the presence of focal neurological deficits
from the vascular territory of the LMCA (aphatic
disorders and lesions of the LMCA), accepted di-
agnosis: Thromboembolic ischemic stroke in the
LMCA pool.

The patient had no pain in the abdomen and lum-
bar region, with normal diuresis, from the lab. tests:
Rapid Ag test for SARS-Cov2 — negative; D-dimer —
2408; Creatinine — 150, 112; INR — 1.54; CRP - 138.
Radiology of the lungs — without infiltrative inflamma-
tory changes. Nasal sample — Moraxella catarrhalis.
Treated with Somazina, Lucetam, Eliquis, b-blocker,
Digoxin, Reverantza, diuretics, statin.

Discharged with stable hemodynamics, reduction
of speech deficit — still persistent partial motor apha-
sia, no motor deficit, without manifestations of renal
failure.

DiscussioN

Thromboembolic complications are common in
atrial fibrillation. This defines the adequate anticoag-
ulant therapy as a necessary prevention of cerebro-
vascular accidents and death. Rapid recognition of
the thromboembolic complications is essential for the
proper and on time treatment.

In case of persistent abdominal and lumbar pain,
with elevated lactate dehydrogenase with or without
haematuria, if there is a risk of thromboembolism,
renal infarction should be suspected and CT scan
with contrast (MRI) angiography should be performed
[6]. Anticoagulant therapy personalized to individual



u ga ce HanpaBu KAT ¢ konmpacm (AMP) aH2uozpa-
¢us [6]. AHmukoazyrnaHmHama mepanus, cbobpase-
Ha ¢ uHguBugyanHume Hy>kgu BbB Bceku momeHm om
AeveHuemo, e ycnroBue 3a HamansBaHe Ha puckoGBe-
me om peuuguBu U MPoMBOEMBOAUYHU YCAOXKHEHUS
B gpyau cbgoBu 30HU.

Bbnpeku ue Hau-uecmo 3acsicam kopoHapHuU-
me cbgoBe, MO3bYyHUME CcbgoBe U apmepuume Ha
goAHume kpauHuuu, noHsikoza mpomb6oemboAuUHU-
me uHuugeHmu mMoz2am ga 3acezHam Bcsaka cbgo-
Ba 30Ha — apmepuu Ha 20pHU kpalHuuu, Me3eH-
mepuaAHU apmepuu, mpyHKyc ueAuakyc, peHaAHu
apmepuu u gp. Te3u emboAusauuu 3avecmsBam
npu naHgemusma om COVID-19, BkalouumeaHo u
kamo nocm-COVID-19 ycaokHeHus (14 u noBeue
gHU cneg uHbekmupaHemo). B Hawama kauHuka
nocmvnBam Hepsgko makuBa nauueHmu ¢ OMW,
BTE, mpomMb03u Ha 20pHU U goAHU kpauHuuu (dua.
10, 11, 12, 13).

MpaBu BneuamaeHue cpaBHuUMO no-mpygHama
peBackyaapuzauus Ha me3u nauueHmu c pe3ugyan-
HU mpom603u, HoBu emboAusauuu, peuuguBu, Bkalo-
UUMEeAHO U C BaAOHHU guAamauuu/cmeHmupaxe,
agekBamHa aHmukoazynauusi, mpombacnupauuu u
¢dubpuHoauza. Emo 3awo npu 6boAaHUME u npebone-
gyBaaume COVID-19 e om cbuiecmBeHo 3HaueHue
aHmukoazynanmHama npodusakmuka.

M. Stoynev
Acute thromboembolic occlusion... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

needs at each time of treatment is a condition for re-
ducing the risks of recurrences and thromboembolic
complications in other vascular areas.

Although they most commonly affect coronary
vessels, cerebral vessels and arteries of the lower ex-
tremities, sometimes the thromboembolic events can
affect any vascular area — arteries of upper extrem-
ities, mesenteric arteries, celiac trunk, renal arteries
and others. These embolizations are more common
in the COVID-19 pandemic, including also post-COVID
19 complications (14 days or more after infection).
Our Clinic often admits such patients with acute myo-
cardial infarction, pulmonary thromboembolism (PE),
thrombosis of the upper and lower extremities (Fig.
10, 11, 12, 13).

It is noticeable the comparatively more dif-
ficult revascularization of these patients with re-
sidual thrombosis, new embolizations, recurrenc-
es, including the use balloon dilatations/stenting,
adequate anticoagulation, thrombaspirations and
fibrinolysis. Therefore, anticoagulant prophylaxis
is essential in patients with COVID-19 and post-
COVID-19 patients.

Quz. 10. BTE nocm-COVID-19 nHeBmoHus

Fig. 10. PE post-COVID-19 infection

®uz. 11. Creg mpombdppazmeHmauus, mpombacnupauus u
AokanHa pubpuHoausa

Fig. 11. After thromboaspiration, thrombfragmentation
and local fibrinolysis
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®uz.12. Tpomboza Ha a.brachialis dex npu
MMM, mpemupaHa ¢ mpombacnupauus, 6a-
AOHHa guAamauusi u AokaaHa pubpuHoausa

Fig. 12. Thrombosis of a. brachialis
dex in atrial fibrillation, treated with
thromboaspiration, balloon dilatation and

local fibrinolysis

spodal aseq / nenAvd NHaKNHNVY

®uz. 13. Tpombo3sa Ha a. fem. superf. dex, a. poplitea dex, nocm-COVID-19 nHeBMoHuUs, mpemupa-
Ha ¢ mpombacnupauus u 6anoHHa guAamauus u AokanHa GubpuHoAusa

Fig. 13. Thrombosis of a. fem. superf. dex, a. poplitea dex post-COVID-19 associated pneumonia,
treated with thromboaspiration, balloon dilatation and local fibrinolysis

>> 72
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3 AKAIOYEHUE

Om aaegHa mouka Ha AeyeHuemo Ha mpom6o-
eMboAuuHume ycAokHeHUs — koaabopauusma Ha
kapguono3su, uHmepBeHuuoHanHU kapguoAo3u, aH-
2UOA03U, HEBPOAO3U, XUpyp3u U u3noA3BaHemo npu
cvomBemHume nokasaHu cAyyau Ha eHgoBackyaap-
Hama peBackynapusauus, BkalouBawa HaBpemeHHa

Volume 5, Number 1+ 2022

CONCLUSION

From the point of view of the treatment of the
thromboembolic complications — the collaboration
of cardiologists, interventional cardiologists, angi-
ologists, neurologists, surgeons and the use in the

indicated cases of endovascular revascularization,

mpombdpasmeHmauus, akmuBHa mpombacnupauus,
banoHHa guAamauus/cmeHmupaHe, azpecuBHa aH-
mukoagyrauus, GubpuHoAU3a U XupypauvHama peBa-
ckyaapusauusi, buxa gaau Hal- 20AAM WaHC 3a cha-
caBaHe Ha >kuBoma u coxpaHsBaHe Ha kauecmBomo
Ha >kuBom Ha nauueHmume.

including timely thrombus fragmentation, active

thromboaspiration, balloon dilatation/ stenting, ag-

gressive anticoagulation, would give the greatest
chance of saving life and preserving the quality of
life of the patients.
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3ACTPALLEH OT AMMNYTALMA KPAVHUK NMPU OCTPA TPOMBO3A KATO YCAOXKHEHUE
HA TE>XKKA ®OPMA HA COVID-19

I. BouHoB', N. NBaHoB? B. leHoB!

'"MBAA ,,Copue u Mo3vk” — lreBeH
2CBAAK B. TvpHoBo

ENDANGERED BY AMPUTATION LIMB IN ACUTE THROMBOSIS AS A COMPLICATION
OF SEVERE FORM OF COVID-19

G. Voynov', I. lvanov?, V. Genov’

"Heart and Brain Hospital — Pleven
2Cardiology Hospital — Veliko Tarnovo

Peslome. MpegcmaBsme KAuHUYEH cAyyal Npu hauUEHmM C 0OCMPO HacmbnuAa MpoMbo3a Ha A8 goAeH
kpatHuk Ha ¢doHa Ha mexkko npomuuawa uHdekuus SARS-CoV-2 Bupyc. MNauueHmbm HaMawe 3HavyuMu
puckoBu ¢akmopu 3a apmepuasHa mpombo3a, nopagu koemo npuexme, Ye € emuoA02UUYHO cBbp3aHa ¢
npomuyawama COVID-19 uHpekuus. C Hacmoswusa kauHuveH cayval uckame ga noguepmaem CAoXKHOC-
mma Ha AeueHuemo Ha COVID-19 acouuupaHume mpomMbo3u, usuckBawu ambuuupaH, Bucokocheuuaau-
3upaH voBewku u mamepuaneH pecypc.
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KalouoBu gymu: ocmpa apmepuaAHa mpombo3a, COVID-19 uHdekuus

Abstract. We present a clinical case of a patient with acute thrombosis of the left lower extremity as a
complication of severe form of SARS-CoV-2 virus infection. The patient had no significant risk factors for
arterial thrombosis, so we accepted etiological connection to ongoing Covid-19 infection. With this clinical
case, we want to highlight the complexity of treating Covid-19 associated thrombosis, which requires an
ambitious, highly specialized human and material resource.

Key words: acute arterial thrombosis, COVID-19 infection

YBon

Ocmpama ucxemus Ha kpauHuka ce xapakme-
pusupa c BHe3anHO HamaAsBaHe Ha apmepuanHama
nepdysus, C nNomeHuuaAHa 3anaaxa 3a ouensBaHemo
Ha kpalHuka, koemo usuckBa cnewHa oueHka u Ae-
veHue [1]. Hau-uecmume npu4uHU 3a ocmpa ucxe-
Mus ca emboAus, mpoMbo3a Ha HamuBHU apmepuu
uau pekoHcmpykuuu, nepudepHa apmepuasHa aHe-
Bpusma, gucekauus u mpaBmamuyHO apmepuaHo
yBpekgaHe. Vicxemusma ce knacudpuuupa kAuHUYHO
cnopeg knacudukauusma Ha Rutherford (maba. 1).

KauHuuHama oueHka onpegeas gaAu kpauHukom
e >kusHecnocobeH uau Heobpamumo yBpegeH. Pas-
2paHuueHuemo mexXkgy cmeneH lla u llb u mexXkgy cme-
neH llb u lll noHskoza moke ga bbge npegusBukamen-

>> 74

INTRODUCTION

Acute limb ischemia is characterized by a sud-
den decrease in arterial perfusion, with a potential
threat to limb survival that requires urgent evaluation
and treatment [1]. The most common causes of acute
ischemia are embolism, thrombosis of native arteries
or reconstructions, peripheral arterial aneurysm, dis-
section and traumatic arterial damage. Ischemia is
classified clinically according to Rutherford’s classifi-
cation (tabl. 1).

Clinical evaluation determines whether the limb
is viable or irreversibly damaged. Distinguishing be-
tween grade lla and llb and between grade llb and
Il can sometimes be challenging. Rapid diagnosis
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Ta6auua 1. Knacudukauusma Ha Rutherford / Table 1. Rutherford's classification

Class Category Prognosis Sensory loss Muscle Weakness DUS - arterial and venous
| Viable No immediate None None Audible Audible
Limb threat
lla Threatened: marginal Salvageable if Minimal - none None Often Audible
(salvageable if promptly treated promptly inaudible
treated)
llb Threatened: immediate Salvageable More than just Mild — Usually Audible
(salvageable with immediate if treated toes moderate Inaudible
revascularisation) immediately
1l Major tissue or Limb loss or Profound, Profound, None Inaudible
Permanent nerve damage permanent anesthetic paralysis
inevitable damage

cmBo. Bop3ama guazHocmuka u peBackyaapusauus
ype3 kamembpHa MpoMbBoAU3a U/uAu mpombacnupa-
uus uAu upe3 omkpuma xupypeus HamaasBam pucka
om 3azyba Ha kpalHuk u cMopm. MopBuuHama amny-
mauus ce npenopbuBa npu hauueHmu ¢ Heobpamu-
ma (kaac lll) ucxemus. Bonpeku cnewHama peBacky-
Aapu3auus CMbpmHOCMmMa U 20AeMume amnymauuu
ca Bucoku.

MpuyuHama 3a mpombo3ama e MHo2odpakmopHa.
Ta ce nosBaBa, koezamo uma gucbanaHc 8 eHgozeHHa-
ma aHmukoazynauus u xemocmasama 4pe3 CAOXKeH
namodu3auono2uyeH mexaHusbMm. B ucmopuuecku
nAaH mpu Yyecmo cpewaHu ¢akmopa npegpasnona-
2am kbm mpombo3a:

* yBpexkgaHe Ha eHgomeaHama Au2aBuua Ha Co-
goBama cmeHa;

* xunepkoazyAupyemo CbCmOosHUE;

* 3acmou Ha apmepuanHa kpvB.

Ocmpomo 3aboaaBaHe, npuyuHeHo om medxkka
ocmpa pecnupamopHa uHdekuus coc SARS-COV-2,
e npugpy>keHo om cbcmosHue Ha xunepkoazynabu-
Aumem. MHoxkecmBo nybaukauuu onucBam BeHo3Hu
mpoMboemMboAuUHU cbbumus, cBvp3aHu ¢ COVID-19,
HO apmepuasHuUme MpoMboemMboAUYHU cbbumus Bce
owe He ca gobpe npoyueHu [2].

QyHkuusma Ha eHgomenaa BkalouBa peayaupaHe
Ha Basogunamauusma, ¢pubpuHoAU3a U aHmMuazpeaa-
uusi. Tou kamo eHgomeAbm uz2pae 3HauumeAHa poAs
B8 mpombomuuHama peaynauus [3], xunepkoaayna-
UUOHHUMe npoduAu, HabalogaBaHu npu nhauueHmu-
me ¢ COVID-19, BeposmHo noka3Bam 3HauumeAHo
eHgomenHo yBpexkgaHe.

and revascularization by catheter thrombolysis and /
or thrombaspiration or by open surgery reduces the
risk of limb loss and death. Primary amputation is
recommended in patients with irreversible (class Ill)
ischemia. Despite urgent revascularization, mortality
and major amputations are high.

The cause of thrombosis is multifactorial. It oc-
curs when there is an imbalance in endogenous an-
ticoagulation and haemostasis through a complex
pathophysiological mechanism. Historically, three
common factors predispose to thrombosis:

- damage to the endothelial mucosa of the vessel
wall;

- hypercoagulable state;

- congestion of arterial blood.

The acute disease caused by severe acute respi-
ratory infection with SARS-COV-2 is accompanied by
a state of hypercoagulability. Numerous publications
describe venous thromboembolic events associated
with COVID-19, but arterial thromboembolic events
have not yet been well studied [2].

