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NMALUMNEHTKA C TPAH3UTOPHU NCXEMNYHUN ATAKA N BUCOKOCTENEHHA CTEHO3A
HA OACHATA BbTPELLUHA KAPOTUAHA APTEPUA. KAK OA NMPEAOTBPATUM
HACTbINBAHETO HA NICXEMWYEH MO3bYEH NMHCYAT? KAUHUYEH CAYYAN

C. boXkuHo@B', I1. MaBroB?, I1. BoXuHoB'

"KauHuka no HepBHU 6onecmu, 2OmgeneHue no uHBa3uBHa kapguonoeus,
MBAA ,,Copue u mo3vk” — lNreBeH

Peslome. BoBegeHue: TpaH3umopHama ucxemuuHa amaka (TUA) e cnewHo cocmosiHue B HeBpono2uu-
Hama npakmuka, xapakmepudupaw,o ce ¢ ocmpo HacmvnBaw, ¢pokareH HeBporozuueH gepuuum, goAa-
»kau, ce Ha npexogHa ucxemus Ha 2AnaBHus Mo3bk, epbbHavuHUsA MO3bK UAU pemuHama, 6e3 npozpecupa
go mvkaHHa yBpega. EBoalouusma Ha obpazHume mMemogu u HoBume mepaneBmuyHu uHmMepBeHuuU
npomMeHuxa npegcmaBume 3a noBegeHue npu TUA, 3acuaBauku BakHocmma Ha bbp3ama u npeuus-
Ha oueHka, kamo u paszpaHuvaBaHemo om gpyau umMumupauwu CbCcmosiHus, kamo ocHoBeH dpakmop
npu onpegensHe Ha nocAegBawomo npeBaHmuBHo u mepaneBmuuHo noBegeHue. KAuHUYeH cayvau:
MpegcmaBave cayuau Ha 62-2oguwHa >keHa ¢ HekoakokpamHo noBmapswu ce 8 pamkume Ha meceu,
cumnmomu Ha TUA, BkalouBawu 208opHu HapyweHus, uskpuBaBaHe Ha Auuemo, usmpbvnBaHe Ha e3uka u
cnabocm B AeBume kpauHuuu. Bonpeku npoBegeHume ambyramopHu KoHCyAmauuu u obpasHu uscaeg-
BaHus 6e3 gaHHU 3a UCXeMUYHU O2HUWA enu3ogume npogbakaBam, kamo B8 kpauHa cmemka npu nauu-
eHmkama ce pa3BuBa ocmamuvuHa caabocm B8 AeBume kpauHuuu. Mpu nocmbnBaHemo B8 HeBpoaoguuHa
kauHuka e npoBegeHa cnewHa KT mo3buHa aHzuozpadus ¢ gaHHU 3a OCMbp UCXEMUYEH UHCYAM B me-
pumopusima Ha gscHa cpegHa Mo3byHa apmepus ¢ BucokocmeneHHa cmeHo3a Ha gscHama BbmpewHa
kapomugHa apmepus. MNMauueHmkama npemuHaBa ycnewHo npe3 umMnAaHauus Ha CmeHm Ha gsicHama
BbmpewHa kapomugHa apmepus ¢ nocaegBawa gBouHa aHmumpoMbomuuHa mepanus. [BuzamenHa-
ma pexabuAumauus, cbvemaHa ¢ penemumuBHa mpaHckpaHuaAHa MagHumHa cmumyaauus (TMC) Bo-
gam go 3HauumenHo gBuzamenHo Bb3cmaHoBsaBaHe B pamkume Ha gHu. 3akaloueHue: HaBpemeHHama
oueHka, mouHama guagHo3a U HesabaBHama uHmepBeHuus ca 3agbakumeAaHu npu Bcuuku nauueHmu
¢ TWA u >kusHeHo BakHu 3a npegomBpamsBaHemo Ha ucxemuyeH Mo3byeH uHcyam. CompygHUuYecm-
Bomo mexkgy omgeneHusima no HeBponozusi u uHBa3uBHa kapguonozus yaecHsBa onmumasHama 2puxka
3a nauueHmume, kamo noguepmaBa BakHocmma Ha cbBpemeHHUme guagHOCMuUYHU U mepaneBmuyHu
nogxogu B ychroBusma Ha ocmpa MO3bYHa UCXEMUSI.
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KalouoBu gymu: mpaHsumopHa ucxemMuuHa amaka; ucxemuuyeH Mo3byeH UHCyAm/npegomBpamsBaHe;
CbBpemMeHHU guagHOCMUYHU U mepane@muyHu nogxogu

FEMALE PATIENT WITH TRANSIENT ISCHEMIC ATTACKS AND HIGH-GRADE STENOSIS
OF THE RIGHT INTERNAL CAROTID ARTERY. HOW TO PREVENT ISCHEMIC STROKE?
CLINICAL CASE

S. Bozhinov', P. PavioVv?, P. Bozhinov'

'Clinic of Neurology, 2Department of Invasive Cardiology,
Heart and Brain Medical Center, Pleven

Abstract. Introduction: Transient ischemic attack (TIA) represents a critical neurological emergency
characterized by acute focal neurologic deficits due to transient brain, spinal cord, or retinal ischemia,
without resulting in tissue damage. The evolution of diagnostic imaging and therapeutic interventions
has reshaped the understanding of TIA, emphasizing the presence of tissue damage as a pivotal factor.
Differentiating TIA from mimicking conditions is crucial for prompt evaluation and risk reduction. Case report:
We present a case of a 62-year-old female with recurrent TIA symptoms, including speech disturbance,
facial dropping, tongue numbness, and left limb weakness. Despite prior outpatient consultations and
imaging showing no evidence of ischemic foci, subsequent episodes led to persistent left arm weakness.
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On admission to the Neurology CT brain angiography revealed acute ischemic stroke in the territory of the
right middle cerebral artery with high-grade stenosis of the right internal carotid artery. The patient underwent
successful stent placement in the right internal carotid artery with subsequent dual antiplatelet therapy.
Motor rehabilitation and repetitive transcranial magnetic stimulation (rTMS) resulted in significant motor
improvement within days. Conclusion: Timely evaluation, accurate diagnosis, and immediate intervention
are imperative in managing TIA and preventing ischemic stroke. Collaboration between neurology and
invasive cardiology departments facilitates optimal patient care, emphasizing the importance of modern
diagnostic and therapeutic approaches in acute cerebral ischemia.

Key words: transient ischemic attack; ischemic stroke/prevention; modern diagnostic and therapeutic

approaches

BbBEOEHUE

TpaHsumopHama ucxemuuHa amaka (TUA) e
cnewHo cvcmosiHue B meguuuHckama npakmuka.
TWA npegcmaBasBa npexogeH enu3og Ha 0CmMpo Ha-
cmonBaw, HeBponaozuueHgedbuuum, gorkaw, ce Ha
¢dokanHa ucxemus Ha 2naBHus Mo3bk, 2pbbHauHuUS
MO3bk UAU pemuHama, 6e3 npozpecust go uHdapkm
uau mvkaHHo yBpexkgaHe. B muHanomo Bogewo B
geduHuuuama Ha TUA bewe HeBponozuuHusM ge-
duuum ga ce npeogonee B pamkume Ha 24 uaca
om Havyanomo Ha onaakBaHusma. locmeneHHO c
pa3Bumuemo Ha obpasHume u3cAegBaHus u nosBa-
ma Ha mpomboAumuYHama mepanusi U UHBa3uBHa-
ma mpombekcmpakuus ¢pokycom ce uamecmu kom
HaAuvuemo Ha mvkaHHo yBperkgaHe kamo kalouoB
¢dakmop npu noBegeHuemo npu TUA. ObukHoBeHo
npogbakumeaHocmma Ha TUA e no-manko om vac,
no-yecmo npemuHaBa cnoHmaHHo B pamkume Ha
MuHymu. PeanusupaHa gopu camo egHa TIA moxe
ga ce pasanexkga kamo cepuosHo npegynpexkgeHue
3a npegcmosnuw, ucxeMuyeH uHcyam, kamo puckom e
Hau-Bucok npe3 nbpBume 48 vaca caeg cbbumue-
mo. PaszauuaBaHemo HampaH3umopHama ucxemuyHa
amaka om gpya2u umMumupawu CbCMOSIHUS € MHO20
BakHo. MpexogHume ucxemuuHu amaku BuHazu 3a-
nouBam BHe3anHo, 0bukHoBeHO ce cBvbp3Bam ¢ ¢o-
kaneH HeBponozuueH gepuuum u/uAu HapyweHue Ha
20Bopa B pamkume Ha cuHgpoM HaonpegeAeHa Mo-
3bUHO-cbgoBa mepumopus. OueHkama Ha TIA mps6-
Ba ga ce HanpaBu B cneweH nopagbk ¢ obpasHu u
AabopamopHuU u3caegBaHus, 3a ga ce U3dCHU emuo-
AO2USIMa Ha CbCMOsSHUEMO U ga ce HamaAu puckom
om nocaegBawu uHcyamu. MocaegBawusam puck om
TIA uAu ucxemuueH UHcyaAm MoXke ga bbge cmpamu-
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INTRODUCTION

Transient ischemic attack (TIA) is an emergen-
cy condition in medical practice. TIA is a transient
episode of acute neurologic deficit due to focal
ischemia of the brain, spinal cord, or retina without
progression to infarction or tissue damage. In the
past, the main principle of defining TIA was that
the neurological deficit resolves within 24 hours of
the onset of complaints. Gradually, with the devel-
opment of imaging studies and the introduction of
thrombolytic therapy and mechanical thrombecto-
my, the focus shifted to the presence of tissue dam-
age as a key factor in the behavior in TIA. Usually
the duration of a TIA is less than an hour, more of-
ten it resolves spontaneously within minutes. Even
just a single TIA can be seen as a serious warning
of a future ischemic stroke, with the risk being the
highest within the first 48 hours after the event. Dif-
ferentiating a transient ischemic attack from other
mimicking conditions is very important. TIAs always
begin suddenly, usually associated with focal neu-
rological deficit and/or speech disturbance as part
of a syndrome of a certain cerebrovascular territo-
ry. Evaluation of TIA should be done urgently with
imaging and laboratory tests to determine the etiol-
ogy of the condition and reduce the risk of subse-
guent strokes. Subsequent risk of TIA or ischemic

stroke can be stratified with a simple clinical scale.



duuupaH ¢ npocma kauHuuHa ckana. CneuuanHo 3a
ueama cbuwecmByBa BaaugupaHama ABCD2 ckaaa,
PymMuUHHOMO npuAazaHe Ha kosimo mMoXke 3HaYUMEeAHO
ga HamaAu pucka om noBmopHU UHCYAMU UAU Bbge-
wa TIA ¢ noHe 80% [3].

KAVHWYEH CAYYAI

MNMpegcmaBave kauHuueH cayvau Ha 62-2oguwHa
nauueHmka, nocmbnuAa NO cnewHocm Ha 25-u ge-
kemBpu 2023 2. 8 KanuHukama no HepBHU boaecmu no
noBog ocmpo HacmbnuAu 20BOpHU HapyweHus, u3-
kpuBsBaHe Ha AeBus ycmeH b2bA C uampbnBaHe Ha
esuka u chnabocm Ha AeBume kpauHuuu, no-uspaseHa
3a pvkama, ¢ HeBb3amo)kHa camocmosimenHa noxogka.

3abonsBaHemo gamupa om kpas Ha Meceu, Ho-
emBpu, kozamo nauueHmkama noAyyuAa nNOgoBHU
onnakBaHus, cBop3aHu ¢ BHe3anHO HAacmMbNUAO 3a-
mpygHeHue B npaBuaHomo u320BapsHe Ha gymume,
usmpbnBaHe Ha e3uka, chabocm U HecpbyHOCM Ha
AqBama poka u npoBaauBaHe Ha AeBusi kpak npu xo-
geHe. MoBukaH ekun Ha cnewHa nomouw, B goma, kou-
mo ycmaHoBua Bucoku cmouHocmu Ha AH go 180/90
mmHg u nocmaBua 1 amn. xAopa3oauH, kamo moza-
Ba omkasaHa xocnumaausauus. OnaakBaHusma npe-
MUHaAu cnoHmanHo B pamkume Ha Hakonko uaca. Ha
cnegBawus geH nauueHmkama e koHcyaAmupaHa om
HeBponaoz B ambyaramopHU ycAoBus no noBog 2openo-
coueHume onnakBaHus. NpoBegeHa e KT Ha 2naBeH
Mo3bk 6e3 koHmpacm u gonaepoBa coHozpadus Ha
MO3bUHU CcbgoBe, 6e3 gaHHU 3a UCXeMUYHU O2HUWA
UAU 3HayuMu cmeHo3u. Ha nauueHmkama e npeno-
pbyaHO goMawHo AeuyeHue, kamo kbM mepanusima He
e gobaBsH aHmuazpezaHmeH UAU aHmukoazyraHmeH
MegukameHm. B pamkume Ha caregBawume gBe ceg-
Muuu onaakBaHusima ce noBmopuAu gBykpamHo Ha
mepeHa Ha noBuweHU cMOUHOCMU Ha apmepuanHo-
mo HansizaHe, kamo caeg Bmopus enusog caabocm-
ma u HecpbuyHocmma Ha AsBama pvka nepcucmu-
pam 6e3 obpamHo pa3Bumue 8 pamkume Ha noBeue
om 24 vaca. KoHcyamupaHa ¢ HeBponoz B ambyaa-
MOpHU ycAoBus C gaHHU 3a pe3ugyaAHa AameHmHa
cnabocm Ha AgBama poka u Aeka guamempusi npu
HIMMN. JageHu ca npenopbku 3a cmpukmeH koHmpoa
Ha AH, pegoBeH npuem Ha aHmuazpe2aHmHa u He-
BponpomekmuBHa mepanusi.

S. Bozhinov et al.
Female patient with transient... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

Especially for this purpose there is the validated
ABCD2 scale, the routine application of which can
significantly reduce the risk of recurrent strokes or
future TIA by at least 80% [3].

A CLINICAL CASE

We present a clinical case of a 62-year-old fe-
male patient who was admitted to the Neurology
clinic on December 25 with acute speech distur-
bance, dropping of the left mouth corner, numbness
of the tongue and weakness of the left limbs, more
pronounced for the hand, with the inability to walk
on her own.

The illness dates back to the end of November,
when the patient had similar complaints related to
sudden difficulty in pronouncing words correctly,
numbness of the tongue, weakness and clumsi-
ness of the left arm and dragging of the left leg
when walking. She had her home visitied by para-
medics then who found high blood presuure up to
180/90 mmHg and gave her 1 i.m. injection of clon-
idine and refused hospitalization. Complaints faded
away spontaneously within a few hours. The next
day, the patient was consulted by a neurologist on
an outpatient basis regarding the above-mentioned
complaints, a CT scan of the brain without con-
trast and a Doppler sonography of cerebral ves-
sels were performed without evidence of ischemic
foci or significant stenoses. The patient was rec-
ommended home treatment, and no antiplatelet or
anticoagulant medication was added to the therapy.
Within the next two weeks, the complaints recurred
twice accompanied by increased values of arterial
pressure, and after the second episode the weak-
ness and clumsiness of the left arm persisted for
more than 24 hours after the onset of symptoms.
After the the patient was seen by a neurologist in
an outpatient setting with evidence of residual la-
tent weakness and mild dysmetria of the left arm.
Recommendations were given for strict control of
blood pressure, regular intake of antiplatelet and
neuroprotective therapy.

h <<

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




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

C. bokuHoB u gp.
KAPAMOAOT A & NayueHmka ¢ MPaH3UMOPHU UCXEMUYHU...
KAPAMOXUPYPT A Tom 7, Bpoi 2 - 2024

B obegHume uacoBe Ha konegHus geH, no Bpe-
Me Ha XogeHe nauueHmkama ycewa “omkasBaHe
Ha AeBusi kpak”, 20Bopbm U CUAHO Ce 3ampygHUA U
He mokena ga cu cAayku c asBama pvka. Bausku-
me x BegHaza yBegomsaBsam gexkypeH HeBponoz B
MBAA “Copue u Mo3bk” — lNAeBeH, u e op2aHu3upaHo
mpaHcnopmupaHe go boaHuuama B cneweH nops-
gok. Mopagu gaBHocm Ha onaakBaHusima no-manko
om 4,5 vyaca e ocobwecmBeHa KT Mo3buHa aHauo-
2padus B cneweH nopsagok.

KT mo3buHa aHauozpadus — peayamam: ocmbp
UCXEMUYEH MO3bYeH UHCYyAm B baceUHa Ha gsicHa-
ma cpegHa MO3buHa apmepusi Ha mepeHa Ha Buco-
kocmeneHHa cmeHo3a Ha gacHama BvmpewHa kapo-
mugHa apmepus (duz. 1).

HeBponozuueH cmamyc (npu nocmbnBaHemo):
MeHuHz20-pagukyAepHO gpa3HeHa — AuncBam npusHa-
uu. KpaHuanHu HepBu — uzznageHa HasonabuanHa 2bH-
ka BasBo, omknaoHsBa e3uka HansBo npu nokasBaHe.
AkmuBHu gBukeHus — aeBocmpaHHa ueHmpanHa xe-
Munape3sa, 8 rneka cmeneH 3a kpaka, B cpegHo mexkka
3a pvkama. KoopguHauus — HoconokasaneuHa npoba
He MoXke ga u3nbAHU C AsiBama poka, BgaCHO u3nbA-
HaBa 3agoBoAumenHo. Pombepz — ompuu. — 3aauma
¢ omBopeHu ouu B HeonpegeneHa nocoka. NMoxogka
— HecmabuAHa, npoBhaauBa AeBus kpak npu xogeHe,
npugbpka AsBama pvka go maaromo. CyxokuaHo-Hag-
kocmHu pednaekcu — ymepeHo >kuBu, no->kuBu BasBo.
MamonozuuHu pedpaekcu — He no3umuBupa om epyna-

HEART AND BRAIN CENTRE OF EXCELLENCE
|

CT BRAI NGIO

Brain Contrast

At noon on the Christmas Day, while walking, the
patient felt a “failure in her left leg”, her speech be-
came very distorted and she could not use her left
hand. Her relatives notified the neurologist on duty
at the “Heart and Brain” Hospital Pleven and orga-
nized transportation. When the patient arrived she
was within the 4.5 hour window from the begining of
complaints, so a CT cerebral angiography was urgent-
ly performed.

CT cerebral angiography - result: Acute ischemic
stroke in the territory of the right middle cerebral ar-
tery combined with high-grade stenosis of the right
internal carotid artery (Fig. 1).

Neurological status (on admission): Menin-
goradicular irritation — no signs. Cranial Nerves —
Smoothed left nasolabial fold, deviates tongue to the
left on presentation. Active movements — left-sided
central hemiparesis, mild for the leg, moderately se-
vere for the arm. Coordination — cannot perform fin-
ger-nose test with the left hand, performs satisfac-
torily with right. Romberg — negative, unstable with
open eyes. Gait — unsteady, drags left leg when walk-
ing, keeps left arm close to body. Tendon reflexes —
moderately vivid, more vivid to the left. Pathological
reflexes — does not test positive for Babinski’s group.
Sensation — left-sided central hemihypesthesia. No

HEART AND BRAIN CENTRE OF EXCELLENCH

CT BRAIN ANGI(

@uz. 1 Ocmbp ucmexuueH UHCYyAmM B bacelHa Ha gacHa cpegHa MO3byHa apmepus

Fig. 1 Acute ischemic stroke in basin of the right middle cerebral artery
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ma Ha BbabuHcku. CemuBHocm — AeBocmpaHHa ueH-
mpaAHa xemuxunecemaus. TP — koHmpoaupa. Bucwu
kopoBu ¢yHkuuu — cbxpaHeHu. B acHO cb3HaHue. Aeka
gusapmpus. GLCS — 20 m. NIHSS — 7 m.

MauueHmkama bewe obcvgeHa kamo npomuBo-
nokasaHa 3a MPOMBOAUMUYHO AeueHue 3apagu o¢-
opMeHama ucxemuyHa Ae3us.

OcbuwecmBeHa koHcyamauus cbc cbgoB xupype,
npoBegeHa gonaepoBa coHozpadus ¢ gaHHU 3a Bu-
cokocmeneHHa cmeHo3a Ha gsacHa AKW, ckopocm Ha
nomoka 270 cm/s.

OcvwecmBeHa e koHcyamauus ¢ uHBa3uBeH
kapguonoz, npoBegeHa e kapomugozpadus — Bgs-
CHO cybmomanHa okay3us Ha [BKA; BasBo — 6.0.
MHmpakpaHuanHume apmepuu ca npoxogumu. Vm-
nAaaHmupaH e cmeHm Wallstent 7.0/40 Ha gacHa AKU
¢ gucmaaHa npomekuus Spider XT 6.0. Mpouegypa-
ma npemMuHa ychewHo 6e3 ycAokHeHus, npoxogum
cmeHm (due. 2, 3, 4, 5).

3anouHamo e neueHue ¢ kaonugozpen 75 mg cy-
MPUH u auemuacanuuunoBa kuceaurHa 100 mg Beuep [4].

Owe Ha nvpBus geH caeg MO3bYHOCHYOBUS UH-
uugeHm npu nauueHmkama e 3anovyHama KoHBeH-
uuoHanHa gBuzamenHa pexabuaumauus. Ha mpe-
musi geH CAeg UHCyAma cmapmupaxme AevebeH
kypc ¢ penemumuBHa mpaHckpaHuAaaHa MagHUMHa
cmumyAaauus. baxa npoBegeHu obwo 11 AeuebHu

S. Bozhinov et al.
Female patient with transient... CARDIOLOGY&
Volume 7, Number 2 + 2024 CARDIAC SURGERY

urinary incontinence. No cognitive impairment. Mild
dysarthria. Glasgow-Liege Coma Scale — 15+5 pts.
National Institutes of Health Stroke Scale (NIHSS) -
7 points.

The patient was discussed as contraindicated for
thrombolytic treatment because of the formed vast
ischemic lesion.

A consultation with a vascular surgeon was car-
ried out, a Doppler sonography was performed with
data for high-grade stenosis of the right internal carot-
id artery (ICA), flow velocity 270 cm/sec.

A consultation with an invasive cardiologist was
carried out, carotidography was performed: Subtotal
occlusion of the right ICA. To the left with normal sta-
tus. Implanted Wallstent 7.0/40 stent to right ICA with
Spider XT 6.0 distal protection. The procedure was
successful without complications, normal blood flow
through the stent (Fig. 2, 3, 4, 5).

Treatment started with clopidogrel 75 mg in the
morning and acetylsalicylic acid 100 mg in the eve-
ning [4].

On the very first day after the cerebrovascular
accident, the patient began conventional motor re-
habilitation. On the third day after the stroke, we
started a treatment course with repetitive transcra-
nial magnetic stimulation. A total of 11 treatment

Qua. 2 BucokocmeneHHa cmeHo3a Ha ICA dex

Fig. 2 High-grade stenosis of the ICA dex

@uea. 3. VImnaaHmupaHe Ha cmeHm ¢ nocAegBawa guaamauus

Fig. 3. Stent implantation with subsequent dilatation
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®Duz. 4. KpaeH pesyamam om npouegypama — NpoXogum cmeHm

Fig. 4. End result of the procedure — passable stent

@ua. 5. MoabuHa nepdyaus B8 baceuHa Ha ICA dex caeg npouegypama [/ Fig. 5. Cerebral perfusion in the ICA dex pool after the procedure

cecuu, Bcako om koumo BkalouBa HuckouecmomHa
cmumMynauus Ha 3gpaBama mMo3buyHa xemucdepa u
BucokouecmomHa cmumynauus B 3acesHamama.
MomopeH omzoBop B8 napemuuHus kpauHuk He ce
HabalogaBawe npu nvpBume 4 cecuu, kamo Ha
5-mama npouegypa ce nosBu momopeH omzoBop
npu mowHocm 80% om makcumaaHama. o kpas Ha
mepaneBmuuHus kypc nocmugHaxve cHwkaBaHe
Ha MOmMoOpHuUs npaz go 45% B 3aceeHamus kpauHuk.
KoHmpoaHusm momopeH npaz B8 3gpaBama xemuc-
depa ce pezucmupa npu 35%. Mo ckanama NIHSS
camo 3a 5 gHu bewe omuemeHo noHwkBaHe om 7
mouku Ha 2 mouku.

>> 8

sessions were conducted, each involving low-fre-
quency stimulation of the healthy cerebral hemi-
sphere and high-frequency stimulation of the af-
fected one. A motor response in the paretic limb
was not observed in the first 4 sessions, and on the
5th procedure a motor response appeared at 80%
threshold. By the end of the therapeutic course,
we achieved a reduction of the motor threshold of
up to 45% in the affected limb. The control motor
threshold in the healthy hemisphere is registered at
35%. NIHSS reduction from 7 points to 2 points was
reported in just 5 days.



\EYEBEH AATOPUTBM

Puckom om nosBa Ha noBmopHa TWA uAu npo-
2pecus go UCXeMUUYEH MO3bYEH UHCYyAm € Hau-20-
AaM npe3 nbpBume 48 uaca caeg uHuugeHma. Emo
3awo oueHkama Ha cumMnmomume u buono2uuHume
nokazameAu Ha nauueHma caegBa ca ce u3Bvopwu
makcumanHo 6bp30. 3a ueama uma paspabomeHu u
ymBopgeHu KAUHUYHU anzopummu, koumo nomazam
Ha cneuuaAucmume ga U3siCHSm emuoAoz2usma u ga
Hamaasm pucka om ycAokHeHus.