Endothelial function includes regulation of vasodi-
lation, fibrinolysis, and antiaggregation. Because the
endothelium plays a significant role in thrombotic reg-
ulation [3], the hypercoagulation profiles observed in
patients with COVID-19 are likely to show significant

endothelial damage.
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Matoousnonorua

COVID-19 moke ga goBege go noBuweH puck om
mpomMbBomuUYHU cbbumusa upes pasAuvHU hamoduau-
OAOZUYHU MexaHu3Mu [4]:

1. JucemuHupaHa uHmpaBackyaapHa koazyaauus.

2. Bv3naAumenHU uumokKuHu.

3. CuHgpom Ha akmuBupaHe Ha makpopazume.

4. AkmuBupaHe Ha cucmemama Ha komnAaemeHma.

5. CBpoxakmuBupaHe Ha peHUH-aH2UOMEH3UHO-
Bama cucmewma.

6. Xunokcus.

B cBemoBeH Mawab ocmpume apmepuasHu
mpom6o3u, cBop3aHu ¢ COVID-19, npegcmaBasBam
mepaneBmuueH npobaem nopagu Yecmu paHHU pem-
pombo3u, 3a2ybu Ha kpauHuk u B He manko cayuau
Bogam go ¢amaneH kpau [5].

KAVHWYEH CAYYAI

Kacae ce 3a 53-2oguweH nauueHm, nocmbn-
Baw, 3a nbpBu nom B Hawama kauHuka, npeBegeH
om COVID omgeneHue Ha gpyz2o AeyebHo 3aBege-
Hue nopagu BHe3anHo nosBuna ce cuAHa Hembpnu-
mMa bonka B AeBus goneH kpauHuk, npugpykeHa om
3azyba Ha uyBcmBumeaHocm u gBuzameneH ge-
¢duuum. MauueHmvbm nocmvnBa B yBpegeHo obuwlo
cbcmosiHue ¢ mexkka ocmpa guxameAHa Hegocma-
mbuHocm, nocregcmBue om COVID-19 acouuupaHa
nHeBmoHus (due. 1). AokanHusm cmamyc nokasBa:
AsB goneH kpauHuk ¢ nyAc Ha a. nonaumea cuHucmpa
u omcbcmBauw, nyAC gucmaaHo; 6e3 cemuBHocm u
akmuBHu gBukeHus B cowusa kpauHuk. Kokama Ha
XOgUAOMO U NpbCmume e baega u cmygeHa.

PATHOPHYSIOLOGY

COVID-19 may lead to an increased risk of throm-
botic events through various pathophysiological
mechanisms [4]:

1. Disseminated intravascular coagulation.

2. Inflammatory cytokines.

3. Macrophage activation syndrome.

4. Activation of the complement system.

5. Hyperactivation of the renin angiotensin sys-
tem.

6. Hypoxia.

Globally, acute arterial thrombosis is a big thera-
peutic problem due to the frequent early thrombosis,
limb loss and in many cases fatal ending [5].

CLINICAL CASE

The case is about a 53-year-old patient admit-
ted to our clinic for the first time, transferred from
the covid ward of another medical institution, due to
sudden severe unbearable pain in the left lower limb
accompanied by loss of sensitivity and motor deficit.
The patient is admitted with severe acute respiratory
failure due to COVID-19 associated pneumonia (Fig.
1). Local status — left lower limb with pulse of a. pop-
litea sinistra and no pulse distally. No sensitivity and
active movements in the same limb. Pale and cold
skin of the foot and toes.

Quea. 1. PevmeeHoBa cHumka Ha nauueHma

Fig.1 X-ray of the patient



Om aabopamopHume uscAaegBaHus ca koHcma-
mupaHu:

* WBC - 8,71; Gra — 8,14; Lym — 0,43; RBC - 5,6;
HGB - 161,0; HCT - 0,482; PLT — 203,0;

* MpompombuHoBo Bpeme PT [s/ — 15,3; npo-
mpomMbuHoBo Bpeme — INR — 1,14; aPTT — 30,9 ;

* eGFR — CKD EPI ¢popmyna — 82;

* Ypesa — 13,5; kpeamuHuH — 92,0;

MHgekcom Ha 2Ae3eHHOo-bpaxuaAHOMOo HaAs2aHe
(ABPI) e: A8 goneH kpalHuk — 0; geceH goaeH kpau-
Huk — 0,91.

C oeneg Ha maka ycmaHoBeHume KAUuHU4YHU
gaHHU npuexme, Ye ce kaca 3a ocmpa apmepuasHa
HegocmambuHocm Il b dyHkuuoHaneH knac no knaa-
cudpukauusma Rutherford. MNopagu ¢akma, ue kpaul-
Hukbm Be 3acmpaweH om Heobpamuma ucxemus, He
ce npegnpue nepudepHa aHzuozpadus.

MauueHmbm e nogeomBeH U HacouYeH 3a chewHa
onepamuBHa uHMepBeHuus — mpombekmomus.

Mog cnuHanHa aHecme3us U WameAHO nouyuc-
meHo onepamuBHO noAe e u3BbpweH onepamuBeH
gocmbn go a. honaumea cuHucmpa Ha HuBo I3 (nog
koasiHO). MocAouHO ce gocmuza go a. honAumea, a.
mubuaauc aHmepuop U mpyHkyc mubuonepoHeaAuc
cuH. Cowume ca HanokeHu Ha gbpxkanku. HanpaGBe-
Ha e HagAbkHa moMus Ha a. nonaumea u e omkpuma
mpombo3a Ha u3bpoeHume apmepuu. V3BopweHa e
mpombekmomus om a. nonaumea u ce nosBa8a gobwvp
ueHmpaneH kpbBomok (duz. 2). Careg koemo e u3Bop-
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Laboratory results:

- WBC - 8.71; Gra — 8.14; Lym — 0.43; RBC — 5.6;
HGB - 161.0; HCT — 0.482; PLT — 203.0;

- Prothrombin time PT /s/ — 15.3; INR - 1.14;
APTT - 30.9;

- eGFR — CKD EPI formula — 82;

- Urea — 13.5; creatinine — 92.0;

We performed ankle-brachial pressure index
(ABPI): left lower limb — 0; right lower limb — 0.91.

In view of the clinical data thus established, we
assumed that this was Acute Arterial Failure Il b func-
tional class according to the Rutherford classification.
Due to the fact that the limb was threatened with ir-
reversible ischemia, peripheral angiography was not
performed.

The patient was prepared and referred for emer-
gency surgery — thrombectomy.

Under spinal anaesthesia and a thoroughly
cleaned operative field, operative access was per-
formed to the a. poplitea sinistra at level P3 (below
the knee).

The a. poplitea, a. tibialis anterior and trun-
cus tibioperonealis sin were reached in layers. The
same were imposed on ligatures. Good central

blood flow appeared. Then the longitudinal tomia

QDue. 2. TpombomuuHU Macu, ekcmpaxupaHu om apmepusi nonaumea

Fig. 2. Thrombotic masses extracted from the popliteal artery
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weHa mpombekmomus Ha nogbegpeHume apmepuu u
ca xenapuHu3upaHu nocregoBamenHo. Tomusma e 3a-
wuma ¢ npogbakumeneH weB u 6/0 koHeu, LLlamen-
Ha xemocmagsa. [TocmaBeHu ca copkuueAn u pegoH-
gpeHaxk. N3BbpweH e nocroeH weB. M e HanpaBeHa
acenmuuHa npeBpb3ka. MpenpouegypHo e anaukupaH
xenapuH 6oayc gosa 5000 IU. MocmonepamuBHo e Ha-
3HaveHa nepdy3us ¢ xenapuH 18 IU/kg 3a vac.

B nopBusi canegonepamuBeH geH (20 uaca caeg
npouegypama) nauueHmbm ce onAakBa om cobuwu-
me cumnmomu, ¢ koumo e gowbA. lpu npeaaega e
C gaHHu 3a pempombo3a ¢ ABPI cuHucmpa 0. Mauu-
eHmbm e ¢ 6oaku B8 nokou, AuncBawu cemuBHocm
u akmuBHu gBukeHus. CBukaH e aekapcku konezu-
YyM U e obcbgeHo peonepamuBHo AeueHue. Mopagu
xenapuHoBama mepanus ce npemuHaBa kom obwa
aHecme3sus. LllameAHo e noyucmeHo onepamuBHo-
mo noAe u e peBusupaHa a. honaumea CuH. Apmepu-
ume Ha nogbegpuuume ca HanokeHU Ha gopXkanku.
HanpaBeHa e HanpeuHa momus Ha a. honAaumea cu-
Hucmpa u e omkpumo, ue e okaygupaHa om npeceH
mpomb. M3BvpweHa e mpombekmomus Ha a. nonau-
mea u cbgoBeme Ha nogbegpuuama. MpoBegeHa e
XenapuHu3auus Ha apmepuume. Tomusima e 3awuma
¢ koHeu, 5/0. HanokeHu ca cbp)kuueA u pegoH-gpe-
Haxk. NMocroeH weB. AcenmuuHa npeBpu3ka.

OmHoBo caeg onepamuBHOMO AeYeHUe NauueH-
mbm e Ha xenapuHoBa uHby3us 18 IU /ke 3a uac.

Nopagu mexkkama guxameAHa Hegocmamby-
Hocm 3apagu y8pegama Ha 6eAnogpobHUS NapeHXUM
om BupycHama uHdekuus nauueHmbm He mMoXa ga
ce ekecmybupa u e HacmaHeH 3a AeveHue B IHmMeH-
3uBHO omgeneHue Ha MexaHuuHa BeHmunauus. lNpe3
cnegBawume gHU CbCmMOSHUEMO Ha hauueHma no-
CmeneHHO ce cmabuAu3upa, guxameAHama Hegoc-
mambyHOCM Ce pegyuupa u ce cmuza go ekcmy-
bauus u 3akauBaHe Ha He uHBa3uBHa BeHmuaauus
Ha CPAP peXum. E>kegHeBHO ce caegu AokaAHusm
cmamyc Ha kpalHuka, kamo Hanuue e Bv3BopHama
yyBcmBumenHocm, gBuzamenHa ¢yHkuus u nyac Ha
a. mubuaauc nocmepuop, AuncBaul NyAc Ha a. mu-
fbuaAuc aHmepuop U MONAO XOQUAO U npbcmu — Bu-
maneH kpauHuk. B gba2usi nocmonepamuBeH nepuog
AokanHUsm cmamyc He ce BaowaBa, npoBegeHa e
agekBamHa u B 2onam 0bemM pexabuaumauus, guxa-
meAHama HegocmambyHOCM € pegyuupaHa go cme-
neH ga 6bge gexocnumaausupaH npu ABPI cuHucmpa
- 0,83, gekcmpa - 0,9. HasHaueHa My e mepanus 3a
goma: BumamuH K-aHmaz2oHucm — aueHokymapoa no
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of the femoral arteries was performed and hepa-
rinized sequentially. The tomia was sutured with a
long suture and 6/0 thread. Thorough haemostasis.
A core and regular drainage were installed. Layered
seam. Aseptic dressing. 500 OIU Heparin bolus
dose was administered preprocedurally. Postoper-
atively, heparin perfusion was administered 18 U /
kg per hour.

On the first day after surgery (20 hours af-
ter the procedure) the patient complained of the
same symptoms with which he came. A medical
team was convened and reoperative treatment was
discussed. Due to heparin treatment, general an-
aesthesia was performed. The operational field
was thoroughly cleaned and performed an audit of
a. poplitea sin was performed. The arteries of the
calves were held in place. A transverse tomia of the
poplitea sinistra was performed and an occlusion
by a fresh thrombus was found. A thrombectomy
was performed on the a. poplitea and the vessels
of the lower leg. Heparinization of the arteries was
performed. The tomia was sutured with a thread
5/0. Again, after surgery he was treated with Hepa-
rin infusion 18 1U/kg per hour.

Due to severe respiratory failure due to damage to
the lung parenchyma from the viral infection, the patient
could not be extubated and was placed for treatment in
an intensive care unit. In the following days the patient's
condition gradually stabilized, respiratory failure was re-
duced and extubation and non-invasive ventilation were
performed on CPAP mode. The local status of the limb
was monitored daily, restoring sensitivity, motor func-
tion, with a pulse of a. tibialis posterior, missing pulse
of a. tibialis anterior and warm sole and toes — vital
limb. In the long postoperative period, the local status
did not worsen, adequate and large-scale rehabilita-
tion was carried out, respiratory failure was reduced to
the point of being discharged with ABPI sinistra 0.83,

dextra 0.9. Assigned therapy at home: vitamin K antag-



cxema. Ha nauueHma e npenopbuaH kpamvk kypc
mepanusi ¢ XugpokCUXAOPOXUH 3a npodurakmuka Ha
¢dubpozHume npomeHu om COVID-19 uHdpekuusma.

Meceu, caneg gexocnumaausauusma Ha koHmpo-
AeH npeaneg e ycmaHoBeH BumaneH kpauHuk ¢ nyac
Ha a. mubuaauc nocmepuop, ABPI cuHucmpa — 0,85,
gekcmpa — 0,91. Onmumu3upaHa e opaaHama aHmu-
koagzynaHmHa mepanusi.

OBCb)XOAHE

Ocmpume apmepuasHu mpomMbo3u kamo ycaoxk-
HeHue Ha COVID-19 uHdekuusa ca Bce owe He gobpe
npoyyeH npobaem, nopagu Yyecmume pempombo3su ¢
Hvp3a 3azyba Ha BumanHocm Ha kpauHuka u He psag-
ko Bogsim go 2oAemu no obeM amnymauuu U 4ecmo
go damaneH u3xog. Yecmo ocmpama apmepuanHa-
ma HegocmambyHocm ce guagHocmuuupa 8 COVID-
omgeAeHust Ha AeuebHu 3aBegeHus, HaAMaWU pecypc
3a agekBamHo onepamuBHo AeueHue, mblU kamo Ae-
yeHuemo usuckBa BucokokBanuduuupaH MeguUUH-
cku nepcoHaA u MamepuanHa basa.