C HaBauzaHemo Ha uHmpaBeHo3Hama mpombo-
AU3a U UHBaszuBHama mpombekcmpakuusa Ha npak-
muka Bceku ocmpo HacmbnuA 02HUWEH HEBpoAoaU-
yeH geduuum caegBa ga bvge oueHeH makcuMaAHO
6bp30 om MeguuuHcko Auue u HacoueH B cneweH
nopsigbk koM UEHMbP NO AeUYeHUEe Ha UHCYAmMU UAU
HeBpono2uuHO omgeneHue, koemo pasnonaza C
mvkaHeH naasMmuHoz2eHeH akmuBamop. lMpu Aunca
Ha ycnex om mpomMboAumuyHama mepanus u hep-
cucmupaHe Ha uHBaAugu3upawu cuMnomMmu CAeg
kpas Ha uHdy3usma nauueHmume c ycmaHoBeHu
Ha KT Mo3buHa aHzuoz2padus uau mpaHckpaHuaneH
gonaep mpoMbomuyHu mMacu B8 mMosbuHama uupky-
Aauus caegBa ga 6bgam mpaHcnopmupaHu go che-
uuanusupaH ueHmop 3a u3BopwBaHe Ha uHBa3uB-
Ha mpombekcmpakuus uAu AokaAaHa apmepuanHa
mpomboausa. lMpeuenkama ce u3BbpwBa cnpamo
kAUHUYHOMO HEBPOAOZUYHO U COMamuYHO CbCMOS-
Hue Ha nauueHma, gaHHume om napakAuHukama,
Bv3pacmma, puckoBume d¢akmopu u komopbug-
Hocmma Ha hauueHma.

B meguuuHckama npakmuka npu aHamHecmuu-
HU gaHHU om cmpaHa Ha nauueHma 3a npekuBsaHa
TWA 8 pamkume Ha nocaegHume 90 gHU e Heobxo-
gumo ga ce oueHu puckbm 3a noBmopsemocm Ha
cbcmosHuemo. lMpu nauueHmume ¢ ABCD2 score
paBeH uAu no-maAvk om 3 mouku ce cuuma, ye uma
MHO020 Hucbk puck om noBmapsemocm u Hama kau-
HUYHa noA3a om gobaBsaHe Ha aHmMuazpezaHm kom
mepanusima. Mpu nauueHmume ¢ 4 u 5 mouku e
pegHoO ga ce gobaBu aHmuazpezaHm auemuAcanu-
uunoBa kuceauHa 100 mg Beuep 3a noHe 3 mece-
ua. Npu pesyamam 6 uau 7 mouku ce npegnoyuma
gBouHa kombuHauus om kaonugozpen 75 mg cy-
MpPUH U auemuAcanuuunoBa kuceauHa 100 mg Ge-
uep 3a noHe 6 meceua [2] (due. 6, 7, 8).

S. Bozhinov et al.
Female patient with transient... CARDIOLOGY&
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TREATMENT ALGORITHM

The risk for recurrent TIA or progression to isch-
emic stroke is the highest in the first 48 hours after
the incident. Therefore, the evaluation of the patient’s
symptoms and monitoring of vital signs should be per-
formed as quickly as possible. For this purpose, there
are developed and validated clinical algorithms that
help specialists clarify the etiology and reduce the
risk of complications.

With the rising of intravenous thrombolysis and
mechanical trombectomy, virtually any acute focal
neurologic deficit should be evaluated as quickly as
possible by a medical professional and referred ur-
gently to a stroke center or neurology department
that has tissue plasminogen activator drug available
(rTPA). In the absence of success from thrombolyt-
ic therapy and persistence of debilitating symptoms
after the end of the infusion, patients with thrombotic
masses in the cerebral circulation, determined by CT
brain angiography or transcranial Doppler should be
transported to a specialized center for invasive throm-
bus extraction or local arterial thrombolysis. The as-
sessment is made according to the clinical neurologi-
cal presentation and somatic condition of the patient,
paraclinic data, age, risk factors and comorbidity of
the patient.

In medical practice, all patients with history
about an experienced TIA within the last 90 days
should have their risk of recurrence of the condi-
tion carefully assessed. Patients with an ABCD2
score equal to or less than 3 points are consid-
ered to have a very low risk of recurrence and no
clinical benefit from adding antiplatelet agent to
therapy. In patients with 4 and 5 points, it is appro-
priate to add the antiplatelet agent acetylsalicylic
acid 100 mg in the evening for at least 3 months.
With a score of 6 or 7 points, a double combina-
tion of clopidogrel 75 mg in the morning and ace-
tylsalicylic acid 100 mg in the evening is preferred
for at least 6 months [2] (Fig. 6, 7, 8).

9 <<

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




C. bo>kuHoB u gp.
KAPA,VIOAOFI/Iﬂ& Nayuenmka ¢ MPaH3UMOPHU UCXEMUYHU...

KAPAMOXUPYPT A Tom 7, Bpod 2 - 2024

ABCD (2) ckana npu THA / ABCD (2) scale for TIA

Brspact / Age > 60 romunu / years 10
<60 romumu / years

Aprepnanio Hansrane Cucrona / Systole > 140 wu/or
TIPH ITbPBOHAYATHO H3MEPBAHE [luactona / Diastole > 90 1
Blood pressure at initial measurement | 1pyri/Others 0

EjHocrpatna craboct Ha kpaiHuiyiTe
Kﬂ.m.{mm" AaPAKTCPHCTHKH Unilateral weakness of the limbs 2
ULielhi i) ToBOpHH HapyLuieHHs O¢3 ABHTATEIICH JeHIHT

Speech disorders without motor deficit |

Jlpyru/ Other 0
[IpoIBIKATENHOCT Ha > 60 min 2
KIIMHUYHAT CHMITOMATHKA Meky/between 10-59 min |
Duration of clinical symptoms <10 min 0
3§xapeH )Iuaﬁ_e'r Hamaune / Availability 1 oo ey 9
Diabetes mellitus Jlunca / Lack of 0 Total score = O T

@uz. 6. / Fig. 6. Milanov et al. 2023 [1]

IlauuenTsbT € ¢ MeAHUMHCKA aHAMHE3a 32 BepositHa THA
The patient has a medical history of probable TIA

Onpenensit ce ABCD (2) u ocranaiuTe 1anuH B NPOTOK0JIA
32 NPEANO/IAraeM PHCK OT MOC/IeABALL MO3bYeH HHPAPKT
Determine ABCD (2) and other protocol data for presumed risk
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ABCD (2) <31 le of subsequent cerebral infarction —»{ ABCD ()24
07 i) T1e0Ti i iir
Presence of any of the following clinical symptoms:
- nepeMcTHpaila Wi (IyKTyHpallia cCHMIToMaTHKa; / persistent THA eB PaMKHTE HA MOC/IEHNTE 7 iHu
or fluctuating symptomatology; TIA is within I
rhaTatesHi Hapytenis; / swallowing disorders; is within last 7 days
MPHCTBITHO MBIKIEHE; / paroxy: atrial fil

aprepuanto Hansrase 180/100 mmHg; / arterial pressure 180/100 mmHg;
aGropmin pesyarar ot kpuBi scacawanis, EKT, KT; / abnormal
results of blood tests, ECG, CT;

nosrapsiui ce TUA (> 2 i 3a 1 cenvuua); / recurrent TIA

(>2 times in | week);

THA/Mo3bueH undapkT u npeachpio mbikaene; / TIA/cerebral
infarction and atrial fibrillation;

THA/Mo3buCH MHAPKT 1 aHTHKOArYIaHTHa Tepanus; / TIA/cercbral
infarction and anticoagulant therapy;

naunert < 50 1. ¢ TUA w Gonku B mniinara obmact / patients < 50 years
with TIA and neck pain

@Yes

TTatueHT ¢ BHCOK PHCK - HaCO'Ba e JVPEKTHO

KbM KITHHIKA/OTeTeHI 32 TeYeHHe Ha OCTpH
MHCYITH TH HEBPOTOTHYHO OTATEHHE C1ef TpoBeeH
TeIeqOHeH PA3TOBOP Ch CIICLIATHCT - HEBPOTOr

-1 High risk patient - referred directly to

Y

[feno

TlaumenT ¢ HiChK prck L an acute stroke clinic/department
3ariouBa ce HavATHA TepaTA, TIDOTOKATHT 32 or neurological ward after telephone call
OLleHKA e H3MPALIA 110 (aKe A0 KIHHHKA/OTerIeHHe with a specialist neurologist

34 71CUEHHE HA OCTPH HHCYITTH - 32 JHATHOCTHYHH
W3CIE/IBAHIA B PAMKHTE Ha 7 M H CE 1aBat IPEropbKH.
Low risk patient
Initial therapy is initiated, assessment protocol
is faxed to clinic/department
for treatment of acute strokes - for diagnostic
tests within 7 days and recommendations are given. Que. 7. | Fig. 7. Milanov et al. 2023 [1]

2day-risk Recurrence
for stroke within 90days

0-3
4-5 Moderate 4.1%

6-7 th 8.1% Quz. 8. / Fig. 8. ABCD2 scale Long et al. 2016 [5]
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OBCb)XOAHE

3gpaBHume cneuuaAucmu no-psagko Habaloga-
Bam TUA B kauHuuHama npakmuka, mvl kamo B
knacuueckama cu ussBa Ha TWA npomuya BHesan-
HO no Bpeme Ha ekegHeBHume geuHOCmMU Ha na-
uueHmume u Hal-yecmo npemuHaBa CnOHMaHHO
B8 pamkume Ha MuHymu. Emo 3awo nogpobHama
aHamMHe3a 3a ocmpo HacmbnBaw, u CNOHMAaHHO no-
gobpsaBau ce HeBpoaoauueH geduuum, npomuvaul, 8
paMkume Ha CUHgPOM Ha onpegeAeHa 30Ha om Mo-
3buHama uupkynauusi, € om kalouoBo 3HaueHue npu
nocmaBsHemo Ha moyHa guazHo3a u uz2omBsHe Ha
npodurakmuuHo noBegeHue. B epama Ha Bucokume
mexHoAo2uu B meguuuHama pasnonazame ¢ HagexXkg-
HU cpegcmBa 3a 6bp3a U MoYHa guazHo3a U HaBAu-
3awu Bce no-wupok Habop om npodusakmuuHu u
mepaneBmuuHu npouegypu 3a HegonyckaHe Ha He-
Bpono2uyHU yCAOXKHEHUS U BAazonpusmeH usxog 3a
nauueHmume ¢ MO3bUHO-CbgoBu 3abonsBaHus. Eku-
nom Ha KauHukama no HepBHU Boaecmu, cbBmecm-
Ho ¢ OmgeneHuemo no uHBa3uBHa kapguoaozus npu
MBAA ,Covpue u mo3vk“ 2p. MaeBeH HenpekbcHamo
ycbBopweHcmBam cBoume KAUHUUHU an2opmumMu 3a
noBegeHue, cbobpasHo MogepHume cBemoBHU Ha-
coku, cbuemeHo ¢ HampynBaHemo Ha Bce no-z2oAam
kAuHuueH npakmuuecku onum.

3 AKAIOYEHUE

HapyweHusima Ha Mo3b4yHomMo kpbBoobpauwiaHue
ca cnewHu cvcmosiHus B meguuuHckama npakmuka,
koumo usuckBam HaBpemeHHa MeguuuHcka Hameca.
Om knalouoBo 3HaueHue e HaAuyuemo Ha 6asucHu
NO3HaHUS OMHOCHO KAUHUYHUME CUMNMOMU Ha og2-
HUuweH HeBponozuueH geduuum u BakHocmma om
He3abaBHO mbpceHe Ha Aekapcka nomow, u mo B
cheuuaAusupaH ueHmbp 3a npoBedkgaHe Ha MogepHU
guazHocmuyHu u mepaneBmuyHu npouegypu. Camo
no makvB HauuH e BbamoxkHo agekBamHomo noBege-
HUEe Npu OCMPUME CbCMOSIHUSA HA MO3bYHa UCXEMUS.

Buvisavorpa®uA: [REFERENCES:

S. Bozhinov et al.
Female patient with transient... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

DiscussioN

Healthcare professionals rarely see TIA in clin-
ical practice because in its classic presentation,
TIA occurs suddenly during patients’ daily activities
and most often resolves spontaneously within min-
utes. Therefore, a detailed history of an acutely oc-
curring and spontaneously improving neurological
deficit within a syndrome of a specific area of the
cerebral circulation is of key importance in making
accurate diagnosis and adminstering prophylactic
behavior. In the era of great technologic advance-
ment in medicine, we have reliable means for quick
and accurate diagnosis and an increasingly wide
range of preventive and therapeutic procedures to
fight neurological complications and provide favor-
able outcome for patients with cerebrovascular dis-
eases. The team of the Clinic of neurology, togeth-
er with the Department of Invasive Cardiology at
the Heart and Brain Hospital Pleven, are constantly
improving their clinical algorithms for behavior in
accordance with modern world guidelines, com-
bined with the accumulation of increasing clinical
practical experience.

CONCLUSION

Disorders of cerebral circulation are emergen-
cy conditions in medical practice that require time-
ly medical intervention. It is of key importance to
have basic knowledge about the clinical symptoms
of focal neurological deficit and the importance of
seeking medical help immediately and in a special-
ized center for conducting modern diagnostic and
therapeutic procedures. Only in this way adequate
behavior is possible in acute conditions of cerebral
ischemia.

1. Milanov |, Bozhinova V. Pharmacotherapeutic guide for the treatment of neurological diseases. Bulgarian Neurological

Society, Jan 2024.
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MAAUTHEH NMEPUTOHEAAEH ME3OTEAUOM - EMMAEMWOAOI MYHN, KAMHAYHN,
AWATHOCTUYHWN, TEPANEBTUYH N NPOMHOCTUYHN OCOBEHOCTI.
ANOEPEHLUUNAAHOAWATHOCTUYHU MNPOBAEMU, C MPEACTABAHE
HA KAVHUYEH CAYYAI OT NPAKTUKATA

M. QamanoBa, I1. AHoBa, N. MopgarHoB

OmgeneHue ,,06wa u knuHudyHa namonoaus”, MBAA ,,Copue u Mo3vk” — [heBeH

Peslome. ManugHeHUsm nepumoHeaneH me3zomeauoM (MIIM) e psagok u kauHuuHOo a2pecuBeH mymop,
npousxokgaw, om cepo3Hama noBbpxHocm Ha kopemHama kyxuHa. KauHuuHume nposBu BkalouBam Hec-
neuudpuyHu cumnmomu. Hsakonko pakmopa noBausBam npoz2Hozama Ha nauueHmume ¢ MIM, BKA. Bb3-
pacm, NOA, XUCMOAOZUYEH Mun, CMeneH Ha gudepeHuuauus Ha mymopa, CmeneH Ha pasnpocmpaHeHue
Ha 3abonsBaHemo u omzoBop Ha mepanus. AeueHuemo Ha MIM BkalouBa uumopegykmuBHa xupypaus,
kombuHupaHa ¢ XunepmepmMuyHa UHMpanepumoHeaAHa Xxumuomepanusi. B Hakou cayvau ce npunaza
u cucmemMHa xumuomepanus. AeueHuemo MoXke ga e cBbp3aHo CbC 3HAYUMEAHU YCAOXKHEeHuUs, koemo
noguyepmaBa Heobxogumocmma om MyAmugucuunAuHapeH MeguuuHcku ekun 3a onpegensHe Ha Hal-
npaBunHus kauHuueH nogxog. Mamoao3ume ca u3npaBeHu npeg gudepeHuuarHO-guagHOCMUYHU npe-
gusBukamencmBa npu paszpaHuuaBaHemo Ha MINM om gpyau npouecu, kamo nbpBuueH nepumoHeaneH
cepo3eH kapuuHom, peakmuBHa Me3omeAHa npoAudepauus, MesomeAuom in situ, gobpokauecmBeHu
Me3omenHu BkalouBaHus u MemacmamuuHu mymopu. XucmoAo2uuHume xapakmepucmuku, 3aegHo €
UMYHOXUCMOXUMUYHU Mapkepu, cbnocmaBeHu ¢ KAUHUYHU U 06pa3HU gaHHU, noMazam npu hocmaBsHe
Ha mouHa guazHo3a. 3a ga ualocmpupame npuAoXkeHuemo Ha mo3u komnaekceH guagHocmuyeH Nogxog,
npegcmaBsame cayyal Ha 29-2oguwieH MbXk. MopBoHavaAHo 20 guazHocmuuupaxme ¢ gobpokauecmBeHu
Me30meAHU UHkAy3uu B wueH AumdeH Bov3ea, koumo npuexmve 3a ycAaokHeHue Ha npekapaHa uHdekuus
¢ COVID-19. Hakoako cegmuuu no-kbCHO, CAeg aHaAu3 Ha gaHHUme om HoBo obpasHo uscaegBaHe, npe-
nopvuaxme noAyyaBaHe Ha buoncuuHa npoba om kopemHama kyxuHa u guazHocmuuupaxve 3arokavecm-
BeH enumenougeH Me30meAUoM.
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KalouoBu gymu: mMaAuz2HeH nepumoHeaneH Me3omeAuoM, gobpokauecmBeHu mesomeAuanHu Bkalou-
BaHus, peakmuBHa Me3omeAHa XunepnAasus, XunepmepmMuyHa UHMpanepumoHeaAHa Xxumuomepanus,
uumopegykmuBHa xupypaus

MALIGNANT MESOTHELIOMA OF THE PERITONEAL CAVITY - EPIDEMIOLOGICAL,
CLINICAL, DIAGNOSTIC, THERAPEUTIC AND PROGNOSTIC FEATURES. CASE REPORT -
A DIFFERENTIAL DIAGNOSTIC CHALLENGE FROM OUR DAILY PRACTICE

P. Damyanova, P. Anova, Y. Yordanov

Department of General and Clinical Pathology, Heart and Brain Center of Clinical Excellence — Pleven

Abstract. Malignant peritoneal mesothelioma (MPM) is a rare and clinically aggressive tumor originating
from the serous surface of the abdominal cavity. Clinical manifestations include nonspecific symptoms.
Several factors influence the prognosis of MPM patients, including age, gender, histological type, tumor
grade, extent of disease and response to therapy. The treatment for MPM involves cytoreductive surgery
combined with hyperthermic intraperitoneal chemotherapy. In some cases, systemic chemotherapy is also
applied. However, treatment can be associated with significant complications, emphasizing the need for
a multidisciplinary medical team to determine the most appropriate clinical approach. Pathologists face
differential diagnostic challenges in distinguishing MPM from other conditions such as primary peritoneal
serous carcinoma, reactive mesothelial proliferation, mesothelioma in situ, benign mesothelial inclusions
and metastatic tumors. Histological features, along with immunohistochemistry markers, matched with
clinical and imaging data, aid in making accurate diagnosis. In order to illustrate the application of this
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complex diagnostic approach, we present a case of a 29-year-old man. We initially diagnosed him with
benign mesothelial inclusions in a cervical lymph node, which were considered a post COVID-19 infection
complication. A few weeks later, after analyzing the data from new imaging test, we recommended obtaining
a biopsy sample from the abdominal cavity and diagnosed him with malignant epithelioid mesothelioma.

Key words: malignant peritoneal mesothelioma, benign mesothelial inclusions, reactive mesothelial
hyperplasia, hyperthermic intraperitoneal chemotherapy, cytoreductive surgery

YBopn

Me3omeauomMbm e psgbk MaAugHeH mymop Ha
cepo3Hume MembpaHu [1, 2]. EnugemuonozuuHume
gaHHuU Bapupam B wupok guana3oH 8 pasauuHume
gopkaBu [3]. B EBpona Hau-Bucokama 3aboasemocm
U CMbpPMHOCM OM MO3U MaAU2HEH NPOUEC Ce yecma-
HoBsaBam B Mimanaus, coomBemHo 4.0 u 3.2 cayuas Ha
100 000 gywu, cveAacHo gaHHuU Ha European Cancer
Information System (ECIS) 3a 2022 2. Yecmomama
Ha hauyueHmume C gua2HOCMuuupaH Me30MeAUOM,
He3aBucumo om noa, Bv3pacm u nopBuyHa aHamo-
Mu4Ha Aokaausauusi Ha Ae3usma, 3a Boazapus e 0.8
Ha 100 000 gywu. lMpu pasgensHemoO UM hO NOA ce
ycmaHoBs8a no-Bucoka 3aboasemocm npu Mvxkeme,
B cpaBHeHue ¢ masu npu >keHume (1.1 u coomBemHo
0.5 Ha 100 000). Cbwo maka npu Mwkeme cmbpm-
Hocmma om moBa 3AokauecmBeHo 3aboasBaHe e
no-Bucoka (1 Ha 100 000) B cpaBHeHue ¢ masu npu
>keHume (0.4 Ha 100 000) [4].

Hau-uecma nvpBuuHa nokaausauus Ha me3ome-
AuomMa e naeBpama, Ho Mmoke ga Bb3HukHe Cbwio u
8 nepumoHeym, nepukapg u myHuka BazuHaAuc Ha
mecmuca. MesomeAuoMmume ca KAUHUYHO az2pecuB-
HU U Yecmo nauueHmume umMam HebaazonpusmHa
npozgHo3a. 5-zoguwHama obwa npeXkuBaemocm e <
5%, Bonpeku ue cAyuaume ¢ AokanHa Boarecm Moz2am
ga umam no-gobpa npozHoza [1, 2].

Mesomenuomume B pasauuHume Aokaausauuu
umam xapakmepeH kAuHuueH, MOpdOAO2UYEH U MO-
nekyaspeH npodun [2]. 10-15% om Bcuuku me3ome-
AUOMU ca nepumoHeanHume. Bv3HukBam no-uecmo
npu >keHuU u MAagu xopa, ho-psagko umawu ekcnosu-
uus Ha asbecm, obukHoBeHo noka3Bam enumenou-
geH xucmomun u chopeg Hskou npoyuBaHus umam
no-gobpa npozHo3a, B8 cpaBHeHue ¢ naeBpanHume
[1, 2]. BbamokHO e nocaegHOmo ga ce gbaku Ha
pasauyHume BbamokHocmu 3a mepanus. Mpu nepu-
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INTRODUCTION

Mesothelioma is a rare malignant tumor of the
serous membranes [1, 2]. Epidemiological data vary
widely between countries [3]. In Europe, the highest
incidence and mortality from this malignant neoplasm
are registered in ltaly — 4.0 and 3.2 cases per 100,000
people, respectively, according to European Cancer
Information System (ECIS), data for 2022. The fre-
quency of patients diagnosed with mesothelioma,
regardless of gender, age and primary anatomical lo-
calization of the lesion, for Bulgaria is 0.8 per 100,000
people. Divided by sex, a higher incidence is found in
men than in women (1.1 and 0.5 per 100,000, respec-
tively). The mortality rate of this malignancy is also
higher in men (1 per 100,000) than in women (0.4 per
100,000) [4].

The most common primary site of mesothelioma
is the pleura, but it can also occur in the peritoneum,
pericardium, and tunica vaginalis of the testis. Meso-
theliomas are clinically aggressive, and patients often
have a poor prognosis. The 5-year overall survival is
< 5%, although cases with local disease may have a
better prognosis [1, 2].

Mesotheliomas in different locations have a char-
acteristic clinical, morphological and molecular profile
[2]. 10-15% of all mesotheliomas are peritoneal. They
occur more frequently in women and young people,
less frequently in patients exposed to asbestos. They
usually show an epithelioid histological subtype and
according to some studies, have a better prognosis
than pleural ones [1, 2]. It is possible that the latter is
due to the different treatment options. In the case of



MOHeaAHUMe eguH om npenopbyumenHume cvBpe-
MEHHU Memogu 3a AeueHue, brazonpusmHo noBAu-
ABaw, xoga Ha 3aboasBaHemo, e xunepmepmuyHama
uHmpanepumoHeanHa xumuomepanus (hyperthermic
intraperitoneal chemotherapy — HIPEC), uecmo cbue-
maHa ¢ uumopegykmuBHa xupypaus (cytoreductive
surgery — CRS) [1].

ManugHeHUSM  nepumoHeaneH  Me30meAuoMm
(MIMNM) obukHoBeHo ce nposBsBa kamo obwupHo pas-
npocmpaHeH B kopemHama kyxuHa, a He kamo coau-
mapHa Ae3us, kosmo e no-yecma npu naeBpanHama
nokanuzauus. OcHoBHa nopBa kauHuuHa nposiBa e no-
gyBaHe Ha kopema, ¢ HaAauvue Ha gudysHa u Heche-
uuduuHa abgomuHanHa boaka u acuum. Mo-pagko ce
npegcmaBs ¢ ocmvp xupypauyeH kopem, nopagu vpeB-
Ha obcmpykuus uau nepdopauus. Jpyau cumnmomu ca
6bp30 HacuwaHe, 3azyba Ha MyckyAHa Maca u meano,
2ageHe, memnepamypa C HesiCEH NPOU3X0J, HOWHU U3-
nomsBaHus. MauueHmume yecmo umam MmpPoMBOoUU-
mo3a [5, 6]. Mopagu HecheuudpuuHama cumnmomamu-
ka, guagHozama obukHoBeHo e kocHa [3, 5].

MMM uma oepaHuuyeH xemamoz2eHeH u AumMbo-
2eHeH MemacmamuyeH nomeHuuaa, nopagu koemo
no-yecmo ocmaBa ozpaHuueH B kopemHama kyxuHa.
EkcmpaabgomuHaAHOMO pasnpocmpaHeHue 0bukHo-
BeHo Bv3HukBa B HanpegHaA cmaguu, kamo ce npo-
AB8sBa ¢ aHzadkupaHe Ha AumoHuU Bb3au, naeBpaaHu
u3AuBu u mpaHcguadpazmanHo npemuHaBaHe [3].

MTIIM He ce cmagupa cbc cmaHgapmHama TNM
kaacudukauus, nopagu psagkomo ekcmpaabgomu-
HaAHO pasnpocmpaHeHue. lMpe3 2011 2. e npegno-
»keHa HoBa kaacudukauus om Yan u comp. basupa
Ce Ha m.Hap. nepumoHeareH kapuuHoMamo3eH UH-
gekc (peritoneal carcinomatosis index — PCI) [3, 7].
Tou BkalouBa pasgensiHe Ha kopemHama kyxuHa Ha 9
peauoHa u 4 manku upeBHu npoekuuu. Bceku peauoH
ce oueHaBa om 0 go 3, basupauku ce Ha Boaecm-
Hus moBap, kamo obwama cyma e om 0 go 39. pa-
HuuyHama cmouHocm 3a PCIl ¢ HezamuBHa npozHo3a
3a noAHa uumopegykuus Bapupa 8 3aBucumocm om
Bb3pacmma u xucmoaozuyHume ocobeHocmu Ha ma-
AUZHEHus npouec, Ho 3a MIM ce npuema PCI = 20.
M3non3Bam ce peayamamume om npegonepamuB-
HO obpa3Ho u3caegBaHe u uHmpaonepamuBHume
gaHHu (sPCIl) om guagHoCcmuuHa AanapomomMusi UAU
om CRS-HIPEC nogxoga. KpauHama oueHka oba-
ue moke ga ce HanpaBu camo om namoaoz (pPCl),
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peritoneal mesothelioma, one of the recommended
modern methods of treatment, favorably influencing
the course of the disease, is hyperthermic intraper-
itoneal chemotherapy (HIPEC), often combined with
cytoreductive surgery (CRS) [1].