N3Bon

AeueHuemo Ha nauueHmu ¢ mexko npomuua-
wa COVID-19 uHdekuus e mepaneBmuuHo npegus-
BukamencmBo npegBug 2onemus Habop om mexkku
ycnokHeHus, koumo npegu3BukBa Bupyca. 3a on-
MUMaAHOMO AEYEHUE Ha hauueHmume C 02Aeg Ha
Hau-gobpus usxog 3a msax om uskalouumeaHo BaxkHo
3HaueHUe e nonazaHemo Ha MakcUMaAHU MeguuuH-
cku zpuku, ocuzypeHu om BucokokBaaudpuuupaH u
ambuuupaH MeguuuHcku nepcoHaa.
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onist — acenocoumarol according to the scheme. The
patient was recommended a short course of therapy
with hydroxychloroquine for the prevention of fibrotic
changes from the COVID-19 infection. One month after
the hospitalization, the limb was vital with a pulse of a.
tibialis posterior, ABPI — sinistra 0.85, dextra 0.91. Oral
anticoagulant therapy was optimized.

DiscussioN

Acute arterial thrombosis as a complication of
COVID-19 infection is still a poorly studied problem due
to frequent retrombosis with rapid loss of limb vitality
and often leading to large amputations and fatal end-
ing. Acute arterial insufficiency is often diagnosed in
medical institutions that do not have the resources for
adequate surgical treatment because the treatment re-

quires highly qualified medical staff and facilities.

CoNCLUSION

The treatment of patients with severe COVID-19
infection is a therapeutic challenge given the wide
range of severe complications caused by the virus.
For the optimal treatment of patients with a view to
the best outcome for them, it is extremely important
to provide maximum medical care provided by highly

qualified and ambitious medical staff.
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EPATA HA NMPELIN3HATA MEOVLIMHA: KAVHUYEH CAYYAN 3A ALK+ HEQPEBHOKAETBYEH
BEAOAPOBEH KAPLIMHOM W NPEFAEQ HA TEPANMEBTUYHUTE Bb3MO>XHOCTU

H. YuauHzupoBa, M. LjakoBa, [. JamaHoB

KnauHuka no meguuuHcka oHkonoeus, MBAA ,,Copue u Mo3vk” — lreBeH

THE ERA OF PRECISION MEDICINE: A CLINICAL CASE FOR ALK+ NON SMALL
CELL LUNG CANCER AND REVIEW OF THERAPEUTIC OPTIONS

N. Chilingirova, M. Tzakova, D. Damyanov

Medical Oncology Clinic, Hospital ,,Heart and Brain“ — Pleven

Peslome. Npe3 nocanegHume gBe gecemunemus mepaneBmuyHomo noBegeHue npu aBaHcupaaus u mMe-
macmamuyeH HegpebHokaembueH beaogpobeH kapuuHom (HOBK) npemvpnsa npomeHu, koumo beassa-
Xa epama Ha npeuusHama mMeguuuHa B oHkonozusma. [JHec npunokeHuemo Ha Mupo3uH-kuHasHume
uHxubumopu (TKW) Ha basa monekyAdpHO 2eHemuyHU xapakmepucmuku e cmaHgapm 8 AeyeHuemo Ha
HOBK. OmkpuBaHemo Ha npeHapexkgaHus B 2eHa Ha EML4-ALK npu o2paHuveHa nonyaauus hauueHmu
¢ HOBK Hu gage HoBu uHoBamuBHU NOgXxogu Ha AeuYeHuUe ¢ No-gobpu pesyamamu 3a nocmuzaHe Ha on-
mumaAHa mepaneBmuuHa cmpameaus.
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KalouoBu gymu: ALK-no3umuBen HOBK, TKU

Abstract. In the last 2 decades the therapeutic approach in advanced and metastatic non-small cell lung
cancer (NSCLC) was changed, that marked the era of precision medicine in oncology. Today, the use of
tyrosine kinase inhibitors (TKIs) based on molecular genetic characteristics is standard in the treatment
of NSCLC. The discovery of rearrangements in the EML4-ALK gene in a limited population of patients
with NSCLC has given us new innovative treatment approaches with better survival results to achieve an
optimal therapeutic strategy.

Key words: ALK-positive NSCLC, TKI

BbBEOEHUE

B Hauanomo Ha 20-mu Bek kapuuHoMbm Ha beAus
gpob e bua cpaBHumeAHo pAagko guazHocmMuuupaHo
3abonsBaHe, gokamo gHec e egHo om Hau-mexkkume
u yecmu oHkonoz2uuHU 3aboadaBaHus. Kamo couuanHo
3HauuMo 3aboasiBaHe nopagu wupokomo pasnpoc-
mpaHeHue, Bogewo go ukoHoMuuecku, COUUaAHU U
gemozpadcku wemu, kapuuHomMom Ha 6eaus gpob
ocmaBa gua2HOCMU4YHO U mepaneBmuyHO npegus-
BukameacmBo. bposim Ha 3aboaeAaume ce u3paBHsaBa
noumu ¢ mMo3u Ha noYyuHaAume — Hag 2,2 MUAUOHa
HoBu cayuas u noBeue om 1,8 noyuHanu. Mo gaHHuU
Ha hobokaH 3a 2020 2. 3aborsemMocmma om pak Ha
beaus gpob npegcmaBasBa 11,4% om Bcuuku cayuau
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INTRODUCTION

In the beginning of the 20th century lung cancer
was diagnosed as a relatively rare disease, while to-
day it is one of the most severe and common can-
cers. As a socially significant disease, due to its high
incidence, leading to economic, social and demo-
graphic damage, lung cancer remains a diagnostic
and therapeutic challenge. The number of newly di-
agnosed patients is almost equal to that of lung can-
cer deaths — over 2.2 million new cases and more
than 1.8 deaths. According to GLOBOCAN data for

2020, the incidence of lung cancer represents 11.4%



u Bogewa npuyuHa 3a cmbpm (18% om Bcuuku cay-
vau) [1].

Boacapus cnegBa cBemoBHume meHgeHuuu 3a
3aboAgemMocm U cMbpmHocm, Ho okoao 70% om na-
uueHmume ce guazHocmuuupam B HanpegHan mpe-
mu u yemBbpmu cmaguu Ha 3aboasBaHemo, kvge-
mo Bogewa mepaneBmuuHa BbamokHocm ocmaBa
AekapcmBeHomo AeueHue [2]. B Boacapus pakom
Ha beaust gpob e Hal-uecmomo 3rokavecmBeHo 3a-
bonaBaHe npu Mbkeme U € wWecmo nNo yuecmoma npu
>keHume, kamo npegcmaBasBa okono 19% om Bcuuku
3nokauecmBeHu 3aboasBaHus npu Mwkeme u 5% om
me3u npu >keHume. TeHgeHUuume B 3aboAsemocmma
u cmbpmHocmma nokasBam yBeauueHue u npu gBama
noaa u ca no-Bucoku om cpegHume 3a EBpona.

MpegBug couuanHama 3Ha4yumocm, Aowama
npo2Ho3a u Bucokama cmbpmHOCM emuoAoz2usima
U namozeHe3ama Ha 6eaogpobHus kapuuHom npeg-
cmaBasBam ozpomeH HayyeH uHmepec B muvpce-
Hemo Ha kaloua kvbm Hau-mouHus mepaneBmuueH
nogxog. KapuuHoMmbm Ha 6eaust gpob e 3abonsBaHe
C MHozodakmopHa emuonozusi, kamo cuHepauyHu
B3aumogeucmBus mexkgy puckoBume dakmopu mo-
2am ga okakam cvbwecmBeHo 3HaueHue Bobpxy 3a-
6onsemocmma. Obwonpuemume puckoBu ¢pakmopu
Mo2am ga bbgam obocobeHu B8 4 ocHOBHU 2pynu:
kaHuepozeHu Ha mlomloHeBus gum, paguauus, Xu-
Muuecku kaHuepozeHu, azbecm u HezoBume npous-
BogHu, cpeg koumo poasma Ha mlomloHonyweHemo
e Hau-wupoko guckymupaHa [3].

OcHoBHO pakom Ha beAus gpob ce geau Ha
gpebHokaembueH U HegpebHokaembueH (B koumo
ce BkalouBam ocmaHaAume XuCmOAO2UYHU hOg-
munoBe). Mpe3 2015 2. CBemoBHama 3gpaBHa op-
2aHuzauust (WHO) npegcmaBu HoBa kaacudukauus
Ha mymMopume Ha beaus gpob, naeBpama, mumyca u
cbpuemo, kosmo gobaBs peguua cowecmBeHu npo-
MeHu kbm cowecmByBanama go gomoezaBa knacu-
¢dukauus om 2004 z. [4].

leHemukama ymGBbpgu cBosma poas npu kap-
UUHOMa Ha beAus gpob u Ao2uuvHO gHec pakbm ce
Bvanpuema u kamo 3abonsBaHe Ha 2eHoMa. Peguua
2eHEMUYHU U enu2eHEMUYHU NPOMEHU Ha MOAEKYAHO
HUBo ca Heobxogumu 3a mpaHchopmupaHe Ha Hop-
MaAHUA bpoHxuaneH enumea B pak Ha 6eAus gpob.
Te3u monekyAHu npomeHu Bv3HukBam B pesyamam
Ha HapyweHue B oCHOBHU peayAamopHU MeXaHuU3Mu

N. Chilingirova et al.
The era of precision medicine... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

of all cases and remains the leading cause of death
(18% of all cases) [1].

Bulgaria follows the global trends for morbidi-
ty and mortality, but unfortunately about 70% of pa-
tients are diagnosed in advanced or metastatic stage,
where the leading therapeutic option remains system-
ic treatment [2]. In Bulgaria, lung cancer is the most
common malignancy in men and is the sixth most
common in women, accounting for about 19% of all
malignancies in men and 5% of those in women. Mor-
bidity and mortality trends show an increase in both
men and women and are higher than the average for
Europe.

Having in mind the social significance, poor
prognosis and high mortality rates, the etiology and
pathogenesis of lung cancer are all of huge inter-
est in the search for the key to the most accurate
therapeutic approach. Lung cancer is a disease with
a multifactorial etiology and the synergistic interac-
tions between risk factors could have a significant
impact on morbidity. Common risk factors are divid-
ed into 4 main subgroups: carcinogens of tobacco
smoke, radiation, chemical carcinogens, asbestos
and its derivatives, of which the role of tobacco is
widely discussed [3].

Lung cancer is mainly divided into small cell and
non-small cell lung cancer (which includes other his-
tological subtypes as well). In 2015, the World Health
Organization (WHO) presented a new classification
of tumors of the lung, pleura, thymus and heart, which
adds a number of significant changes to the existing
classification from 2004 [4].

Genetics has established its role in oncology and
logically today cancer is also considered a disease
of the genome. A number of genetic and epigenetic
changes at molecular level are required to transform
normal bronchial epithelium into lung cancer. These
molecular changes occur as a result of disruption in

basic cellular regulatory mechanisms and changes in
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Ha knemkama u npomeHu B koHmpoaa Ha pezaynauu-
ama Ha pacmexa [5]. Bogewa 3agauva Ha pakoBus
2€HOMEH aHaAu3 e u3sicHaBaHemo Ha MonekyAspHU-
me MexaHu3Mu, nogaexkawu B8 buonozusma Ha paka
Ha beAus gpob u ugeHmuduuupaHemo Ha oHkozeHu,
koumo no gedpuHuuus HOCAM Mymauuu u mMoz2am ga
H6bgam mapzaemu 3a HOBU NnpuueAHu mepanuu. VivieH-
Ho koHuenuusma 3a npeuusHa meguuuHa BopBu povka
3a pvka ¢ pasbupaHemo Ha 2eHomMa Ha paka, koumo
Hal-mouHo Moke ga ce gewudpupa upe3d cekBuHu-
paHe om cAaegBawo nokoneHue (NGS). JuazHocmuu-
HUmMe u mepaneBmuyHume cnocobu npu HegpebHo-
kaembuHua 6eaogpobeH kapuuHom npeBbaxoxkgam
me3u npu gpebHokaembuHus npegBug BvamokHocm-
ume 3a map2emHu U umyHomepanuu, 3ane2Hanu B
pymuHHama kauHuuHa npakmuka npu HanpegHaA u
Memacmasupan HegpebHokaembueH kapuuHom.

B AeueHuemo Ha HanpegHanus HegpebHokae-
mbueH benogpobeH kapuuHom nosBama Ha mupo-
3uH-kuHasHume uHxubumopu (TKW) e cBvp3aHa ¢
paskpuBaHe poansma Ha peuenmopa Ha enugepMan-
Hus pacmexkeH dakmop (EGFR). MNpu nauueHmu c
norokumenHu akmuBupawu mymauuu Ha EGFR
(geneuus Ha ek3oH 19 u moukoBa mymauus 8 ek3oH
21 L858R), nekyBaHu ¢ TKW (erlotinib, gefitinib uau
afatinib) obekmuBHomo noBausBaHe gocmuza go
70%, koemo e 8 nbmu no-gobbp omeaoBop B cpaBHe-
Hue ¢ xumuomepanus. Camu no cebe cu TKW uHxu-
6umopu npegcmaBasBam kaac Bucoko edpekmuBHu
npomuBomymopHu MmegukameHmu. Bonpeku zonemus
mepaneBmuueH edpekm u ygoakeHama cBobogHa
om npogpecus npexkuBsemocm cpegHo creg OKOAO
10-12 meceua nauueHmume pasBuBam pesucmeHm-
Hocm koM onpegeneHus TKW, koemo ce uspassBa
B npoepecus Ha 3aboAdBaHemo Hau-uyecmo C u3sBa
Ha MO3b4yHU Memacmaau. Hau-uecmume mexaHuamu
Ha npugobuma pe3ucmeHmHocm BkalouBam HoBa
Mymauus B mapzemHama kuHasa (Mymauusi Ha pe-
3ucmeHmHocm, B okono 60% om cayyaume T790M),
akmuBupaHe Ha baunac cugHaAHU hbmuwia, gucpe-
2ynauus Ha edpekmopHume npomeuHu u ¢eHomunHa
mpaHcdopmauus. 3amoBa guazHOCMuUUUpPaHEMO Ha
npozpecusima u Mapkepume Ha pe3ucmeHmHocm ca
om kalouoBo 3HaueHue 3a nocaegBawus mepaneB-
muuyeH nogxog. KoM MomMeHma mpema 2eHepauus
Mupo3uH-kuHasHUamM uHxubumop osimertinib ce npu-
ema 3a cmaHgapm Ha mepaneBmuuHo noBegeHue
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the regulation of growth [5]. The main aim of cancer
genome analysis is to elucidate the molecular mech-
anisms underlying the biology of lung cancer and to
identify oncogenes that by definition carry mutations
and may be targets for new targeted therapies. It is
the concept of precision medicine that goes hand in
hand with understanding the cancer genome, which
can best understood using next-generation sequiniza-
tion (NGS). The diagnostic and therapeutic methods
for non-small cell lung cancer are more than those for
small cell lung cancer, considering the potential for
targeted- and immunotherapies in the routine clinical
practice in advanced and metastatic non-small cell
lung cancer.