Malignant peritoneal mesothelioma (MPM) usual-
ly presents as multiple widespread lesions throughout
the abdominal cavity, rather than as a solitary tumour
formation, which is more common for the pleural loca-
tion. The main first clinical manifestations are abdom-
inal distension, diffuse and nonspecific abdominal
pain and ascites. Less commonly, it presents with an
acute surgical abdomen, due to intestinal obstruction
or perforation. Other symptoms are rapid satiety, loss
of muscle mass and weight, nausea, fever of unclear
origin, night sweats. Patients often have thrombocy-
tosis [5, 6]. The diagnosis is usually delayed due to
non-specific symptoms [3, 5].

MPM has limited hematogenous and lym-
phogenous metastatic potential, therefore it more
often remains confined to the abdominal cavity.
Extra-abdominal spread usually occurs at an ad-
vanced stage, presenting with lymph node involve-
ment, pleural effusions and transdiaphragmatic
infiltration [3].

MPM is not staged with the standard TNM classi-
fication because of the rare extra-abdominal spread.
A new classification was proposed in 2011 by Yan et
al. It is based on the so-called peritoneal carcinoma-
tosis index (PCI) [3, 7]. It involves dividing the abdom-
inal cavity into 9 regions and 4 small intestinal pro-
jections. Each region is scored from 0 to 3 based on
disease burden, with a total of 0-39. The cut-off value
for PCI with a negative prognosis for complete cytore-
duction varies depending on the age of the patient
and the histological features of the malignant process,
but PCI = 20 is assumed for MPM. The results of
preoperative imaging and intraoperative data (sPCl)
from diagnostic laparotomy or from the CRS-HIPEC
approach are used. However, the final assessment
can only be made by a pathologist (pPCl), and a dis-
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kamo e ycmaHoBeHo HecbomBemcmBue B8 nocoka Ha
cBpbxguazHocmuka npu sPCl. B gonbAHeHue, guae-
HOoCmuyHama AanapomomMus MoXke ga gage oueHka
3a HepesekmabuaHa 6oaecm (sPCl nokasBa Bucoku
cmouHocmu), ¢ koemo ga ce npegomBpamu Heme-
paneBmuuHama nocaegBawa CRS-HIPEC [5].

OcHoBHume memogu 3a guagHocmuka Ha Me3ome-
AuoMume BkalouBam obpasHume U namoAO2UYHUME.
MpegnouumaHu obpa3Hu u3cAegBaHus ca MagHUMeH
pesoHaHc (MRI), komnlomvpHa momozpadusa (CT) u
NO3UMPOHHO emucuoHHa momozpadus (PET) 3a oueH-
ka Ha memaboaumHo akmuBHu Ae3uu. KombuHauus-
ma om CT u PET ce npuaaza u 3a npegonepamuBHo
cmagupaHre. Cowo maka PET-CT c fluorodeoxyglucose
(FDG) moke ga no3Boau npocaegaBaHe Ha omzoBopa
om mepanusma, 6asupatku ce Ha omuumaHe Ha guHa-
Mukama Ha abcopbuus Ha FDG [5, 8].

Om namoao2uyHuUme Memogu UUMOAO2UYHOMO
uscnegBaHe uma ozpaHuvyeHa guagHocmuyHa cmou-
Hocm [3]. NpegnoyumaH Memog e XucmoAo2uyHusm,
¢ koumo ce gaBa Bv3amokHocm 3a pewaBaHe Ha gu-
dbepeHuuanHOguUa2HOCMUYHU QUAEMU U ONpegeAsiHe
Ha Hskou MOpPdOAO2UUYHU NPOZHOCMUYHO U npeguk-
muBHOo 3Hauumu pakmopu.

3nameH cmaHgapm 3a guagHo3ama Me30meAu-
OM e xucmoAoz2uvyHomo ycmaHoBsBaHe Ha uHBa3us
om me3omenHu kaemku B cybmeszomeAaHu mbkaHu
(myckyanamypa, macmHa mbkaH, napeHxum Ha opaa-
Hu). ToBa He BuHazu e Bv3moXkHO npu uscaegBa-
He Ha MaAku Buoncuu, nopagu yecmama Aunca Ha
me3u movkaHu. NocmaBsaHemo Ha guagHo3ama ce
yAecHsBa c npuAazaHe Ha cnomMazameAHU NamoAo-
2uyHuU memogu, Bka. umyHoxucmoxumuueH (MXX)
aHaaus [1].

CvenacHo knaacudukauuume Ha CBemoBHama
3gpaBHa ope2aHu3auusi XUCMOAOZUYHO ME30meAuo-
Mume ce pasgeasm Ha HsakoAko nogmuna: enumeno-
ugeH, capkomamougeH u bugaseH. EnumeaougHusm
BapuaHm e npegcmaBeH B 55% om cayuaume ¢ MMM
[1]. OonbAHUMEAHO onpegeAsHe Ha apxumekmypeH
MogeA (mybyAaonanuAapeH, CoaugeH, mpabekyrapeH,
MukponanuaapeH, mukpokucmuueH, ageHomamou-
geH), UUMOAO2UYHU MYyMOPHU ocobeHocmu (pabgo-
UgHU, geuugyugHu, gpebHokaemuvuHu, cBemaokae-
MbYHU, npbcmeH ¢ kambk, AumpoxucmuouumougHu,
naeomopdHu kanemku) u cmpomaAHu xapakmepucmu-
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crepancy in the direction of overdiagnosis in sPCl was
found. In addition, diagnostic laparotomy can assess
for unresectable disease (sPCIl shows high values),
thereby preventing nontherapeutic subsequent CRS-
HIPEC [5].

The main methods for diagnosing mesotheliomas
include imaging and pathology. Preferred imaging
techniques are magnetic resonance imaging (MRI),
computed tomography (CT), and positron emission
tomography (PET) to evaluate metabolically active le-
sions. The combination of CT and PET is also used
for preoperative staging. Also, PET-CT with fluorode-
oxyglucose (FDG) can allow monitoring of response
to therapy based on reading the dynamics of FDG
uptake [5, 8].

Of all pathological methods, cytological exam-
ination has limited diagnostic value [3]. The preferred
method is the histological one, which enables the
resolution of differential diagnostic dilemmas and the
determination of some morphological factors of prog-
nostic and predictive significance.

The gold standard for diagnosing mesothelio-
ma is the histological finding of invasion by me-
sothelial cells into submesothelial tissues (muscle,
adipose tissue, organ parenchyma). This is not al-
ways possible when examining small biopsies, due
to the frequent absence of these tissues. Making
the diagnosis is facilitated by the application of
auxiliary pathological methods, incl. immunohisto-
chemistry (IHC) [1].

According to the classifications of the World
Health Organization, histologically mesotheliomas
are divided into several subtypes: epithelioid, sarco-
matoid and biphasic. The epithelioid variant is present
in 55% of MPM cases [1]. Additional determination of
architectural pattern (tubulopapillary, solid, trabecular,
micropapillary, microcystic, adenomatoid), cytologic
tumor features (rhabdoid, decidoid, small cell, clear
cell, signet ring, lymphohistiocytoid, pleomorphic cell)



ku no3BonsBa npozHocmuuHa cmpamudukauus Ha
nauueHmume [1, 7].

B muHanomo onuuume 3a mepaneBmuuHo noBege-
HUEe Npu nauueHmume C NepumoHeaneH Me30MeAUuoM
ca buAu 02paHUYEeHU U KAUHUYHUSIM U3X0g € BuA HebAa-
2onpusimeH, kamo cpegHama obuia npexkuBsemocm e
buna okono 12 Meceua caeg nocmaBaHe Ha guagHo3a-
ma. C BvBerkgaHe Ha CRS kombuHupara ¢ HIPEC 3Ha-
UUMEAHO ce Nogobpu npozHO3ama npu me3u nauueH-
mu. Mocmuza ce cpegHa obwa npexkuBaemocm om 31
go 92 meceua npu hauueHmume, NOgAoXkeHU Ha mosu
MogepeH mepaneBmuueH usbop [2, 8].

Heobxogum e MyamugucuunAuHapeH nogxog npu
onpegensiHe Ha A€YEHUEmO Ha NauueHmu C MaAuz-
HeH Me3omeAuoM [8]. Tepanusma ce b6asupa Ha npe-
ueHka 3a 06WOMO CbCMOsHUE Ha nauueHma, onpe-
geneHa cnhopeg Eastern Cooperative Oncology Group
(ECOG), xucmoAoz2uuyHUS mun Ha mMe3omeAuoma Uu
Bv3amokHOCMma 3a noAyvaBaHe Ha NbAHA UAU houmu
nvAHa uumopegykuust no Bpeme Ha onepauus [3].

CRS u uHmpanepumoHeanHama Xxumuomepa-
nus ce npuemam 3a koHceHCyceH cmaHgapm kamo
nopBa AuHusa 3a mepanus Ha MIM. MNMpuaazam ce u
npu nosBa Ha peuuguBu. NepumoHeanHama Xxumuo-
mepanusi MmoXke ga ce npuaoku kamo HIPEC, paHHa
nocmonepamuBHa xumuomepanus (EPIC) uau kbcHa
HOpPMOMEpPMUYHa UHMpanepumoHeaAHa Xumuome-
panusi (NIPEC), kamo 3a npegnoyumaHe e nopBama
[3, 5]. Hau-uecmo u3noA3BaHume uHmMpanepumoHe-
anHU xumuomepaneBmuuHu azeHmu npu HIPEC ca
cisplatin u mitomycin C [5].

KombuHupaHama mepanus He e 6e3 komnauka-
uuu. Moke ga goBege go 3HauumenHa 3aboasemocm u
CMbpmHocm, 2AaBHo B uHCMuUMyuuume ¢ Manok onum.
Muenaocynpecusima € Yecmo CUCMEMHO YCAOKHEHUE.
NokanHume komnaukauuu BkalouBam: uHdekmupaHe u
gexucueHuus Ha onepamuBHama paHa, uHdekuuu Ha
ypuHapeH mpakm, cencuc, dopmupaHe Ha ducmyaHu
xogoBe, upeBHa obcmpykuus. Be3 AneueHue cpegHama
npogbaAkumenHocm Ha >kuBom e 5-12 meceua caeg no-
cmaBsHe Ha guaaHo3ama, nopagu koemo Bvnpeku Bo3s-
MoXkHUMe ycAokHeHus, uumopegykmuBHama xupypaus
U UHMpanepumoHeaAHama xumuomepausi ca 0cHoBeH
mepaneBmuueH hogxog [3].

MNMocmuaaHemo Ha nbAHama uumopegykuus e ¢ no-
mManka BeposmHocm npu ycmaHoBsBaHe Ha mymMOpHU
HOgyAu = 5 cm no noBbpxHocmma Ha movHkomo uepBo
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and stromal features allows prognostic stratification of
patients [1, 7].

In the past, treatment options for patients with
peritoneal mesothelioma were limited and the
clinical outcome was poor, with a median overall
survival of about 12 months after diagnosis. With
the introduction of CRS combined with HIPEC, the
prognosis for these patients has significantly im-
proved. A median overall survival of 31-92 months
is achieved in patients undergoing this modern
therapeutic option [2, 8].

A multidisciplinary approach is needed in deter-
mining the treatment of patients with malignant me-
sothelioma [8]. Therapy is based on a judgment of
the patient’s general condition as determined by the
Eastern Cooperative Oncology Group (ECOG), the
histological type of mesothelioma, and the ability to
obtain complete or near-complete cytoreduction at
the time of surgery [3].

CRS and intraperitoneal chemotherapy are ac-
cepted as the consensus standard as first-line ther-
apy for MPM. They are also applied in the event of
relapses. Peritoneal chemotherapy can be adminis-
tered as HIPEC, early postoperative chemotherapy
(EPIC), or late normothermic intraperitoneal chemo-
therapy (NIPEC), with the former being preferred [3,
5]. The most commonly used intraperitoneal chemo-
therapeutic agents in HIPEC are cisplatin and mito-
mycin C [5].

Combination therapy is not without complications.
It can lead to significant morbidity and mortality, main-
ly in institutions with little experience. Myelosuppres-
sion is a common systemic complication. The local
ones include: infection and dehiscence of the surgical
wound, urinary tract infections, sepsis, fistula forma-
tion, intestinal obstruction. The average life expectan-
cy without treatment is 5-12 months after diagnosis.
Therefore, despite possible complications, cytoreduc-
tive surgery and intraperitoneal chemotherapy are the
main therapeutic approach [3].