In the treatment of advanced non-small cell lung
cancer, the emerging role of tyrosine kinase inhibitors
(TKIs) has been associated with the discovery of the
role of the epidermal growth factor receptor (EGFR).
For patients with activating EGFR mutations (deletion
in exon 19 and point mutation in exon 21 L858R) treat-
ed with TKI (erlotinib, gefitinib or afatinib) the objective
response reaches 70%, which is better than chemo-
therapy. TKI inhibitors are a class of highly effective
antitumor drugs. Despite the great therapeutic effect
and prolonged progression-free survival, on average
after about 10-12 months patients develop resistance
to certain TKI, which is expressed as progression of
the disease mainly with brain metastases. The most
common mechanisms of acquired resistance include
a new mutation in the target kinase (resistance mu-
tation, T790M in about 60% of cases), activation of
bypass signaling pathways, dysregulation of effector
proteins, and phenotype transformation. Therefore,
the diagnosis of progression and markers of resis-
tance are a key for subsequent therapeutic approach.
Currently, the third-generation tyrosine kinase inhibitor
osimertinib is considered the standard of therapeutic
behavior after progression of first-line TKI in patients
who develop resistance due to the T790M mutation



cAeg npozpecust Ha nopBa AuHuUa TKW npu nauueH-
mu, koumo B xoga Ha AeyeHuemo cu c nbpBa uau
Bmopa 2eHepauust TKU pa3BuBam pesucmeHmHocm,
gonkawa ce Ha mymauusma T790M, Ho u B nbpBa
AUHUS Ha AeveHue 3a Bcuuku nauueHmu ¢ akmuGBu-
pawu mymauuu 6 EGFR.

Okono 85% om nauueHmume ¢ pak Ha Geaus
gpob ca c HegpebHokaembueH 6erogpobeH kapuu-
Hom (HOBK), kamo 5% ca Hocumeau Ha npeHapeX-
gaHe B 2eHa Ha aHanaacmuuyHama Aumdom kuHasa
(ALK) u okono 1% Ha ROS. [6]. AHannacmuuyHama
Aumdoma kuHasa e uneH Ha cemeucmBomo UHCY-
AUHOBUMeE peuenmopHU NpomeuH-Mupo3uH kuHasu,
nopBoHauanHO onucaHo kamo HykaeodocmuHoBa
(NPM)-ALK ¢y3uoHHa ¢opma B ALCL (anaplastic
large cell lymphoma) kaembuHa AuHus. Quauoroauu-
Hama poAs Ha ALK He e HanbAHO U3sICHEHa, HO Hsikou
gokazamencmBa nomBvpkgaBam peayrnamopHama
akmuBHocm Ha ALK B8 pas3Bumuemo u ¢pyHkuusma
Ha ueHmpaAHama u nepudepHama HepBHa cucme-
ma [7]. Mpe3 2007 2. 3a nbpBu nom ce cvobuiaBa
3a ALK npeHapexkgaHe npu HOBK npu maaka espyna
(7%) azuamcku nauueHmu [8]. Hau-uecmume pe3ya-
mamu om npeHapeXgaHe ca om meXkgyxpomo3omHa
UHBepcust B kecomo pamo Ha xpomo3oma 2, kosmo
cv3gaBa cauBaHe mexXgy 5' kpasa Ha EML4 2eHa u 3
kpas Ha ALK 2eHa Inv (2)-(p21p23). B peayamam Ha
akmuBupaHemo Ha cuzHanHus nom Ha ALK, caemu-
am 2eH EML4-ALK HacvpuaBa kaembuHama npoAu-
depauus [9]. Abepauuume B ALK 2eHa ca Hau-obu-
yauHu npu >keHu ¢ XxucmoAo2us 3a ageHokapuuHoM,
NpU Henywayu UAU YMEpPEHU nywauyu u ca B3aumHo
uskalouBawu ce ¢ mymauuume B8 EGFR u KRAS.
Memacmasume B ueHmpanHa HepBHa cucmema ca
obuualuHu npu masu cybnonyaauus om nauueHmu.
MpeHapexkgaHuama B8 ALK mozam ga 6bgam guae-
HocmuuupaHu ¢ in situ xubpugusauusa (FISH), umy-
Hoxucmoxumus (UXX), PCR uau cekBeHupaHe om
cnegBawo nokoneHue (NGS).

Haauuuemo Ha Mymauuu uAu npeHapeXkgaHe B8
2eHa ALK npaBu mymopa uyBcmBumeneH koM mupo-
3uH-kuHasHume uHxubumopu (TKW), koumo ce cBops-
Bam ¢ peuenmopHUME MupPO3uH KUHa3u U uHxubupam
Cu2HaAHUMe nbmuwia Hagony no Bepuzama [10]. Hs-
konko TKW Hamupam npuaokeHue B kauHuuHama npak-
muka no cBema: crizotinib, ceritinib,alectinib, brigatinib,
Lorlatinib, ensartinib, entrectinib. B ma3u cmamus we
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but also in the first-line setting for all patients with
activating mutations in EGFR.

About 85% of patients with lung cancer have
non-small cell lung cancer (NSCLC), with 5% of
them carrying rearrangements in the anaplastic
lymphoma kinase (ALK) gene and about 1% in
ROS. [6]. Anaplastic lymphoma kinase is a member
of the insulin receptor protein tyrosine kinase fam-
ily, originally described as a nucleophosmin (NPM)
— ALK fusion form in the ALCL (anaplastic large
cell lymphoma) cell line. The physiological role of
ALK is not fully understood, but some evidence
confirms the regulatory activity of ALK in the devel-
opment and function of the central and peripheral
nervous system [7]. In 2007, ALK rearrangement
in NSCLC was reported for the first time in a small
group (7%) of Asian patients [8]. The most common
rearrangement results from chromosomal inversion
in the short arm of chromosome 2, which creates
a fusion between the 5' end of the EML4 gene and
the 3' end of the ALK gene Inv (2)-(p21p23). As a
result of activation of the ALK signaling pathway,
the EML4-ALK fusion gene promotes cell prolif-
eration [9]. Aberrations in the ALK gene are most
common in women with adenocarcinoma histology,
in non-smokers or moderate smokers, and are mu-
tually exclusive with mutations in EGFR and KRAS.
Central nervous system metastases are common in
this subpopulation of patients. ALK rearrangements
can be diagnosed by in situ hybridization (FISH),
immunohistochemistry (IHC), PCR, or next-genera-
tion sequencing (NGS).

The presence of mutations or rearrangements in
the ALK gene makes the tumor sensitive to tyrosine
kinase inhibitors, which bind to receptor tyrosine ki-
nases and inhibit downstream signaling pathways
[10]. Several TKis are used in clinical practice around
the world: crizotinib, ceritinib, alectinib, brigatinib, lor-

latinib, ensartinib, entrectinib. In this article we will
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npegcmaBum cayvau 3a ALK+ ageHokapuuHom Ha b6e-
Aus gpob, kakmo u kpamuk npeaneg Ha ALK uHxubumo-
pume B AeveHuemo Ha berogpobHus kapuuHom, koumo
B epama Ha npeuusHama MeguuuHa ca om kalouoBo
3HaJYeHUe He camMo N0 OMHOWeEHUE Ha mepaneBmuuHo-
mo noBegeHue u npexkuBsemocmma, HO U O OMHouwe-
HUe Ha CbOMHOWEHUEMO ueHa/noA3a.

AHAMHE3A

MauueHmMvbm Ha 42 20guHU C gucnHes 6uBa npu-
em B nyAMOAO2UYHO OMmgeAeHUe Ha MecmHama 6oA-
Huua cAeg HenoBausHa om 10-gHeBHO aHmubuomuy-
HO AeyeHue nHeBMoHuS. MauueHmovm e 6uBw nywau,
npeycmaHoBuA mlomloHoONyweHemo npe3 NOCAEgHU-
me HakoAko Meceua, HO nywuA npe3 nocaegHume 21
20guHu no okono kymus gHeBHo. Mopagu cycnekmHa
myMopHa maca Ha npoBegeHama peHmezeHozpadus
B uemBbpmu ceameHM Ha gecHus bgA gpob e Haco-
ueH koM xupypauuHa kauHuka, kbgemo e usBopweH
BATC u amunuuHa pesekuus ¢ uea buoncus. Xucmo-
Aozusma nomBvprkgaBa caabo gudepeHuupaH 6eno-
gpobeH ageHokapuuHom. Buoncusma e usnpameHa
3a goNbAHUMEAHU MOAeKyAsIpHO 2eHemuuHU u3cAeg-
BaHus. Ha 6asa zeHemuuyHume uscaegBaHus e goka-
3aH mymop ¢ ALK npeHapexkgaHe, EGFR HezamuBeH,
ROS1 HezamuBeH u Ha 6asa umyHoxucmoxumus PD-
L1 no3umuBeH mexXgy 1-49%.

OBPA3HA ANATHOCTUKA

Bb3 ocHoBa Ha xucmoaoz2uuHUme u MoAekyasp-
HO2EHeEMUYHUME pe3yAamamu nauueHmbm e Haco-
ueH kom KauHukama no meguuuHcka oHkonozus u
npegcmaBeH Ha oHkokomumem B 6oAHuua ,Copue u
Mo3abk® — AeBeH, 3a onpegensHe Ha agekBamHomo
mepaneBmuuHo noBegeHue. KpbBHume nokasamenu
ca B Hopma C He3HauumeAHU KAUHUYHO HeCu2HU-
¢dukaHmHu omknoHeHus. NpoBegeHa e uenomenec-
Ha komnlombpHa momozpadus (KT) ¢ koHmpacm,
kakmo u KT Ha 2naBa/LIHC npe3 loHu 2021 2. ¢ uen
npaBuAaHo cmagupaHe npegBug nocaegBawomo Ae-
ueHue u npocnegsBaHe. KT gaBa gaHHU 3a manbk
naeBpaneH usauB BgscHo u naeBpaaHu agxesuu, kak-
mo u nHeBmModubposa gBycmpaHHo. B 6enogpobHus
napeHxum ce Buxkga oBanHa Ae3us B8 mpemu 6eno-
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present a case for ALK+ adenocarcinoma of the lung,
as well as a short review on all ALK inhibitors in the
treatment of lung cancer, which in the era of precision
medicine is of extreme importance regarding not only
treatment approach and survival rates, but cost effec-

tiveness at all.

PATIENT HISTORY/EXAMINATION

A 42 years-old male patient with dyspnea was
admitted to pneumology department of local hospi-
tal for unfavourable evolution of a pneumonia treated
by antibiotic therapy for about 10 days. Patient is a
former smoker, quitted smoking in the last couple of
months but smoked for the last 21 years up to a pack-
age of cigarettes daily. Because of a tumour mass
on X-ray examination in 4th segment of right lung he
was admitted to thoracic surgery department, where
VATS and atypical surgical resection for biopsy was
performed. Histology confirmed poorly differentiated
adenocarcinoma of the lung. Biopsy specimen was
further sent for molecular testing. Genetic tests re-
ported tumour is harbouring ALK rearrangement, but
is EGFR negative, ROS1 negative and immunohisto-
chemistry for PD-L1 between 1-49%.

DIAGNOSTIC IMAGING

Based on histology and molecular test results
patient was admitted to Medical oncology clinic
for initial staging and presented to tumour board in
Heart and Brain Hospital Pleven for defining the ap-
propriate treatment approach. Haematology results
were normal, only a few clinically not significant de-
viations. Full body CT scan and brain CT scan was
performed in June 20221 to accurately stage the
patient considering treatment and future follow up.
CT scan revealed small pleural effusion and pleural
adhesions in the right lung. The pulmonary paren-

chyma showed pneumofibrous changes bilaterally.
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gpobeH ceameHm BgsacHo ¢ akcuaaHu pasmepu 20/15
mm, cmeHogonupHa Ha naeBpama, kakmo u gaHHu
3a MeguacmuHaAHa U XuAyCcHa AumdageHonamus.
Hama gaHHU 3a Mo3byHU uAu BucuepanHu Memacma-
3u. Ha 6a3a nbpBoHauanHUMe 0bpasHu uscaegBaHus
nauueHmbm e cmagupaH kamo T4N3MO, stage IlIC
(duz. 1u 2).

1
4 mm

Volume 5, Number 1+ 2022

There was an oval lesion in the 3rd lung segment on
the right, with maximum axial dimensions 20/15 mm,
communicating with the pleura as well as CT data
for mediastinal and hilar lymphadenopathy. No brain
mets or other visceral metastasis. Based on initial
imaging performed patient was staged T4N3MO,
stage IlIC (Fig. 1 and 2).

2 979 r. M
Philips Portal
001987

CT Brain + C/A/P
DISPLAY
DISPLAY

Quza. 1. MiaxogHa KT ¢ uea cmagupaHe, ¢ gaHHU 3a myMopHa Maca B8 geceH 6sA gpob, MeguacmuHaAHa u XUAycHa AumdageHonamus

Fig. 1. Initial CT scan for staging, revealing a tumour mass in right lung and mediastinal and hilar lymphadenopathy

(o]

Heard and Brain Centre of Excellence
001259

CT C/A/P +HEAD
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345mA 120kV
21.6.2021 r. 13:00:13

N\EYEHMVE

Ha 6asa xucmonozusma, MoAekyAsdpHUme u3-
cnegBaHusa u npoBegeHama KT nauueHmbm 3anouBa
mepanus ¢ ALK uHxubumop — brigatinib, 8 agekBam-
Hama go3a — nvpBoHauanHo 90 mg p.o. gHeBHO 3a
nopBume 7 gHu; ako 90 mg Ha geH ce noHacam go-
bpe, goszama ce yBeauuaBa gonbAHUMEAHO go 180
mg p.o. gHeBHo, kamo mepanusma ce npogovakaBa
go npozpecust UAu HenpuemauBa mokcuuHocm.