Achieving complete cytoreduction is less likely in
the presence of tumor nodules = 5 cm on the sur-
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UAU gupekmHa aHzakupaHocm Ha Me3eHmepuyma Ha
teloHyma uau uaeyma [3]. Mpu nauueHmume ¢ Buco-
kopuckoBu xucmoao2uuHu xapakmepucmuku u npu
0obWUpHO pasnpocmpaHeHa U HanpegHana 6oaecm
XUPYP2UYHOMO AeYeHUe He e eguHcmBeHama Buva-
MokHocm. Npu msax moxke ga ce npuaoxku u cucmem-
Ha HeoagloBaHmHa, nepuonepamuBHa uau agloBaHm-
Ha Xumuomepanus (ocHoBHO 6a3upaHa Ha cisplatin,
pemetrexed, kamo nomeHuuan umam u kombuHauuu
om: uumocmamuuu c¢ anti-VEGFA; bevacizumab u
nintedanib, gobaBeHu kbm xumuomepanus) [3, 8].
leHemuuHume uscnegBaHusa paskpuBam moneky-
AipHama namozeHe3a Ha boaecmma, kosmo Moxke ga
gage HoBu Bv3amokHOCMu 3a nepcoHaAusupaHa map-
2emHa mepanus [5, 7, 8]. TepmuHamuBHama BAP1
Mymauusi, HabalogaBaHa 8 1-2% om mMe3omeauoMume,
ce cBvp3Ba ¢ no-gobpa npexkuBsemocm [2, 5, 7], HO
MoXke ga uma u npegukmuBHa cmoUHoCm 3a CeH3u-
muBHOoCM Ha mepanus ¢ uMyHHU checkpoint uUHxubu-
mopu, PARP1 uHxubumopu u temozolomide [2, 8].

EGFR anmepauuu ce ycmaHoBsBam vecmo npu
nauueHmu ¢ MIM, kamo npu msx ce npoyuBa edek-
mbm om npuAa2aHe Ha MupPO3UH-KUHA3HU UHXUBU-
mopu (TKI). Opyeu HOBU nogxogu 3a AeuyeHue npu
nauueHmume ¢ mesomeauom BkalouBam CTLA-4 ba-
3upaHa umyHomepanusi, Bupomepanus, agonmuBeH
T-knembueH mpaHchep, mymopHu BakcuHu, dpomo-
guHamuyHa mepanus u gp. [3, 5, 8].

MIM uma pasauveH kAuHuueH xog npu omgea-
HUMe hayueHmu, ¢ MHO20 6bp3a npozpecus Npu Hs-
kou u c nocmuzaHe Ha gbAb2 Nnepuog Ha pemucus
npu gpyau [2].

OcHOBHumMe npozHocmuyHu ¢akmopu Bkalou-
Bam: Bb3pacm, NOA, XUCMOAOZUYEH MUunN, MyMOpPEH
2pelg, cmouHocm Ha PCI, oueHka Ha nocmugHama-
ma uumopegykuus, npegonepamuBHama cmouHocm
Ha kAuHuuHO-nabopamopHus nokasamen CA-125,
npuAaz2aHus mepaneBmuueH pexkum [3, 5].

BaazonpusmHu ¢akmopu ca: >keHcku noA u MAa-
ga Bb3pacm npu nocmaBsHe Ha guazHo3ama [2]. C
no-gobpa npo2Ho3a € enumeAoUgHUSM XUCMOAO2U-
yeH BapuaHm, ¢ mybyaonanuaapeH, mpabekyaapeH u
ageHoMamougeH MogeA, ¢ AUMGOXUCMUOUUMOUgHU
xapakmepucmuku u MmukcougHa cmpoma [1, 2, 3, 5,
7, 9]. CA-125 moxke ga ce u3noa3Ba kamo cypozameH
mMapkep 3a ycnewHama uumopegykuus, ¢ omyumaxe
Ha cmouHocmume My npeg- u hocmonepamuBHo [5].
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face of the small intestine or direct involvement of
the mesentery of the jejunum or ileum [3]. In patients
with high-risk histological features and in widely dis-
seminated and advanced disease, surgical treatment
is not the only option. Systemic neoadjuvant, periop-
erative or adjuvant chemotherapy can also be applied
(mainly based on cisplatin and pemetrexed; in addi-
tion, other potential combinations include: cytostatics
with anti-VEGFA; bevacizumab and nintedanib added
to chemotherapy) [3, 8].

Genetic analyses are revealing the molecular
pathogenesis of the disease, which may provide new
opportunities for personalized targeted therapy [5, 7,
8]. The germline BAP1 mutation, observed in 1-2% of
mesotheliomas, is associated with better survival [2,
5, 7], but may also have predictive value for sensitivity
to therapy with immune checkpoint inhibitors, PARP1
inhibitors, and temozolomide [2, 8].

EGFR alterations are frequently found in patients
with MPM, in which the effect of tyrosine kinase
inhibitors (TKIs) is studied. Other new treatment
options for mesothelioma patients include CTLA-4-
based immunotherapy, virotherapy, adoptive T-cell
transfer, tumor vaccines, photodynamic therapy and
more [3, 5, 8].

MPM has a different clinical course in individual
patients, with a very rapid progression in some and
achieving a long period of remission in others [2].

The main prognostic factors include: age, gender,
histological type, tumor grade, value of PCI, evalua-
tion of achieved cytoreduction, preoperative value of
the clinical laboratory indicator CA-125, applied thera-
peutic regimen [3, 5].

Favorable factors are: female gender and young
age at diagnosis [2]. The epithelioid histological vari-
ant, with a tubulopapillary, trabecular and adeno-
matoid pattern, with lymphohistiocytoid features and
myxoid stroma, has a better prognosis [1, 2, 3, 5, 7,
9]. CA-125 can be used as a surrogate marker for
determining successful cytoreduction, with values re-
ported pre- and postoperatively [5].



KoM HebaazonpusmHume nokasamenu ce Bkalou-
Bam: memacmasu 8 AumdHuU Bb3Au; mpombouumo-
3a; Bucok PCI; HenbAHa uumopegykus; COAUgeEH U
MukponanuAapeH MOgeA Ha enumeAougHus cybmun,
€ pabgougHu U NAeOMOpPGHU UUMOAO2UYHU Xapakme-
pucmuku [1]; capkomamougeH u budaseH xucmomun
[5, 7]; Hucvk cmpomaneH BvbanaaumeneH omzoBop;
XX ycmaHoBeHume Bucoka CD10 ekcnpecus u 3a-
2yba Ha p16, Bucokama npoaudepamuBHa mymopHa
akmuBHocm ¢ Bucoka cmouHocm Ha Ki67 [7].

Om mopdonozuyHUumMe kpumepuu cmeneHma Ha
mymMopHama gudepeHuuauus (mymopHus 2peug) e
onpegenswa 3a npozgHo3ama, C Hal-2onama cmou-
HOCm U e Hau-gobpe npoyyeHa npu enumeAougHuS
BapuaHm Ha MIM. MoXe ga ce npuna2a Ha manka
buoncus uau pesekmam [1, 2, 7]. pagupaHemo e B
gBe kamezopuu (Hucka u Bucoka cmeneH), basupaHo
Ha oueHka Ha agpeHu xapakmepucmuku (amunus u
MumomuueH uHgeke) u Hekposu. Cnopeg Hsikou npe-
nopbku omuyumaHemo Ha Hekpo3ume uma 3HaueHue
3a puckoBama cmpamudukauus Ha nauueHmume c
nAeBpaneH Me3omeAuoM U HfMa — npu mes3u C ne-
pumoHeaneH [2]. CapkomamougHume u budpasHume
Me30meAuoMU He ce 2pagupam, mbu kamo capkoma-
mougHama mopdonozus e onpegeaswa 3a azpecuB-
HO KAUHUYHO npomuuaHe [1].

MpegBug HoBume Bb3mMOXKHOCM 3a AeYeHue Ha
nepumoHeanHus mMe3omeauom, cBoeBpemeHHOMO u
npaBuAHO guazHOCMuuupaHe Ha masu azgpecuBHa
borecm e om pewaBawo 3HaueHue 3a KAUHUYHUS
usxog. lMamonozuuyHama oueHka Ha mMe3omeauoma
Moke ga bvbge npegusBukamencmBo, ocobeHo npu
uscnegBaHe Ha MaAku 6BuoncuuHU MamepuaAu U
npegBug nomeHuuanHUMe gupepeHuuarHoguazHoc-
muYHUMe npobaemu.

KAVHWYEH cAyYAl

MNpegcmaBame cayuau Ha 29-zoguweH MobX, no-
cmobnuA 3a koHcyamauuss 8 omgeneHue ,Obwa u
kAuHUYHa namoaozus“ ¢ ueA noayuyaBaHe Ha ,Bmopo”
MHEHUe nopagu XUCMOAOZUYEH pe3yamam om gpyzo
AeuebHo 3aBegeHue ([OA3) 3a memacmasa 8 wueH
AUMdeH Bb3en om MaAuZHEH ME3OMEAUOM.

Cnopeg aHamHecmuyHUMeE gaHHU nhauueHmMbm
e npekapan COVID-19 npegu 2oguHa, ycAOKHEHa C
mpombo3a Ha V. brachialis, v. basilica, v. axillaris, v.
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Unfavorable indicators include: metastases in
lymph nodes; thrombocytosis; high PCI; incomplete
cytoreduction; solid and micropapillary pattern of
the epithelioid subtype, with rhabdoid and pleo-
morphic cytologic features [1]; sarcomatoid and
biphasic subtype [5, 7]; low stromal inflammatory
response; IHC findings such as high CD10 expres-
sion, loss of p16, high proliferative tumor activity
with a high Ki67 value [7].

Of the morphological criteria, the degree of tu-
mor differentiation (tumor grade) is a prognostic de-
terminant, with the greatest value and best studied in
the epithelioid variant of MPM. It can be applied to a
small biopsy or a resection specimen [1, 2, 7]. Grad-
ing is done in two categories (low and high grade)
based on assessment of nuclear features (atypia and
mitotic index) and necrosis. According to some rec-
ommendations, reporting of necrosis is relevant for
risk stratification of patients with pleural mesothelio-
ma and not in those with peritoneal [2]. Sarcomatoid
and biphasic mesotheliomas are not graded because
sarcomatoid morphology is a determinant of an ag-
gressive clinical course [1].

Given the new treatment options for peritoneal
mesothelioma, timely and correct diagnosis of this
aggressive disease is critical to clinical outcome.
The pathologic evaluation of mesothelioma can be
challenging, especially when examining small biopsy
specimens and given the potential differential diag-
nostic problems.

CLINICAL CASE

We present a case of a 29-year-old man who
came for a consultation in our department in order to
obtain a “second” opinion about a histological result
from another medical institution, based on which he
was diagnosed with cervical lymph node metastasis
from malignant mesothelioma.

According to the anamnestic data, the patient
had a Covid 19 infection a year ago, complicated by
thrombosis of v. brachialis, v. basilica, v. axillaris, v.
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subclavia, v. jugularis BAs80 u yacmuuvHa Ha v. portae.
OmmoezaBa e ¢ gaHHU 3a acuum, koumo yacmuuHO
ce pe3opbupan u ¢ yBeAuueHu WulHU AUMHU Bb3Au,
6e3 guHamuka B cmamyca um. Bbnpeku komnauka-
uuume B nocmkoBugHus nepuog u go MoOMeHmMa na-
uueHmvbm e 8 gobpo 0bwo cocmosiHue.

Mpu koHcyamauusma npegcmaBs pesyamamu om
koHmponeH ckeHep (CT) Ha 2pbgeH kow, cnopeg koumo
uMa gaHHU 3a wulHa u mopakaaHa AumdageHomeza-
Ausi, nepukapgeH usAuB, 6e3 naeBpanHu usAuBu, AuNnc-
Ba mymopHa ¢dopmauus B naeBpa u nepukapg. B npu-
gpykaBawama gpyza meguuuHcka gokymeHmauus ca
onucaHu pedyamamu om npeguwHu CT u3caegBaHus,
BkA. Ha kopeMHu op2aHu, ¢ ycmaHoBeHU yBeAudeHuU ab-
gOMUHaAHU U Me3eHmepuanHu AumdHu Bo3au u acuum,
6e3 HaAuuHU Ae3uU B nepumoHeanHama KyxuHa.

MpoBegoxmMe XUuCMOAOZ2UYHO U UMYHOXUCMOXU-
MUUHO u3cnegBaHe Ha npegocmaBeHama ,BvHwHA“
buoncuuHa npoba. MopdonozuuHo ce ycmaHoBu
AuMbeH Bv3en ¢ HopmaneH cmpoeX, C pa3noAokKe-
HU B MegyAapHU CUHycu gobpe omzpaHuyeHu 2py-
nu kaemku, 6e3 MmumomuyHa akmuBHocm, cMeceHu
€ Xucmuouumu u Aumdouumu, 6e3 cmpomasHa pe-
akuusi B cbcegcmBo. M3noa3BaHume XX mapkepu
nokasaxa no3umuBHocm 3a PanCK, CK 7, D2-40,
calretinin u WT1 8 90-100% om epynume kaemku.
BAP1 cowo bewe no3umuBeH, EMA nokasa caaba
uumonaasmeHa ekcnpecus, a CEA poly bewe Heza-
muBeH. CD34 u D2-40 no3umuBupaxa cbomBemHo
kpvBoHocHU u AumdHU cbgoBe.

XucmonozuyHusim pesyamam om Bmopomo MHe-
Hue e 3a bGeHu2HeHU Me3omeAHU UHKAy3uu, Bb3Huk-
HaAu Ha ¢oHa Ha cbgoBa mpombosa, ¢ pas3Bumue Ha
acuum u nepukapgum caeg npekapaH COVID-19. MNpe-
nopvyaxme npocaegsBaHe ¢ obpasHu u3caegBaHus
nopagu Bv3amokHocm 3a ycmaHoBsBaHe Ha no-kbceH
eman Ha mymopHa ¢opmauus B ceposHume KyxuHu.

[Be cegmuuu no-kbCHO, cAeg nAaHupaHa KoH-
cyamauus ¢ oHkonoz B A3, nauueHmbm e HacoueH
3a PET-CT. lNpu u3scnegBaHemo ce ycmaHoBsBam
2onamo koauuecmBo acuum u guceMuHUpaHu Mema-
6oAumHo akmuBHU Ae3uu, aHzaxkupawu OMEHmMyM,
napuemaneH u BucuepaneH nepumoHeym. B gude-
peHUUaAHOgUa2HOCMUYHO OMHOWEHUe Cce umam
npegBug mezomeAuom u ekcmpaHogaseH Aumdonpo-
AudpepamuBeH npouec. BmopuuHo ca aHzaxkupa-
HU abgoMUHaAHU, pemponepumoHeanHuU, masoBu,
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subclavia, v. jugularis on the left and partial throm-
bosis of v.portae. Since then, he developed ascites,
which partially resorbed, and enlarged cervical lymph
nodes, without dynamics in their status. Despite the
complications, in the post-covid period and until now,
the patient is in good general condition.

During the consultation, he presents the results
of a control scan (CT) of the chest which revealed
thoracic lymphadenomegaly and pericardial effusion,
but no pleural effusions and no tumor formation in
the pleura or pericardium. The accompanying other
medical documentation described results of previous
CT examinations (including of abdominal organs),
which established enlarged abdominal and mesenter-
ic lymph nodes and ascites, but no lesions present in
the peritoneal cavity.

We performed histological and IHC examination
of the provided “external” biopsy sample. Morpho-
logically, a lymph node with a normal structure was
found, with well-defined groups of cells, located in
the medullary sinuses, mixed with histiocytes and
lymphocytes. There was no evidence of mitotic ac-
tivity or a surrounding stromal reaction. The IHC
markers showed positivity for PanCK, CK 7, D2-40,
calretinin and WT1 in 90-100% of the cell groups.
BAP1 was also positive, EMA showed weak cyto-
plasmic expression. CEA poly was negative. CD34
and D2-40 stained blood and lymphatic vessels,
respectively.

In the final consultation pathology report we con-
cluded that the changes, observed in the examined
lymph node, are benign mesothelial inclusions, which
occurred in the background of a past COVID-19 in-
fection complications such as vascular thrombosis,
ascites and pericarditis. We recommended follow-up
with imaging tests, due to the risk of development of
a tumor in the serous cavities later on.

Two weeks later, after a scheduled consultation
with an oncologist at another medical facility, the
patient was referred for PET-CT. Examination re-
vealed a large amount of ascites and disseminated
metabolically active lesions involving the omentum,
parietal and visceral peritoneum. In the differential
diagnosis, mesothelioma and extranodal lymphopro-



cynpaguadpazmanHu, napacmepHaAHU u cynpakaa-
BukyaapHu AumdHU Bob3Au, ¢ Hal-Hucka MemaboAum-
Ha akmuBHocm B nocaegHama gpyna.

Cneg npegcmaBsHe Ha pesyamamume om no-
cAegHOMo 0bpasHo uscaegBaHe npenopbuaxve gu-
asHoCcmuyHa buoncus Ha OMEHMYyM U hapuemaneH
nepumoHeym, kosmo ce npoBege B KauHuka no xu-
pypaus Ha MBAA ,Copue u Mo3bk®. Om xucmoaoauu-
Hus pe3yamam ce gokasa mMaAugHeH enumeAougeH
Me3omeAuoM, AuMdoxucmuouumougeH BapuaHm, c
Hucka cmeneH Ha MaAugHeHocm.

MopdonozuuHo ce ycmaHoBuxa uspaseHa AuMPo-
ugHa xunepnaasus (Bka. ¢ dopmupaHe Ha AuMpougHU
donukyanu ¢ 2epmuHamuBHU ueHmMpoBe) u daopugHa
Me3omenHa npoAudepauus, ¢ npeobragaBaHe Ha co-
AUgEH U Nno-cAabo npegcmaBeH nanuAapeH MogeA Ha
pacmexX. MesomeaHume kaemku ca ¢ Aek igpeH noAu-
Mopdusbm, ¢ Bugumu HykaeoAu u ¢ Hucka MmumomuuHa
akmuBHocm (1 6p. Mumo3a/10 3pumeAHU noAema, nNpu
2onamo  yBeauueHue). Mexkgy mesomeaHume kaem-
ku ce HabalogaBa AumdoxucmuouumeH uHpuAmpam,
AuncBam Hekposu. B Hsakonako 3oHU ce ycmaHoBu uHBa-
3usa B HaAuuHama macmHa muvkaH (dua. 1).

3a nomBovpkgaBaHe Ha guazHo3ama u3noA3Ba-
xve XX mapkepu. Ekcnpecusma Ha CK AE1/AE3
u calretinin noguepma kaemkume, uHduAmpupawu
MacmHa mokaH (¢puz. 2A u 2B). HazHauuxve u go-
noAHumeAHu mapkepu — D2-40 u WT1, ¢ koumo ga
ce nomBbpgu Me3omenHama um npupoga. EMA no-
kaza membpaHHa ekcnpecusi, npeguMmHO B BAu3ku-
me Ha macmHama mokaH kaemku (¢ue. 2B). [po-
AupepamuBHama akmuBHocm, ycmaHoBeHa ¢ Ki 67,
ce omueme kamo Hucka (Ki 67 = 10-15%). S100 ce
nosumuBupa B macmna mvkaH, LCA — B HopmanHu
Aumoouumu, a CD68 — B xucmuouumu. P53 noka-
3a ekcnpecusa B 80-90% om mymopHume kaemku, a
BAP1 agpeHa nosumuBHocm — npu cAaba u ymepeHa
uHmMeH3uBHocm.

Cneg no-manko om meceu, om nocmagsHe Ha gu-
azHo3ama B OA3 npu hauueHmMbm e u3BopuieHa Aa-
napockonus, omenmekmomus, eBakyauus Ha acuum-
Ha meyHocm, buoncus Ha NeEPUMOHEYM U hapuuaHa
pe3ekuus Ha naHkpeac. Om HoBume buoncuuHu npo-
6u omHoBo e HaauueH peayamam MIM. N3BvpweHa
e HIPEC c cisplatin u doxorubicin, kamo e nocmaBeH
gpeH 3a nocnaegBaw, EPIC.
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liferative disorder were considered. Abdominal, ret-
roperitoneal, pelvic, supradiaphragmatic, parasternal
and supraclavicular lymph nodes were secondarily
involved, with the lowest metabolic activity in the lat-
ter group.

After seeing those results, we recommended
a diagnostic biopsy of the omentum and parietal
peritoneum, which was performed in the Depart-
ment of Surgery of Heart and Brain Center of
Clinical Exellence, Pleven. The histological result
revealed malignant epithelioid mesothelioma, lym-
phohistiocytoid subtype, with a low degree of ma-
lignancy.

The discovered morphological features were as
follows: pronounced lymphoid hyperplasia (including
formation of lymphoid follicles with germinal cen-
ters) and florid mesothelial proliferation, with pre-
dominance of a solid and less represented papillary
growth pattern. Mesothelial cells have mild nuclear
polymorphism, visible nucleoli and low mitotic activ-
ity (1 mitosis/10 visual fields, at high magnification).
A lymphohistiocytic infiltrate was observed between
the mesothelial cells; no necrosis. In several areas,
invasion into the underlying fat tissue was found
(Figure 1).

We used IHC markers to confirm the diagnosis.
Expression of CK AE1/AE3 and calretinin highlighted
the tumor cells infiltrating adipose tissue (Figure 2,
A-B). In addition, we also assigned D2-40 and WTH1
to confirm their mesothelial nature. EMA showed
membranous expression, predominantly in the ad-
jacent adipose tissue cells (Figure 2, C). The prolif-
erative activity determined by Ki67 was reported as
low (Ki67 = 10-15%). S100 was positive in adipose
tissue, LCA in normal lymphocytes and CD68 in his-
tiocytes. P53 showed expression in 80-90% of tumor
cells and BAP1 nuclear positivity, at weak and mod-
erate intensity.

Less than one month after diagnosis, the patient
underwent laparoscopy, omentectomy, ascitic fluid
evacuation, peritoneal biopsy, and partial pancreatic
resection in another hospital. From the new biopsy
samples, an MPM result is again available. HIPEC with
cisplatin and doxorubicin was performed, with a drain
placed for subsequent EPIC.
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Cneg no-manko om meceu, om aokanHama me-
panusi € 3ano4yHamo nNpuAokeHUe Ha cucmemHa Xu-
Muomepanus ¢ pemetrexed, cisplatin/carboplatin. Jo
MoMeHma ca npoBegeHu obwo 3 kypca, kamo Bce
owe HAMa gaHHU om koHMPOAHO pecmagupawo 06-
pa3Ho udcnegBaHe.

After less than a month of local therapy, systemic
chemotherapy with pemetrexed, cisplatin/carboplatin
was started. To date, a total of 3 courses have been
conducted, and there are still no data from a control
restaging imaging.

@uz. 1. Mukpockoncka oueHka Ha Me30mMeAUOM Npu py-
mMuHHO ouBemsBaHe ¢ xemamokCUAUH-e03uH; UHBa3uBHu
Me3omenHu kaemku — nocoueHu cbe cmpenka, yB8. x200

Fig. 1. Microscopic evaluation of mesothelioma, on routine
hematoxylin-eosin staining; invasive mesothelial cells —
indicated by an arrow, magnification x200

®uz. 2. Mukpockoncka ouerka Ha VXX ouBemeHume me30-
meAHu kaemku npu MMM, kamo uHBa3uBHume ca nocoyeHu Cbe
cmpenka (A — CKAE1/AE3; B — calretinin; B — EMA), yB. x40

Fig. 2. Microscopic evaluation of IHC-stained mesothelial cells in
MPM, invasive cells are indicated by an arrow (A — CKAE1/AES;
B — calretinin; C — EMA), magnification x40



OBCb)XOAHE

Kopenauusma ¢ kAUHUYHUME gaHHU U pe3yama-
mume om obpasHume uscAaegBaHus mpsabBa ga ce
uma B npegBug npu nocmaBsHe Ha namoAo2uyHa-
ma guaeHo3a. [lpu nepumoHeaAHUME Me30meAUuOMU
yecmo Bv3HukBam gudpepeHuuarHoguazHOCMUYEH
npobAaemu. Hy>kHo e paszpaHuyaBaHe 2anaBHo om nbp-
BuueH nepumoHeaneH cepo3eH kapuuHom, memacma-
MUYHO pa3npocmpaHeHuUe Ha MaAugHEHU Npouecu om
a0uHUUY, daronueBu mpwvbu, cmomax, naHkpeac, ge-
6eno uepBo, bvbpeuu, HO U om mymopu Ha ekcmpane-
pumoHeaAHU op2aHu kamo 2bpga, 6sA gpob u m.H. [1].

MNMpuAna2aHemo Ha xucmoxumuueH u MIXX memog
MoXke ga nomMozgHe npu paspewaBaHe Ha gupepeHuu-
aAHOgagHOCMUYHUME NpPobAeMU. XUCMOXUMUYHO OU-
BemsBaHe c periodic acid — Schiff, yecmo no3umuBu-
pa npu ageHokapuuHomume, a npu Me3omeAuoMume
e psgko. MeaomeaHume kaemku moXke ga cogoprkam
Alcian blue no3umuBHu Bakyoau [7]. penopbuu-
meaHu UXX mapkepu, no3umuBHU npu HOPMaAHuU
Me3omenHu kaemku u 8 mymopHu kaemku Ha me3o-
meauom, ca: WT-1, D2-40 (podoplanin), calretinin,
CK5/6. Mo-pagko usnoa3BaHu ca: mesothelin, HBME-
1, thrombomoduline. MogobHo Ha kapuuHomMume u
me3omenuombvm ekcnpecupa CK AE1/AE3, PanCK,
CAM 5.2 u OSCAR [1, 3, 7]. lMoBeuemo om nocoue-
Hume Mmapkepu 6sxa HasHaueHU U gonpuHecoxa 3a
XUCMOAOZ2UYHUME HU pe3yamamu.

OcHOBHUsSM gudepeHuuarHoguagHOCMuUYeH npo-
6AeM npu uscAegBaHe Ha buoncusma om OMEHMyM
U napuemaneH nepumoHeym B Hawus KAUHUYEH CAy-
val bewe paszpaHuvaBaHemo Ha MaAu2HeHa om be-
HuU2HeHa Me30menHa Ae3Usl — MaAUZHEH ME30MeAUOM
om peakmuBHa me3omeAHa npoAudepauus u Me3o-
MeAUoM in situ.