®Duz. 2. NaxogHa KT ¢ ueA cmagupaHe ¢ gaHHu 3a mymopHa
mMaca B geceH baA gpob, MeguacmuHaAHa U XUAycHa AuMdage-
Honamus

Fig. 2. Initial CT scan for staging, revealing a tumour mass in
right lung and mediastinal and hilar lymphadenopathy

TREATMENT

Based on histology, molecular and CT scan re-
sults patient started treatment with an ALK inhibitor
— brigatinib in the appropriate dose — initially 90 mg
PO qgDay for the first 7 days; if 90 mg/day is well
tolerated, dose is further increased to 180 mg PO
gDay, considering continuing treatment until disease
progression or unacceptable toxicity and good qual-
ity of life.
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M3xog om aAeueHuemo u npocaegsBaHe

MoHUmopupaHemo Ha AeueHuUemo ce 6a3upa Ha
peayaapHomo npoBexXkgaHe Ha KT, xemamoAozuyHU u
BuoxuMuyHU uscaegBaHus, kakmo u kAuHUYEH npe-
2neg npegBug Hexemamoaoz2uvyHama mokcuvHocm.
o aHyapu 2022 2. nauueHmbvbm € npoBeA 7 kypca Ha
AeveHue ¢ brigatinib, noHacsH uskalouumenHo gobpe,
6e3 cuzHudukaHmMHU cmpaHuYHU peakuyuu u npu Ha-
NbAHO 3ana3eHo kauecmBo Ha >kuBom.

MopBama caeg 3anouBaHemo Ha mepanusma KT
¢ koHmpacm npe3 cenmemBpu 2021 2. gaBa gaHHu 3a
yacmuueH omzoBop kbm mepanusima (80% pegykuus
B pasmepume Ha nopBuuHus mymop) (pue. 3). MNopagu
noBeue om gobpume pesyamamu e B3emo peuweHue
nauueHmMbm ga npogb/Aku mepanusima cu ¢ brigatinib.

MocaegBawama KT 3 meceua no kbCHO npes ge-
kemBpu 2021 2. gokasBa Auncama Ha mymopHa maca
B beaus gpob, kakmo u Hama gaHHU 3a AuMdpageHo-
namus UAU ganeyHu Memacmasu, koemo geduHupa u
nbAHUSSIM omzoBop Ha mepanusma B pamkume Ha 6
Meceua om 3ano4yBaHe Ha AeueHuemo (due. 4).

Outcome and follow up

Treatment monitoring was performed by regular
CT scans, haematology and biochemistry for hae-
matological toxicity, as well as clinical examination
for non-haematological toxicities. Until January 2022
patient had 7 courses of brigatinib treatment, toler-
ated well with no significant treatment related side
effects.

First after treatment initiation contrast enhanced
CT scan in September 2021 revealed partial response
to therapy (80% reduction in the size of the tumour
mass) (Fig. 3). It was therefor decided the patient to
continue treatment with brigatinib.

Next CT scan 3 months later in December 2021
showed no data of residual tumour mass in right lung,
no data of lymphadenopathy, and no data of distant
metastases, which is defined as a complete response
to therapy in the time period of 6 months after initia-
tion of treatment (Fig. 4).

Heard and Brain Centre of Excell
Philips, In

WL 14.9.2021 r. 14:04:32

Quea. 3. YacmuueH omeaoBop Ha mepanusma / Fig. 3. Partial response to therapy

24.9.1979r. M

Heard and Brain Centre of Exc ce
1

CT BRAIN+C/A/P

C/A/P Arterial

331mA 140kV
7.12,2021 r, D9700:13

@uz. 4. MoaeH omzoBop Ha mepanusma

Fig. 4. Complete response to therapy



OBCb)XOAHE

M3non3BaHemo Ha mepanus ¢ ALK TKW Hu gaBa
ugaA HoB mepaneBmuueH nogxog Ha basa HoBume u
no-gobpu pesyamamu npegBug gaHHUMe om KAUHUUY-
HU npoy4BaHusa 3a nbpBa, Bmopa u mpema 2eHepa-
uusa ALK uHxubumopu, cpeg koumo Moxkem ga usbu-
pame 3a nbpBa AUHUS Ha AeueHue.

Crizotinib e nepopaneH TKW, nobpBoHauanHo
paspabomeH kamo c-MET uHxubumop, ogobpeH 3a
AeueHue Ha nauueHmu ¢ NSCLC ¢ ALK abepauus.
MopBusm B kaaca uHxubumop Ha mupo3uH kuHa-
3ama nvpBoHauaAHO e ogobpeH 3a ynompeba npu
ALK-no3umuBHu nauueHmu ¢ HOBK B CALLl npe3
2011 2. Bv3 ocHoBa Ha nbpBoHauanHume pes3yama-
mu om npoyyBaHusama ¢a3sa | u Il (PROFILE 1001 u
PROFILE 1005), koumo cvobwaBam 3a cpegHa npe-
»kuBsemocm 6e3 npogpecus om 8-10 meceua cpeg
yyacmHuuume. [locaegBawume paHgomMu3upaHu
npoyuBaHus, cpaBHsBawu crizotinib ¢ xumuomepa-
nus Npu nauueHmu cAaeg npegwecmBawa mepanus
(PROFILE 1007) uAu HenekyBaHu (PROFILE 1014),
cbobwaBam 3a 3HaUUMeAHU nogobpeHus B npeXku-
Bsemocmma 6e3 npoegpecus. Mpugobumama pesuc-
meHmHocm KoM crizotinib e uecmo cpewaHa nopagu
BmopuuHu mymauuu B8 ALK 2eHa, koemo ozgpaHuuaBa
HezoBama edukacHocm go okono egHa 2oguHa [11].
OcBeH moBa crizotinib e nokasaa cuaHa akmuBHocm
u npu npeHapeXgaHe Ha ROS1 2eHa, nopagu koemo
npe3 2016 2. noayyaBa ogobpeHuemo Ha FDA 3a ae-
yeHue Ha nauueHmu ¢ memacmamuueH HOBK, yuu-
mo mymopu ca ROS1-no3umuBHu.

Bmopa zeHepauusa ALK TKWU (brigatinib, ceritinib,
alectinib) ca paspabomeHu 3a npeogonsBaHe Ha pe-
3ucmeHmHocmma kom crizotinib [10], Bonpeku ue
me ca edekmuBHu u B nopBa AUHUS Ha AeuyeHue.
Mpu mepaneBmuyHo HauBHU nauueHmu, alectinib
nogobpaBa cBobogHama om npozpecus npexkuBs-
emocm ¢ Manko cmpaHuvyHu edpekmu B cpaBHeHue
crizotinib [12].

Brigatinib e Bmopa 2eHepauusi TKW 3a uHXxu-
bupaHe Ha ALK ¢y3uu, mymauus 8 EGFR (L858R),
kako u ROS1 ¢y3uu. Brigatinib uma geucmBue cpe-
wy 17 usBecmHu Mymauuu 3a pesucmeHmHocm npu
ALK, BkalouumenHo G1202R u L1196M. OcBeH moBa
brigatinib uma Hag 12 nbmu no-2oAam nomeHuuaa 3a
uHxubupaHe om crizotinib. Brigatinib ce memabunu-
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DiscussioN

Initiating treatment with ALK TKis is giving us a
whole new treatment approach regarding new better
results for response rate and survival, depending on
their mechanism of action and response rates based
on the several clinical trials for first, second and third
generation ALK inhibitors, we could choose from for
first line setting.

Crizotinib is an oral TKI originally developed as a
¢c-MET inhibitor approved for the treatment of patients
with NSCLC with ALK aberration. The first in class
tyrosine kinase inhibitor was originally approved for
use in ALK-positive patients with NSCLC in the Unit-
ed States in 2011 based on initial results from phase
I and Il clinical trials (PROFILE 1001 and PROFILE
1005), which reported a median progression free sur-
vival (PFS) of 8-10 months. Subsequent randomized
trials comparing crizotinib with chemotherapy in pa-
tients after prior therapy (PROFILE 1007) or untreat-
ed (PROFILE 1014) reported significant improvements
in progression-free survival. Acquired resistance to
crizotinib is common due to secondary mutations in
the ALK gene, which limits its efficacy to about one
year [11]. In addition, crizotinib has shown strong ac-
tivity in the rearrangement of the ROS1 gene, which is
why in 2016 it received FDA approval for the treatment
of patients with metastatic NSCLC whose tumors are
ROS1-positive.

Second-generation ALK TKis (brigatinib, ceritinib,
alectinib) have been developed to overcome crizotinib
resistance [10], although they are also effective in
first-line treatment. In therapeutically naive patients,
alectinib improved progression-free survival with less
side effects compared to crizotinib [12].

Brigatinib is a second generation TKI for inhibi-
tion of ALK fusions, mutations in EGFR (L858R), and
ROS1 fusions. Brigatinib acts against 17 known mu-
tations for resistance in ALK, including G1202R and
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3upa ocHoBHo om CYP2C8 u CYP3A4 u ocHoBHusm
nbm Ha ekckpemupaHe e npes uepHus gpob [13].

(Qaza Il npoyuBaHemo ALTA npegcmaBs pesyA-
mamume om npuAokeHuemo Ha brigatinib npu Hag
220 nekyBaHu c crizotinib nauueHmu ¢ nokaaHo aBaH-
cupaA uau memacmamuyeH ALK-no3umuBeH HOBK.
Pesyamamume caeg 2-20guwHO npocaegsBaHe no
omHoweHue Ha cBobogHama om npozpecus npe-
uBsemocm (PFS) ca 16,7 cnpsmo 9,2 B noasa Ha
brigatinib [14, 15].

Bv3 ocHoBa Ha mesu pedyamamu brigatinib no-
AyvaBa yckopeHo ogobpeHue om FDA 3a AeueHue
Ha nauueHmu ¢ aBaHcupan ALK-no3umuBeH HOBK,
koumo ca npozpecupanu Ha crizotinib uau coomBem-
HO umam HenoHocuMocm KbM mepanusma C Hezo0.
MHuuuupaHomo ¢asa 3 npoyuBaHe ALTA 3a brigatinib
cnpsmMo crizotinib npu 275 ALK-no3umuBHuU nauueH-
mu ¢ HOBK usHacsa gaHHu 3a PFS om 24 meceua B
pamomo c brigatinib u 11 8 moBa ¢ crizotinib. OcBeH
moBa ORR e 71% 3a brigatinib cnpsmo coomBemHo
60% 3a crizotinib [16]. Ha 6a3a me3u gaHHu FDA ogo-
6psaBa brigatinib 3a nopBa AUHUSA Ha AeueHue npu na-
uueHmu ¢ ALK-no3umuBeH memacmamuueH HOBK.

Alectinib e Bmopa 2eHepauus ALK u RET uHxubu-
mop. Alectinib gemoHcmpupa u Bucoka edpukacHocm
u cnpamo HakoAko Mymauuu 3a peaucmeHmHocm kom
crizotinib kamo L1196M, G1269A, C1156Y, F1174L,
1151Tins, L1152R, Ho He u G1202R. E¢ukacHocmma
Ha alectinib e oueHeHa B gBe dasa 2 npoyuBaHus B
nonyaauusi om pesucmeHmHu Ha crizotinib ALK-no-
3umuBHu nauueHmu [18, 19]. UskalouumeaHume pe-
3yamamu om me3u npoy4BaHus gaBam ocHoBaHue
3a ogobpeHue 3a alectinib npu nauueHmu ¢ ALK-no-
3umuBeH, crizotinib-peaucmenmer HOBK. Bnocaeg-
cmBue ca uHuuuupaHu peguua gpyau npoyyBaHus u
3a Mssicmomo Ha alectinib 8 nbpBa AUHUS Ha AeueHue.
Ha 6asa npeBv3axogcmBomo cu cnpsmo crizotinib
alectinib noayuaBa u ogobpeHue 3a nbpBa AuHUSA Ha
AeyeHue npu aBaHcupan ALK-no3umuBen HOBK.

Ceritinib om cBos cmpaHa cowo e Bmopa 2eHepa-
uus nepopaneH ALK uHxubumop, ¢ akmuBHocm u edu-
kacHocm u kom ALK mymauuu, Bo3HUkHaAu caeg npu-
AokeHuemo Ha crizotinib — L1196M, G1269A, 11171T,
S12086Y [20, 21]. Ceritinib uHxubupa aBmodochopunu-
paHemo Ha ALK. AAmepHamuBHU nomeHuuaAHU map-
2emu Ha ceritinib ca IGF-1 R, InsR, ROS1. Ceritinib no-
AyyaBa nopBoHauaAHO 0gobpeHue 3a AeueHUemo Ha
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L1196M. In addition, brigatinio has more than 12
times the potential for inhibition compared to crizo-
tinib. Brigatinib is mainly metabolised by CYP2C8
and CYP3A4 and the major route of excretion is
via the liver function [13]. The phase 2 ALTA study
reports the results for brigatinib in over 220 crizo-
tinib-treated patients with locally advanced or meta-
static ALK-positive NSCLC. The results for PFS after
2 years follow-up were 16.7 versus 9.2 in favor for
brigatinib [14, 15]. Based on these results, brigatinib
received accelerated FDA approval for the treatment
of patients with advanced ALK-positive NSCLC who
have progressed on crizotinib or are intolerant to
crizotinib. The initiated phase 3 ALTA study for bri-
gatinib versus crizotinib in 275 ALK-positive patients
with NSCLC reported 24-month PFS in the brigatinib
arm and 11 in the crizotinib arm . In addition, the
ORR is 71% for brigatinib versus 60% for crizotinib
[16]. Based on these data, FDA approved brigatinib
for first-line treatment in patients with ALK-positive
metastatic NSCLC.

Alectinib is a second generation ALK and RET
inhibitor. Alectinib has also demonstrated high ef-
ficacy against several crizotinib resistance muta-
tions such as L1196M, G1269A, C1156Y, F1174L,
1151Tins, L1152R, but not G1202R. The efficacy of
alectinib was evaluated in two phase 2 clinical trials
in a population of crizotinib-resistant ALK-positive
patients [18, 19]. The outstanding results of these
trials led to the approval of alectinib in patients
with ALK-positive, crizotinib-resistant NSCLC. Sub-
sequently, a number of other trials were initiated
looking for the role of alectinib in first-line setting.
Based on its superiority over crizotinib, alectinib is
also approved for first-line treatment in advanced
ALK-positive NSCLC.

Ceritinib, on the other hand, is also a second-gen-
eration oral ALK inhibitor, with activity and efficacy
against ALK mutations that occur after administration
of crizotinib — L1196M, G1269A, 11171T, S1206Y [20,
21]. Ceritinib inhibits the autophosphorylation of ALK.



ALK-no3umuBHuU nauueHmu, koumo ca npozpecupanu
UAU He noHacsim crizotinib, a kamo nvpBa AuHus Ha me-
panus BnocaegcmBue npe3 2017 2. OgobpeHuemo e
Ha 6a3a peayamamume om npoyuBaHusima ASCEND-1
u 2. B nocaregBanomo ¢dasa 3 paHgoOMu3upaHO MHO20-
ueHmpoBo npoyuBaHe ASCEND-4, HenekyBaHu ALK-
no3umuBHu nauueHmu ¢ HOBK ca paHgomu3upaHu
ga noayuyam ceritinib uAu naamuHa-6asupaHa Xumu-
omepanusi go npogpecus UAU HenpuemauBa mokcuu-
Hocm. Pesayamamume nokasBam cpegHa cBobogHa
om npozpecusa npexkuBsemocm om 16,6 meceua npu
ceritinib cnpsimo 8,1 npu cmaHgapmHama xumuomepa-
nus npu o6ekmuBHa cmeneH Ha omzoBop om 73% 3a
TKW cnpsmo 27% 3a pamomo ¢ xumuomepanus [22].
CxogHu obewaBawu pesyamamu ca nomBbpgeHu u
BvB ¢aza 3 npoyuBaHemo ASCEND-5 [23]. Hama par-
gomu3upaHo npoy4BaHe, koemo gupekmHo ga cpaB-
HsBa ceritinib u crizotinib, Bbnpeku ue Ha 6asza pegu-
ua mMemaaHaAnusu ceritinib ce acouuupa ¢ ygoakeHa
cBobogHa om npozpecus u obwa npekuBsemocm B
cpaBHeHue c crizotinib [24].

Ensartinib e cowo Bmopa zeHepauus ALK uHxu-
6umop, yusmo ueA e ga nogobpu epekmuBHocmma
npu memacmasu B8 LIHC. MNokas3Ba akmuBHocm MET,
Axl, ABL, EPHA2, LTK, ROS1 u SLK. lNpegkAuHUYHuU-
me gaHHU gemoHcmpupam nho-gobpa epekmuBHocm
cnpamo crizotinib u gpyau Bmopa zeHepauus TKU.
BvB ¢asza 3 mHO20UueHMpPOBOMO, paHgoOMu3upaHo npo-
yuBaHe eXalt3 cpegHama cBobogHa om npozpecus
npexkuBsemocm npu npuaokeHue Ha ensartinib e 25,8
meceua B cpaBHeHue ¢ 12,7 meceua npu crizotinib.
O6ekmuBHuam omzoBop kbm AeueHuemo om cBos
cmpaHa e 75% cnpsamo 67% B noa3a Ha Bmopa ze-
Hepauus TKW. Ao2uyHo Ha 6asa mes3u pesyamamu
ensartinib 6u npegcmaBasaBan u HoBa onuus Ha Aeue-
Hue B nvpBa AuHusa npu ALK-no3umuBex HOBK [25].

IonbAHumenHu BapuaHmu 3a AeueHue Bkalou-
Bam u mpema geHepauus ALK uHxubumopa lorlatinib
u entrectinib.

Lorlatinib e mpema 2eHepauusi ALK- u ROS1-un-
Xubumop, HacoueH koM Mymauuume, koumo npegus-
BukBam pe3ucmeHmHocm kom crizotinib u ocmaHaau-
me 2eHepauuu TKW. 3amoBa lorlatinib npegcmaBasBa
peanHa mepaneBmuuHa cmpameaus npu mexkko
npempemupaHu ALK-no3umuBHu nauueHmu ¢ HOBK.
MonyuaBa yckopeHo ogobpeHue om FDA npe3 2018
2. 3a ALK-nosumuBeH memacmamuueH HOBK caeg

N. Chilingirova et al.
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Alternative potential targets of ceritinib are IGF-1 R,
InsR, ROS1. Ceritinib received initial approval for the
treatment of ALK-positive patients who progressed on
or did not tolerate crizotinib, and as first-line therapy
thereafter in 2017. Approval is based on the results
of studies ASCEND-1 and 2. In the following phase 3
randomized multicenter study ASCEND-4, untreated
ALK-positive patients with NSCLC were randomized
to receive ceritinib or platinum-based chemotherapy
until progression or unacceptable toxicity. The results
show a mean progression-free survival of 16.6 months
with ceritinib versus 8.1 with standard chemotherapy
with an objective response rate of 73% for TKI versus
27% for chemotherapy [22]. Similar promising results
were confirmed in the phase 3 study ASCEND-5 [23].
There is no randomized study that directly compares
ceritinib and crizotinib, although based on a number
of meta-analyzes, ceritinib has been associated with
prolonged progression-free and overall survival com-
pared to crizotinib [24].

Ensartinib is also a second-generation ALK inhibi-
tor that aims to improve the effectiveness in the pres-
ence of CNS metastases. It shows activity for MET,
Axl, ABL, EPHA2, LTK, ROS1 and SLK. Based on
preclinical data it demonstrated better efficacy than
crizotinib and other second-generation TKIs. In the
phase 3 multicenter, randomized, eXalt3 study, the
mean progression-free survival with ensartinib was
25.8 months compared to 12.7 months with crizotinib.
The objective response to treatment is 75% compared
to 67% in favor of the second-generation TKI. Logi-
cally, based on these results, ensartinib would also
be a new first-line treatment option for ALK-positive
NSCLC [25].

Additional treatment options include third-genera-
tion ALK inhibitors lorlatinib and entrectinib.

Lorlatinib is a third-generation ALK- and ROS1-in-
hibitor targeting mutations that cause resistance to
crizotinib and other generations of TKIs. Therefore,
lorlatinib is a viable treatment strategy in severely
treated ALK-positive patients with NSCLC. It receives
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npozpecus Ha crizotinib u noHe eguH gpys ALK TKI,
kakmo u 3a nauueHmu, koumo ca npozpecupanu
cneg nbpBa AuHusi AeueHue ¢ alectinib uau ceritinib.
BvB dpasza 3 npoyuBaHemo CROWN, koemo cpaBHsBa
lorlatinib ¢ crizotinib kamo nopBa AuHUS Ha mepanus,
nbpBuuHama kpalHa uea e cBobogHama om npozpe-
cus npexkuBsemocm, kamo npu lorlatinib e omuemeHo
cmamucmuyecku 3Ha4yumo KAUHUYHO nogobpeHue
Nno Mo3u nokazamea cnpsamo crizotinib u cbomBemHo
MoxXe ga ce npueme kamo nomeHuuanHa HoBa nvpBa
AUHUS Ha AeuyeHue 3a nauueHmu ¢ ALK-no3umuBeH
6enogpobeH kapuuHom [26, 27].

Entrectinib om cBosi cmpaHa e cenekmuBeH ne-
popaneH uHxubumop Ha TRKA, TRKB, TRKC, ROS1,
ALK, ¢ nomeHuuan ga npemuHaBa kpbBHOMO3buHa-
ma bapuepa Ha 6asa npekAuHuuHUME uscAegBaHus
U cuAHa BompeuepenHa akmuBHocm. To3u TKU e
uscnegBaH B gBe ¢dasza 1/2 kauHuuHuU npoyuBaHus
(basket trials) — Alka-372-001 u STARTRK-1, Bkalou-
Bawu coaugHu mymopu ¢ npeHapexkgaHe B TRK,
ROS1 unu ALK [28, 29].

B 3AKAIOUEHUE

Moxkem ga mBvpgum, ue ALK TKW uHxubu-
mopume npakmuuecku beas3axa HoBa epa 8
AeyeHuemo Ha ALK nosumuBHus 6enogpobeH
kapuuHom, kamo gagoxa HOBu uHoBamuBHuU Bb3-
MOXKHOCMU 3a AevyeHue Ha masu cybnonyaauus
nauueHmu. IMeHHO u3bopbm Ha nogxogswa nop-
Ba AUHUS Ha AevyeHue onpegeAs U no-gobpume
mepaneBmuuHu pe3yamamu 3a Bceku koHkpemeH
nauueHmcku cayuad.
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accelerated FDA approval in 2018 for ALK-positive
metastatic NSCLC after progression on crizotinib and
at least one other ALK TKI, as well as for patients
who have progressed after first-line treatment with
alectinib or ceritinib. In the phase 3 CROWN study
the primary endpoint is progression-free survival,
with statistically significant clinical improvement ob-
served in lorlatinib arm compared to crizotinib arm
and therefore is considered a potential new first-line
treatment for patients with ALK-positive lung cancer
[26, 27].

Entrectinib, in turn, is a selective oral inhibitor of
TRKA, TRKB, TRKC, ROS1, ALK, with the potential
to cross the blood-brain barrier based on preclinical
studies and strong intracranial activity. This TKI was
studied in two phase 1 and 2 clinical trials (basket
trials) — Alka-372-001 and STARTRK-1, involving sol-
id tumors with rearrangement in TRK, ROS1 or ALK.
[28, 29].

IN concLusION

We could state that ALK TKI inhibitors have prac-
tically marked a new era in the treatment of ALK pos-
itive lung cancer, giving new innovative opportunities
to treat this subpopulation of patients. It is the choice
of an appropriate first line of treatment that deter-
mines the better therapeutic results for each specific
patient case. In the meantime reported progression
to ALK inhibitors is addressing the question for resis-
tance to treatment and future therapeutic approach.
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»KATO YYELU TPOMOT HA KOINMUTA, MUCAU 3A KOH, A HE 3A 3EBPA", UA\1 KAK
CTPAXbT OT COVID-19 3ATPYAHABA AUMEPEHLUVAAHOANATHOCTUYHOTO
YTOYHABAHE HA BEYE NO3HATN 3ABOAABAHUA

M. LIBemkoBa, N. UBaHOoB, M. leH4eBa
CBAAK B. TvpHOBo

“WHEN YOU HEAR HOOFS, THINK HORSE, NOT ZEBRA” OR HOW THE FEAR OF
COVID-19 MAKES THE DIFERENTIAL DIAGNOSIS OF WELL-KNOWN DISEASES DIFFICULT

M. Tsvetkova, I. Ivanov, M. Gencheva

Cardiology Hospital Veliko Tarnovo

Peslome. lNMpegcmaBsme kauHuueH cAayval Ha MAAg NauueHm C aHaMHEeCMUYHU U KAUHUYHU gaHHU 3a
benogpobHa mpomboemboaus(BTE). B xoga Ha gudepeHuuarHoguagHoCMUYHOMO ymouHsaBaHe Bb3Huk-
Ha cbMHeHue kos Moke ga e npuduHama 3a Bb3HukBaHe Ha BeHo3HUS MPOMBOEMBOAU3bM: hpompaxu-
paHomo o06e3gBukBaHe Ha nauueHma, COVID-19 uHdekuus uau nocmBakcuHanHa peakuus. 3anoyHama
6e agekBamHa u onmumaAHa mepanusi, Ha Yulmo ¢oH ce npoBegoxa gonbAHUMEAHU u3cAegBaHus 3a
ymouHsiBaHe 2eHe3ama Ha mpomMbo3ama. C mo3u kAuHUYeH cAyval ueAum ga nokakem BAusHuemo Ha
cBemoBHusa cmpax om COVID-19 Bbpxy AeueHUEMO Ha ocmaHaAume gobpe NpoyYeHU U U3SICHEHU 3a60-
AsBaHus.
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KalouoBu gymu: b6enrogpobHa mpomboembonus, COVID-19 uHdekuusi, gonboka BeHosHa mpombo3a,
BakcuHu

Abstract. We present a clinical case of a young patient with anamnestic and clinical data for pulmonary
embolism (PE). In the course of the differential diagnostic, there was a doubt as to what could be the cause
of the venous embolism: prolonged immobility, Covid-19 infection or post-vaccination reaction. Adequate
and optimal therapy was started, while additional studies were conducted to determine the source of the
thrombosis. With this clinical case, we aim to demonstrate the impact of global fear of Covid-19 on the
treatment of other well-studied and clarified diseases.

Key words: pulmonary embolism, COVID-19 infection, deep vein thrombosis, vaccines

BbBEOEHUE

BeHo3Husm emboAausbM, nposBaBaw, ce kamo goa-
boka BHo3Ha mpombo3a u benogpobHa MpoMboembo-
AUSI, € Mpemusim No Yecmoma ocmbp CbgoB UHUUgEHM
cAeg MuokapgHusi uHdapkm u MO3buHUS UHCyAm [1].
3abonsBaHemo e B nbmu no-4Yecmo Npu nauueHmu >
80 2. [2]. BTE e ¢ Bucok Aemaaumem, yecmo B pamku-
me Ha HskoAko yaca cAeg HauaAomo Ha cumMnmomume,
npegu ga bvge BbamokHO cmapmupaHe Ha nogxogsawa
mepanus u ma ga uma HakakoB edpekm.

MNpegpa3nonazawume kbm BTE d¢dakmopu ca
kakmo 2eHemuuHu, maka u ¢akmopu om cpegama,

>> 92

INTRODUCTION

Venous embolism, manifested as deep vein
thrombosis and pulmonary thromboembolism, is
the third most common acute vascular event after
myocardial infarction and stroke [1]. The disease
is more common in patients > 80 years [2].
Pulmonary embolism is highly lethal, often within
a few hours of the onset of symptoms, before
appropriate therapy can be initiated and before it
has any effect.

Predisposing factors to PE are both genetic and
environmental factors, and both groups are usually



kamo obuuauHo B emuonozuama yuyacmBam u gBeme
2pynu. Hau-uecmo npuyuHa 3a pa3Bumuemo Ha em-
boausma e 06e3gBukBaHe Ha nauueHmMa, NPUYUHEHO
Oom 20AeMU Xupyp2uyHu uHmepBeHuuu. [Opyau no-
yecmu npuvuHu BkalouBam mMaAugHeHU 3aboasBaHus,
npuem Ha nepopaAHu koHmpauenuBu, uHdekuuu, xe-
MompaHcy3uu u gp.

BenogpobHama mpomboembonus e 3aboasBaHe,
npu koemo ce BaowaBam kakmo uupkyaauusma,
maka u 2a3006mMeHbm. MpuyuHeHama om emboAusmMa
BasokoHcmpukuus, MeguupaHa om mpombokcaH A2
U CepOMOHUH, gonpuHacsi 3a HayaanHomo noBuwaBa-
He Ha benogpobHOmMo cbgoBo conpomuBaeHue(BCC)
cneg BTE [3]. AHamomuuyHama obcmpykuus u Xu-
nokcuuHama BasokoHcmpukuus B 3acezHama be-
AogpobHa 30Ha Bogam go noBuwaBaHe Ha BCC u
NPONOPUUOHAAHO HamaneHue B apmepuanHus kom-
naauvHC [4]. Paskomo noBuweHue Ha BCC npuuu-
HaBa gecHokamepHa guAamauusi, koemo npomeHs
koHmpakmuaHume cnocobHocmu Ha gecHokamepHus
mMuokapg upes mMexaHuama Ha (Ppank-CmapauHz[8].
MoBuwaBaHemo Ha gecHokamepHOMO HaAsd2aHe U
obem Bogu go gecHocmpaHHa CbpgeyHa Hegocma-
mbyHOoCM, pa3Bumue Ha XunogebumHo CbCmosiHUe-
MO U XeMoguHamuyHa HecmabuAHocm.

Om HaspsBaHemo Ha cBemoBHama naHgemus
cbc SARS-COV-2 Bupyca bsixa cmapmupaHu MHO-
20 npoy4yBaHus 3a ymouHsBaHe Ha namozeHe3ama
Ha COVID-19 uHdekuusma u HeUHume ycAoXHe-
Hus. Xunepkoagynabuaumembm e uyecmo cpewaHo
ycAokHeHUe He camo Ha meXbk, HO u Ha Aek uau
ymepeH COVID-19 u ce obacHaBa ¢ gupekmHo ak-
muBupaHe Ha mpombouumume, 3acuABawo koaayna-
uusma, gupekmna uHdekuus u Henpsko akmuBupaHe
Ha eHgomeAHume kaemku om uumokuHoBama byps,
usmecmBaHe Ha eHgomeAaa om aHMUMPOMBOMUYHO
koM npompomMbomuyHo cbcmosHue u gupekmHo ak-
muBupaHe Ha cucmemMama Ha komnaemeHma, Hacop-
vyaBauku zeHepupaHemo Ha MpPOMBUH [5].

Hau-uecmume kauHuuHU nposBu Ha CbpgeuHo-
cbgoBo 3acsieaHe npu uHdpekuus ¢ SARS-COV-2 ca:

1. Muokapgum

2. Ocmpu kopoHapHU cuHgpoMu

3. CopgeuHa HegocmambyuHocm/kapguo2eHeH wok

4. Apummuu

5. BeHo3eH/nyAMOHaAEH eMboAu3bM

6. NHcyam.

M. Tsvetkova et al.
“When you hear hoofs, ... CARDIOLOGY&
Volume 5, Number 1+ 2022 CARDIAC SURGERY

involved in the etiology. The most common cause
of embolism is immobilization of the patient due to
major surgery. Other more common causes include
malignancies, oral contraceptives, infections, blood
transfusions, and more.

Pulmonary thromboembolism is a disease in
which both circulation and gas exchange deteriorate.
Embolism-induced vasoconstriction mediated by
thromboxane A2 and serotonin contributes to the
initial increase in pulmonary vascular resistance
(PVR) after PE [3]. The anatomical obstruction and
hypoxic vasoconstriction in the affected lung area lead
to an increase in PVR and a proportional decrease
in arterial compliance [4]. The sharp rise of PVR
causes right ventricular dilatation, which alters the
contractile abilities of the right myocardium through
the Frank-Starling mechanism [8]. Increased right
ventricular pressure and volume lead to right heart
failure and the development of systemic hypotension
and hemodynamic instability.

Since the onset of the global SARS-COV-2
pandemic, many studies have been launched to
clarify the pathogenesis of COVID-19 infection and
its complications. Hypercoagulability is a common
complication of not only severe but also mild or
moderate COVID-19 and is explained by direct platelet
activation, enhancing coagulation, direct infection and
indirect activation of endothelial cells by the cytokine
storm, dysregulation of the endothelium towards
direct activation of the complement system, promoting
thrombin generation [5].

The most common clinical manifestations
of cardiovascular involvement in SARS-COV-2
infection are:

1. Myocarditis

2. Acute coronary syndromes

3. Heart failure/Cardiogenic shock

4. Arrhythmias

5. Venous/Pulmonary embolism

6. Stroke
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Bucokama 3aboasemocm u CMbpmHOCM om
COVID-19 goBegoxa go Hy>kgama om npeBeHuus u
3awuma, koumo ce uspasuxa B8 paspabomBaHemo
Ha MHoXkecmBo BakcuHu, kamo ogobpeHume go Mo-
MeHma om EMA mRNA BNT-162B2 (Pfizer), mRNA-
Moderna, AstraZeneca ChAdOx1 nCoV-19 u Ad26.
COV2.S (Johnson & Johnson). Caeg BvBexkgaHemo
Ha BakcuHume uma cbobuleHus 3a HenpoBokupaH
BeHo3eH mpomMboemboAusbM kamo mpombo3a Ha
MO3buHU BeHu, nopmanHume BeHu u BeHume Ha
gonHume kpaldHuuu, kamo B Aumepamypama Cb-
wecmByBam camo HskoAko cAyuas Ha u3oAupaHa
benogpobHa emboaus [6]. N Bce nak EBponetckama
azeHuus no AekapcmBama 3akalouu, ue ,Bposm Ha
mpoMboemboAuuHUMe cvbbumus npu BakcuHupaHu-
me xopa He e no-Bucok om 6pos, HabalogaBaH B 06-
wama nonyaauus“ [7].

KAVHWYEH CAYYAI

Kacae ce 3a 28-20guweH nauyueHm, nocmbnBauy,
3a npvB nom B8 KauHukama ¢ onaakBaHus om 3agyx,
ocmpa bonka B AsBama 2pbgHa noAoBuHa, cobyguna
20 om CbH, kosmo He my no3BoasBana ga noeme goAa-
6oko Bbagyx, cbnpoBogeHu om cbpuebueHe U AecHa
ymopa, ogpaHuvaBawa cuaHo ¢usuueckus kanauu-
mem. MauueHMbm cvobwiaBa, Ye uemupu gHU npegu
Xocnumaausauuama uma 6oaka B8 gacHama nogbe-
gpuua, nosiBuaa ce caeg npogbakumenHo wodupaHe
(> 13 uvaca). B geHs Ha xochumaaAu3auusima e CcbC
CUAHO u3paseHa naanamopHa boaesHeHocm, omok u
3auepBaBaHe Ha gacHama nogbegpuua. MauueHmom
cbobwaBa u 3a npegxokgauiu ,npobaemu ¢ BeHume*
Ha goAHUme kpauHuuu.

MauueHmbm e BakcuHupaH cpewy COVID-19 ¢
nopBa go3za mRNA-Moderna, 1 meceu, npegu xocnu-
maausauusma.

MauueHmMbm He cbobwaBa 3a MUHaAU CopgeUHo-
CbgoBu uHUUgeHMU U npegwecmBawu Xocnumaau-
3auuu 3a CbpgeyHo-cbgoBu 3abonsaBaHus, kakmo u
3a koHmakm ¢ 6oAHU ¢ ocmpu BupycHuU 3aboasBaHusi.
PuckoBu ¢pakmopu 3a VIBC: noA, HQQHOPMEHO Me2A0,
mlomloHonyweHe, gucAaunugemus.

Mpu xochumaaugzauusma nauueHmbm e B 3agoBo-
AUMEAHO 0BULO CbCMOsHUE, 3aeMa NPUHYgUMEAHU ceg-
HaAo nonokeHue, ¢ maxuguchHesi u maxukapgusi. Beno-
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The high morbidity and mortality from Covid-19
has led to the need for prevention and protection,
which has been reflected in the development of
numerous vaccines, such as the approved by
the EMA mRNA BNT-162B2 (Pfizer), mRNA -
Moderna, AstraZeneca ChAdOx1 nCoV-19 and Ad26.
COV2.S (Johnson & Johnson). Unprovoked venous
thromboembolism, such as thrombosis of cerebral
veins, portal veins, and lower extremity veins, has
been reported following the introduction of vaccines,
with only a few cases of isolated pulmonary
embolism in the literature [6]. However, the European
Medicines Agency concluded that ,the number of
thromboembolic events in vaccinated people is not
higher than the number observed in the general
population* [7].

CLINICAL CASE

We present to you a 28-year-old patient
entering the clinic for the first time with shortness
of breath, sharp pain in the left side of the chest
that woke him up from sleep and did not allow him
to take a deep breath, accompanied by palpitations
and fatigue, severely limiting physical capacity.
The patient reported that he had pain in his right
lower leg four days before hospitalization, which
appeared after prolonged driving (> 13 hours). On
the day of hospitalization with severe palpatory
pain, swelling and redness of the right lower leg.
The patient also reports about ,vein problems” in
the lower extremities.

The patient was vaccinated for COVID-19 with
the first dose of mRNA-Moderna, 1 month before
hospitalization.

The patient did not report past cardiovascular
events and previous hospitalizations for cardiovascular
disease, as well as contact with patients with acute
viral diseases. Risk factors for coronary heart disease:
gender, overweight, smoking, dyslipidemia.

Upon hospitalization the patient was in a
satisfactory general condition, occupies an orthopneic
position, with tachy-dyspnoea and tachycardia.



gpobeH cmamyc — BeaukyaapHo guwaHe, omcaabeHo 8
ocHoBume. KucaropogHama camypauusi npu npuema e
89%, 6e3 kucaopogoneveHue. Copue — maxupummMuyHa
cbpgeuHa getHocm, 6e3 namoAozuYHU wymoBe. Apme-
puaaHomo HaszaHe e 130/80 mmHg. MNMpu kpauHuuu ce
HabAlogaBa omok Ha gacHama nogbegpuua, kosmo e
U NO-monAa U NaAnamopHO BGoAe3HeHa, uMa 3anas3eHu
nyAcauuu Ha nepudepHume apmepuu.
Enekmpokapguozpadusma nokasa cuHycoB pu-
MbM, XOPU30OHMaAHa eA. no3uuusi, pekBeHuus — 120

yg./min (due. 1).
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Pulmonary status — vesicular respiration, weakened
at the base. Oxygen saturation — 89%, without oxygen
therapy. Heart — tachyrhythmic heart activity, without
pathological noises. Arterial blood pressure — 130/80
mmHg. Limbs — swelling of the right lower leg, which
is warmer and palpably painful, preserved pulsations
of the peripheral arteries.

Electrocardiography showed sinus rhythm,
horizontal electric position, ventricular rate- 120/min

(Fig. 1).

Que. 1./ Fig. 1

Om AabopamopHume u3caegBaHusi ce ycmaHoBu:

* Bvop3 aHmuzeHeH mecm 3a COVID-19: ompuua-
meneH

* NKK: Leu — 19,16; Er — 5.54; Hb — 158¢/I; Hct —
0.49; Tr — 248;

e Koazynauus: APTT - 62.0”; INR- 1,11; npo-
mpowmb. Bpeme — 14,8 s

* KpeamuHuHoB kaupbHCc — 185

* Ypea - 6,2 mmol/I

¢ KpeamuHuH — 73 pmol/l

* Kaaul — 3.98 mmol/l; Hampuu — 133 mmol/l;
xaopugu — 99 mmol/l;

* D-dimer — 5568 (Hopma < 100)

* CRP - 181.8 mg/I

* AKP: Ph —7,451; pCO, - 33,5; pO, — 51.9; HCO,
-22,8; O, Sat - 88,7%

* KOK - 86 U/l; KK-MB — 10U/l; hsTnl — 2 pg/ml
(Hopma 35pg/ml)

* [Alokosa — 6,2 mmol/I

The blood test showed:

* Rapid antigen test for COVID-19: negative

* Full blood count: Leu — 19.16; Er — 5.54; Hb —
158 g/I; Het — 0.49; Tr — 248;

* Coagulation: APTT - 62.0 ”; INR — 1.11;
prothrombus. time — 14.8 s

* GFR - 185

e Urea — 6.2mmol/I

* Creatinine — 73 pmol/I

* Potassium — 3.98 mmol/l; Sodium — 133 mmol/l;
Chlorides — 99 mmol/l;

* D-dimer — 5568 (norm < 100)

* CRP - 181.8 mg/I

* pH - 7,451; pCO, - 33.5; pO, — 51.9; HCO, -
22.8; O, Sat - 88.7%

* CK - 86U/I; CK-MB — 10 U/I; hsTnl — 2 pg/mi
(norm 35 pg/ml)

* Glucose — 6.2 mmol/l
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* Xonecmepoa — 6,75 mmol/l;

* Tpueauuepugu — 1,39 mmol/I

* HDL - 1,17 mmol/l; LDL — 4,95 mmol/I

Om npoBegeHama exokapguozpadus ca ycma-
HoBeHU guAamupaHu gecHu KyxuHu, Aeka nyAmoHaA-
Ha XunepmoHus, 3anaszeHa ceameHmHa kuHemuka u
cucmonHa ¢yHkuus; ppakuus Ha usmaackBaHe — 63%.

C ozneg kauHuko-nabopamopHama koHcmeaauus
npuexme, Ye ce kacae 3a benogpobHa mpomboembo-
AU U nauueHmbvm 6e HacoueH 3a KT Ha 6sA gpob.

KomnlombpHama momozpadus ¢ koHmpacm
Ha 6aA gpob nokasa: B gBeme 6eAnogpobHU OCHOBU
u omgsacHo B cpegHus gaa ce Bukgam nemHucmu
3aceHuYBaHus mun ,, mamoBo cmbkAo“ U NO-NAbMHU
koHanomepamu, anexkawu Ha naeBpama. Bucoka gsac-
Ha guadpazma. MHo20 Mmanvk naeBpaneH usauB Basa-
Bo. JaHHu 3a mpombu B apmepuume Ha goAHUME
ganoBe u Ha cpegHus gaA ¢ oBanHu 3agebensBaHus
Ha naneBpama om BTE (¢ua. 2, dua. 3).

Mo Bpeme Ha xocnumaausauusma ce noBuwuxa
mMapkepume Ha Bv3naneHue, nauueHmMbm umawe de-
B6puaumem u ce Hanoku BkalouBaHe Ha wupokocnek-
mbpeH aHmubuomuk kbm mepanusma.

Om maka cbbpaHama uHdopMauus 3a CbCmos-
Huemo Ha BoAHus, Bb3HukHa guAema 3a npuyuHama
3a mpombo3ama. Bbonpeku aHamHe3ama 3a NpogoA-
>kumeaHo 06e3gBuxkBaHe, B gudepeHuuasHoguae-
HOCMUYHO OMHOWEHUE 3anoyHaxa ga ce obcbkgam
u COVID-19 uHdekuus uau peakuus kom BakcuHa-
ma cpewy SARS-CoV-2. o mo3u noBog ce npeg-
Buguxa koHcyam cbc cbgoB xupype, PCR-mecm 3a
COVID-19, Bonpeku Beue HanpaBeHus ompuuameneH

Que. 2 | Fig.2
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* Cholesterol — 6.75 mmol/l;

* Triglycerides — 1.39 mmol/I

* HDL - 1.17 mmol/l; LDL — 4.95 mmol/L.

Echocardiography revealed enlarged right
cavities, mild pulmonary hypertension, preserved
segmental kinetics and systolic function; ejection
fraction — 63%.

According to the clinical-laboratory constellation,
we assumed that the case was pulmonary
thromboembolism and the patient was referred for a
CT scan of the lung.

Contrast-enhanced computed tomography of the
lungs showed: In both the bases of the lungs and on
the right in the middle part, mottled shaded frosted
glass and denser conglomerates lying on the pleura
were seen. High right diaphragm. Very small pleural
effusion on the left. Data on thrombi in the arteries of
the lower and middle lobes with oval thickenings of
the pleura from PE (Fig. 2, Fig. 3).

During the hospitalization, the markers of
inflammation increased, the patient had a fever and it
was necessary to include a broad-spectrum antibiotic
in the therapy.

From the information gathered up until that
moment about the patient's condition, a dilemma
arose about the cause of the thromboembolism.
Despite the history of prolonged immobility, COVID-19
infection or a reaction to the SARS-CoV-2 vaccine
were also considered for differential diagnosis. On
this occasion, a consultation with a vascular surgeon
was planned, a PCR test for COVID-19, despite the

NENOV,TSVETELIN

Que. 3/ Fig.3



6bp3 aHMuzeHeH mecm, udcaegBa ce 3a aHmumenaa
cpewy SARS-CoV-2.

[o usdacHaBaHe Ha nhocmaBeHus Bvnpoc bsxa cna-
3eHu Bcuuku npomuBoenugemuuHu Mepku 3a 6opba
¢ COVID-19 uHdekuusma — boAaHUsSM bewe usoAupaH
cam, AekyBawusm 20 nepcoHaA usnoA3Bawe AUYHU
npegnasHu cpegcmBa. HesabaBHo ce cmapmupa
onmumanHa mepanus ¢ HedppakuuoHupaH xenapuH B
uHdy3us(npuueAHu cmouHocmu Ha aPTT 2,5-3 nbmu
om u3xogHomo), kucaopogomepanus. NMopagu moBa,
ye nauueHmobm bewe XeMOguUHaAMUUYHO CMAabUAEH,
6e3 nposiBu Ha gsAcHa cbpgeyHa HegocmambuHoCM,
He ce npemuHa koM ¢pubpuHoAumuyHa mepanus [8].

KoHcyambm cbc cbgoB xupype nomBopgu CbM-
HeHuemo 3a gbAboka BeHo3Ha mpombo3a pemopo-
nonaumeaauc BgscHo — ocmbp cmagul. HasHauu ce
mepanusi ¢ HUCKOMOAeKyAsipeH xenapuH, BeHOMOoHuU-
uu, aHmuxucmamuHu, HecmepougHu npomuBoBbana-
AUMeAHU, eneBauus Ha 3acezHamus kpak. MpoBege-
Hus PCR-mecm 3a COVID-19 6e HezamuBeH, a om
uscnaegBaHemo 3a aHmumeaa ce ycmaHoBu HaAuvue
Ha IgG u Aaunca Ha IgM. Om maka cvbpaHume gaHHu
3akalouuxme, ye npuuuHama 3a BeHO3HUs eMBOAU-
3bM e npompaxupaHomo o06e3gBukBaHe, a He Cb-
nomcmBawa COVID-19 uHdekuus uau nocmBakcu-
HauuoHHa peakuus.

MNMpu maka 3anouHamomo AeueHUe omuyemoxme no-
gobpeHue B cbcmosHuemo u kauHuko-AabopamopHume
nokasameAu Ha nauueHma. Mpekpamu ce kucaopogo-
mepanusima nopagu HopmMaAnusupaHe Ha kucaopogHa-
ma camypauus. CaegBauku eBponetckume npenopbku
3a AeueHue Ha BTE Ha nauueHmom bewe HasHaueHa
mepanusi ¢ HeBumamuH K nepopaneH aHmukoazyraHm
B onmumanHa gosa — puBapokcabaH 2 x 15 mg 3a 21
gHu, cneg koemo 20 mg egHokpamHo gHeBHo 3a 3 me-
ceua u npeoueHka Ha cmamyca om cbgoB xupype.

Mopagu cmabuAu3upaHe Ha CbCMOSIHUEMO Ha
6oAHUS U cuzHudpukaHmHo nogobpeHue B Aabopa-
mopHUMe My nokazameau, NocAegHus 6e nocmenex-
Ho pa3gBuxkeH go obuvalHa 6umoBa akmuBHocm u
gexocnumanusupaH ¢ mepanus 3a goma.

Ha koHmpoAHUmMe npeaaegu nauueHmvm bewe
mpaldHO acuMnmMoOMeH, Cbobulu, Ye € NoCemuA am-
bynamopeH cbgoB xupype, koumo obekmuBusupan
mpomb B gacHa nogbegpuua u ygbAkuA mepanusma
¢ puBapokcaHbaH 20 mg 3a 12 meceua. HacoueH 6ua
u 3a mecmBaHe 3a mpomboduAus.
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negative rapid antigen test already performed, and
was being tested for antibodies against SARS-CoV-2.

Until the question above was clarified, all anti-
epidemic measures to control COVID-19 infection
were performed - the patient was isolated alone, the
medical staff used personal protective equipment.
Optimal therapy with unfractionated heparin through
infusion (target values of aPTT 2.5-3 times the
baseline) and oxygen therapy was started immediately.
Due to the fact that the patient was hemodynamically
stable, without manifestations of right heart failure, no
thrombolytic therapy was initiated [8].

The vascular surgeon confirmed the suspicion
of deep vein thrombosis femoro-poplitealis dextra
-acute stage. Therapy with low molecular weight
heparin, venotonics, antihistamines, nonsteroidal
anti-inflammatory drugs, elevation of the affected
leg was prescribed. The PCR test for COVID-19 was
negative, and the antibody test revealed positive 1gG
and absence of IgM. From the data thus collected,
we concluded that the cause of venous embolism
was the long immobilization and not a concomitant
COVID-19 infection or post-vaccination reaction.

With the initiated treatment, an improvement in
the patient's condition and clinical and laboratory
parameters was observed. Oxygen therapy was
discontinued due to normalization of oxygen saturation.
Following the European guideline for the treatment
of acute PE, the patient was prescribed non-vitamin
K oral anticoagulation therapy in the optimal dose —
rivaroxaban 2 x 15 mg for 21 days, then 20 mg once
daily for 3 months and reassessment of the status by
a vascular surgeon.

Due to the stabilization of the patient’s condition
and a significant improvement in his laboratory
parameters, the latter was gradually rehabilitated to
normal household activity and discharged with home
therapy.

At follow-up, the patient was permanently
asymptomatic, reported visiting an outpatient vascular
surgeon who objectified a thrombus in his right lower
leg and extended the therapy with rivaroxanban 20
mg for 12 months. He was also referred for testing for
thrombophilia.
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OBCbXXOAHE

CBemoBHama naHgemuss om COVID-19 ce gokasa
kamo mexkka u obpemeHsaBawa kakmo nopagu yecmo
ycAOKHEHOMO CU NpomuyaHe Nnpu nauueHmume, maka
U 3apagu 3aaHza)kupaHemo Ha 20AsM Bpou MeguuuH-
cku cneuuaaucmu u puHaHcoBomo obpemeHsaBaHe Ha
6oAHUUUME. KombuHauuama om COVID-19 u mpombo-
muuHU ycaokHeHUss cmaBa Bce no-Haboasia Bonpoc,
koumo mpsbBa ga bbge usscHeH om kapguonosu, Cob-
goBu xupyp3u, HeBpoAO3u U gpyau cheuuaAucmu.

Bonpeku HapacmBawus cmpax B8 HaceaneHuemo
3a Bpbakama Mexkgy BakcuHume u mpoMbomuyHume
ycnokHeHus Bee owe Hama mBopgu gokazamencmBa
3a Bpwvskama mekgy max. HykHo e nauueHmume ga
6bgam uHpopmupaHu obcmolHo om komnemeHmHuU
cheuuaAucmu, 3a ga moXke ga ce usnoAsBa makcu-
MaAHO nomeHuuana Ha mo3u Bug npeBeHuus.

B onucaHus cayyal npeg Hac cmoeuwe Bbnpocbm
gaau BeHo3Hama mpomMboemboausi e BcregecmBue Ha
npogbrkumeaHama uMobuausauus, UAU € cBbp3aHa
¢ npexkuBaHa COVID-19 uHdekuus uau BakcuHauun?
MNpu maka cv3ganama ce guaema 3a npuvyuHama go-
Bena go 3abonsBaHemo Hewe BadkHo ga npeueHuMm
kou uscnegBaHus Buxme Mo2AU ga u3noA3Bame, 3a
ga nogcuzypum guazHo3ama be3 ga 3abaBsve agek-
BamHOmMO AeueHue, 3a ga Hama onacHocm 3a >kuBo-
ma u 3gpaBemo Ha nauueHma.

BrazogapeHue Ha bbp3ama u agekBamHa peak-
uus Ha ekuna, koumo He ce noggage Ha macoBus
cmpax, ce nocAaegBaxa ymBbpgeHume memoguku u
anzopummu. ToBa goBege go Hau-gobpus BoamorkeH
U3X0g 3a Hawus nauueHm.

N3Bop

C npegcmaBeHuss kauHuueH cayyau uckave ga
06vpHeM BHumaHue konko BaxkHo e ga ce caegBa kau-
HuuHama noauka u cBemoBHume pvkoBogcmBa, 6e3 ga
ce noggaBame Ha naHukama om mexko paspasusama
ce cBemoBHa naHgemus om COVID-19. B npomuBeH
cayvau Beue npoyueHume CC3 c¢ Bucok aAemaaumem,
ycmaHoBeHa emuoAozusl U AeueHUe Moz2am ga Gbgam
nocmaBeHu Ha 3ageH haaH B onum ga ce gokaxke npu-
uuHHa Bpv3ka ¢ COVID-19 undekuus. ToBa om cBos
cmpaHa Bogu go 3abaBsaHe Ha guazHo3ama u agekBam-
Homo AeuveHue. B maka cb3ganama ce cumyauus na-
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DiscussioN

The global COVID-19 pandemic has proven to
be severe and burdensome, both due to its often-
complicated patient history and the involvement
of large numbers of medical professionals and the
financial burden on hospitals. The combination of
Covid-19 and thrombotic complications is becoming an
increasingly pressing issue that needs to be clarified
by cardiologists, vascular surgeons, neurologists and
other professionals.

Despite growing public fears about the link
between vaccines and thrombotic complications,
there is still no hard evidence of a link between them.
Patients need to be thoroughly informed by competent
specialists in order to maximize the potential of this
type of prevention.

In the case described, the question before us
was: Is the venous embolism due to long immobility
or is it related to a previous Covid-19 infection or
vaccination? Given the dilemma of the cause of the
disease, it was important to consider which tests we
could use to ensure the diagnosis without delaying
adequate treatment so that there is no danger to the
life and health of the patient.

Thanks to the quick and adequate reaction of
the team, which did not succumb to the mass fear,
the established methodologies and algorithms were
followed. This led to the best possible outcome for
our patient.

CONCLUSION

With the presented clinical case, we want to draw
attention to the importance of following clinical logic
and global guidelines, without succumbing to the
panic of the severe global pandemic of COVID-19.
Otherwise, already studied high-lethal cardiovascular
diseases, with established etiology and treatment
may be put in the background in an attempt to prove
a causal relationship with COVID-19 infection. This
in turn leads to delayed diagnosis and adequate
treatment. In this situation, patients with treatable
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uueHmume ¢ AeUYUMU U AecHO gokasyemu 3abondBaHus  and easily detectable diseases are indirect victims of
nagam kocBeHu >kepmBu Ha COVID-19 uHdbekuusma. COVID-19 infection.
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MHCTPYKLUNN 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 ekchnepmHa npeueHka om cmpaHa Ha pegkoAezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u geknapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobuweHue, 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 ymBop-
geHume emu4HU cmaHgapmu omHocHO npoBe>kgaHemo Ha kAuHUYHU ufuAu ekcnepumMeHmaAnHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB mamepuaa, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXga nybaukauus ce Bpbwam 3a
npepabomka.

O6em (npubausumeneH) Ha hpegrazaHume ny6aukauuu:

Bug ny6aukauus Bpol gymu B8 ocHoBHusa mekcm | Bpoil gymu B8 peslomemo | Bpoil pedepeHuuu
OpuzuHanHa cmamusi 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

Mpuemam ce ¢aunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHusi 3a pasmep u Bug Ha wpudma, pas-
cmosHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcaka cmamus 3anouBa cbe 3a2naBue (6e3 cokpauleHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpyau mumau), maxHama mecmopaboma, obo3HaveHa ¢ uuppoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusma ce nogaBa u npeBegeHa Ha aHaaulcku e3uk, kamo aHzautckusm npeBog e caeg boazapckus mekem 8 eguH
obw, daun. B peslomemo Ha Bcska opusuHanHa cmamus ce nocouBam: ueA u obekm Ha uzcaegBaHemo, OCHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kbm gpyeume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KnlouoBume gymu 3a Bceku Bug nybaukauus ca mexkgy 3 u 8 Ha bpou, kamo mozam ga
6bgam eguHuyHU gymu uAu kpamku caoBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha 6ubauozpadpckume usmouHuuu 8 mekcma ce obosHauaBam ¢ uudppu B kBagpamHu ckobu no
pega Ha nosBama um. Bubauozpadusma ce nogpexkga no pega Ha nosBa Ha usmouHuuume 8 mekcma. N3nucBaHemo
Ha Bceku usmouHuk e Ha HOB peg ¢ apabcka Homepauus. JaHHuUmMe ce opopmMsam No cAegHUs HauvuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3a2naBue Ha cmamusma. 3aznaBue Ha cnucaHuemo (cbkpameHo no Index Medicus), 2oguHa,
mom (volumen), Homep Ha kHwkkama (6pou) 8 ckobu, cmpaHuuu (om-go). Mpumep: Yakub YN, Freedman RB, Pabico RC.
Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

— Mybaukauuu om cbopHuk: ABmop(u). 3azraBue. B: (3a AamuHuua In:) 3azaaBue Ha cbopHuka. MopegHocm Ha us-
gaHuemo, pegakmopu. Mecmou3gaBaHe (2pag), usagameacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). lpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

— Krueu: ABmop(u). 3aznaBue. MecmousgaBaHe (g2pag), usgameacmBo, 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 usnucBam dpamuauume, nocaegBaHu om uHuuuaaume um (6e3 mouku). Kozamo
aBmopume ca noBeue om mpuma, CAeg UMEMO Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — ,et al.”). HacmouuuBo ce
npenopvuBa uumupaHemo (no3HaBaHemo) u Ha bbA2apcku usmouHuuU.

Mamepuaaume ce usnpawam npe3 catima: 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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