PeakmuBHa me3omeaHa npoAudpepauus

EnumenougHusim BapuaHm Ha me3omenuom, ka-
koBmo e u pasanegaHusm cayuau, Hal-4ecmo Hano-
gobsiBa HeHeonnacmuuHa Me3omeAHa npoAudepa-
uusi/xunepnaasus [7]. Emuonozusima Ha nocaegHama
BkalouBa uHpekuuosHa 2eHes3a, moXke ga Bb3HukHe
peakmuBHo Ha cbgoB uHuugeHm, Bka. mpombosa, B
pe3yamam Ha mpaBma u Cobwo nocmonepamuBHo.
MNMpuema ce 3a HeobAauzamHa npekaHueposa [11].
Ts moxke ga Bbge xunepueaynapHa, ¢ Bucoka mumo-
muyHa akmuBHocm u kaembuHa amunusi, ¢ Hekpo3su,
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DiscussioN

Correlation with clinical data and imaging tests
should be considered when making the pathological
diagnosis. Differential diagnostic problems often arise
with peritoneal mesotheliomas. It is necessary to dif-
ferentiate mainly from primary peritoneal serous car-
cinoma and metastatic spread of malignant neoplasm
from ovaries, fallopian tubes, stomach, pancreas, co-
lon, kidneys. Metastatic spread of tumors of extraper-
itoneal organs such as breast, lung, etc. also should
be considered [1].

Application of histochemical and IHC methods
can help resolve differential diagnostic problems.
Histochemical staining with periodic acid — Schiff
is often positive in adenocarcinomas, but rarely in
mesotheliomas. Mesothelial cells may contain Al-
cian blue positive vacuoles [7]. Recommended IHC
markers positive in normal mesothelial cells and in
mesothelioma tumor cells are: WT-1, D2-40 (podo-
planin), calretinin, CK5/6. Less frequently used are:
mesothelin, HBME-1, thrombomodulin. Similar to
carcinomas, mesothelioma also expresses: CK AE1/
AES3, PanCK, CAM 5.2 and OSCAR [1, 3, 7]. Most of
the mentioned markers were assigned and contrib-
uted to our histological results.

The main differential diagnostic problem when
examining the biopsy from omentum and parietal
peritoneum in our clinical case was distinguishing
malignant from benign mesothelial lesion — malignant
mesothelioma from reactive mesothelial proliferation
and mesothelioma in situ.

Reactive mesothelial proliferation

The epithelioid subtype of mesothelioma, as
in our case, most often resembles non-neoplastic
mesothelial proliferation/hyperplasia [7]. The etiol-
ogy of the latter includes an infectious genesis, it
can occur reactively to a vascular accident, incl.
thrombosis, as a result of trauma and also post-
operatively. It is considered an optional precancer
[11]. It can be hypercellular, with high mitotic ac-
tivity and cell atypia, necrosis, formation of papil-
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dopmupaHe Ha nanuAapHu 2pynu, ¢ nceBgouHBazu-
Hauuu BvbB ¢ubposHa mvkaH, koemo HanogobsBa
3nokauecmBeHa npupoga Ha npoueca. VigeHmuodu-
uupaHe Ha kameesopuuHa uHBasus B cybmesomen-
HU cmpykmypu (pubpomacmHa movkaH, napeHxumHa
mvkaH, myckyaHu BaakHa u gp.) € guasHocmuueH
kpumepul B non3a Ha MaAugHEH ME30MEeAUOM Ccpe-
wy 6eHuzHeHa npoAudepauus. Ta noHskoza e ¢uHa,
camMo B HakoAko cAOS NOg Me3omeAHuUst caou, bes ge-
amonanacmuyuHa peakuus. MHBasusma moXe ga ce
noguepmae u nomBvpgu ¢ NXX uscaegBaHe 3a CK
AE1/AES u calretinin [7, 9, 12], koumo Hue cbwo u3-
noAsBaxme. MNpu omuumaHe Ha ekcnpecusma mpsb-
Ba ga ce uma npegBug BbamokHocmma 3a no3u-
muBupaHe Ha Hskou om me3omeAHume mapkepu B
cybmesomenHu ¢ubpobracmu, koemo moke ga ce
uHmepnpemupa kamo ¢paswuBonozumuBHa uHBa3us
[7]. iemuHckama uHBa3usi no-uecmo e obuwupHa, ¢
MyamudokaneH mogea, HanuuHa B macmHa mubkaH,
kakmo e u npu Hawemo 6uoncuyHo uscaegBaHe om
nepumoHeymMm u omeHmyMm. Te3u kpumepuu s pas-
2paHuyaBam u om m.Hap. beHusHeHa Me30menHa
cekBecmpauus B cybme3zomeaHama CbeguHUMEeAHa
mvkaH npu Bb3naneHue [13].

Hakou om WXX mapkepume, kamo p53, CEA,
desmin, EMA, nomazam 3a paszpaHuuaBaHe Ha b6e-
HUZHEHU Om MaAUZHEeHU Me30meAHU npoAudepauuu
[7]. Desmin e npegaokeHn kamo uHgukamop 3a be-
HU2HEHU Me3omeAHu kaemku, a p53 nodumuBHocm-
ma u membpaHHama ekcnpecus Ha EMA noka3Bam
MaAuzgHeHa npupoga [12, 14, 15]. MpoAudpepamuBHu-
am mapkep Ki67 cobwo moke ga nomozHe 3a paszpa-
HuuaBaHe Ha kaemkume, kamo cmouHocmume okoAo
5 u 25% ca nokasameAHu 3a gobpokauecmBeHume
u coomBemHo 3anokavecmBeHume Ae3uu [15]. B 6u-
oncusma om OMeHMyM Hue Cbw,o Ha3Hauuxve EMA,
p53 u Ki67, kamo ce ycmaHoBu no3umuBHocm 3a
EMA 2naBHo 8 kaemkume, pasnonokeHu 6Au3o go
30HUMe ¢ macmHa mvkaH. P53 nokasa ekcnpecus
8 80-90% om mymopHume kaemku, a Ki67 = 10-15%
npoAudepamuBHa akmuBHocm.

BRCA-associated peptide-1 (BAP-1) cbwo moke
ga nomMozHe 3a paszpaHuuyaBaHe Ha mMaAuzHeHa om
beHugHeHa Me3omeAHa npoAudepauus. AgpeHama
3azyba Ha mapkepa ce npuema kamo 100% cneuu-
¢duuHa 3a maaueHeHocm [1] u Hal-yecmo ce ycma-
HoBsBa npu enumeAougHus BapuaHm, HO e no-cAabo
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lae, with pseudointussusceptions in fibrous tissue,
which resembles a malignant nature of the process.
Identification of definite invasion of submesothelial
structures (fibro-fatty tissue, parenchymal tissue,
muscle fibers, etc.) is a diagnostic criterion in favor
of malignant mesothelioma versus benign prolifera-
tion. It is sometimes subtle, only a few layers below
the mesothelial layer, without a desmoplastic re-
action. Invasion can be highlighted and confirmed
with the IHC test for CK AE1/AE3 and calretinin
[7, 9, 12], which we also used. When reporting ex-
pression, the possibility of positivity of some of the
mesothelial markers in submesothelial fibroblasts,
which could be interpreted as false positive inva-
sion, should be taken into account. [7]. True in-
vasion is more often extensive, with a multifocal
pattern, present in adipose tissue, as in our biopsy
specimen from peritoneum and omentum. These
criteria distinguish it from the so-called benign me-
sothelial sequestration in submesothelial connec-
tive tissue in inflammation [13].

Some of the IHC markers, such as p53, de-
smin and EMA, help distinguish benign from ma-
lignant mesothelial proliferations [7]. Desmin has
been suggested as an indicator of benign meso-
thelial cells, whereas p53 positivity and membrane
expression of EMA indicate a malignant nature [12,
14, 15]. The proliferative marker Ki67 can also help
differentiate cells. Values around 5% and 25% are
indicative of benign and malignant lesions, respec-
tively [15]. Based on this data in the omentum bi-
opsy, we also employed EMA, p53, and Ki67. EMA
positivity was found mainly in the cells located near
the adipose tissue areas. p53 showed expression
in 80-90% of tumor cells, and Ki67 = 10-15% prolif-
erative activity.

BRCA-associated peptide-1 (BAP-1) may help
distinguish malignant from benign mesothelial pro-
liferation. Nuclear loss of the marker is considered
100% specific for malignancy [1] and is most often
found in the epithelioid subtype, but is less indicative



nokasameaHa npu nepumoHeaAHUME ME30MeAUOMU,
B cpaBHeHue c naeBpanHume [2, 10]. BAP1 Hapy-
weHusma ca pegku npu capkomamougHume u ges-
MonAacmuyHume BapuaHmu [7]. Mpu omyumaHe Ha
HezamuBeH pesyamam mpsbBa ga ce HabalogaBa
NbAHA AUNCa Ha AgpeHa ekcnpecus, npu HaAu4vue Ha
no3umuBHa BompewHa koHmpoaa [2]. B Hawus cay-
vau BAP1 nokasa 3anaseHa sagpeHa no3umuBHocm,
npu caaba u ymepeHa UHMeH3uBHocm.

B Hsakou mpygHu 3a XucmoAo2uYHO guagHocmuuu-
paHe cayyau moXe ga ce npuaokam u MoAekyaspHo-
2eHemuuHu uscaegBaHus. Hal-yuecmama 2eHemuuHa
anmepauus npu Me30meAuoMume € XOMO3U20mHa
geneuus Ha CDKN2A, kosmo moke ga ce ycmaHo-
Bu ¢ ¢dayopecueHmHa in situ xubpugusauus (FISH).
Methylthiodenosin phosphorylase (MTAP) e nosuuuo-
HupaH 6Au3o go CDKN2A u uecmo nokasBam koge-
Aeuus. Kamo cypo2ameH memog ¢ VIXX moxke ga ce
ycmaHoBu uumonaasmeHa 3az2yba Ha MTAP, kosmo e
100% cneuuduuHa 3a maAugHeHocm. CDKN2A kogu-
pa npomeuH p16, HoO VXX peayamambm He e 100%
npegukmuBeH 3a xomo3uzomHama geneuus [1, 7].
MpenopvuBa ce usnoa3BaHemo u Ha gBama mapkepa
— BAP1 u MTAP, 3a noBuwaBaHe Ha npegukuusma 3a
MaAugHeHocm npu npoaudepamuBHume mMe3omenHu
kaemku. Opyau cnomazamenHu mapkepu ca p53, NF2,
usnoasBaHu B nanen ¢ BAP1 u MTAP. Cnopeg Hskou
aBmopu 2eHemuuyHUME aamepauuu U Auncama Ha
ekcnpecus 3a MTAP u BAP1 He e 100% cneuuduyHa
3a Me3omeauoMume, kamo mMoke ga ce HabalogaBam
U Npu gpyau HeonAasmu, Hanp. MeAaHoM U 6bbpeu-
HokaembueH kapuuHom [1, 2]. MpenopbuBa ce nvpBo
ga ce gokaxke, ye Ae3usma e Me30meAHa, a NOCAeg-
Bawama uHmepnpemauus ga e 6asupaHa Ha kombu-
HupaHo u3noA3BaHe Ha mapkepume [9].

OnucaHu ca cayuau, npu koumo ocBeH xunepnaa-
3us Ha me3omenHume kanemku, egHOBpemeHHO C Hes
ce HabalogaBa u xucmuouumHa npoAudpepauus. 3a
nomBbpkgaBaHe Ha xucmuouumHama 2eHe3a ce npe-
nopvuBa usnon3BaHe Ha mapkepa CD68, koumo bewe
no3umuBeH B pasanegaHusi cayyal. B gudbepeHuuan-
HOgUA2HOCMUYHO OMHOWEHUE Ha ma3u cMeceHa be-
HugHeHa npoAudepauust e AuMmdoxucmuouumougHuUsm
BapuaHm Ha enumenougeH MINM. PaszgpaHuuaBaHemo
Ha gBama npoueca ce basupa omHoBo Ha kamezo-
puyHama me3omeAHa UHBasus B cybMeszomeaHume
mbkaHu, kakBamo Hue ycmaHoBuxwme.
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in peritoneal mesotheliomas than in pleural meso-
theliomas [2, 10]. BAP1 abnormalities are rare in the
sarcomatoid and desmoplastic subtypes [7]. When
reporting a negative result, a complete absence of
nuclear expression should be observed in the pres-
ence of a positive internal control [2]. In our case,
BAP1 showed preserved nuclear positivity, at weak
and moderate intensity.

In difficult cases in addition to the histological
methods, molecular genetic studies can also be
applied. The most common genetic alteration in
mesotheliomas is homozygous deletion of CDK-
N2A, which can be detected by fluorescence in
situ hybridization (FISH). Methylthiodenosin phos-
phorylase (MTAP) is positioned close to CDKN2A
and often shows a codeletion. As a surrogate
method, cytoplasmic loss of MTAP can be detect-
ed with IHC, which is 100% specific for malignancy.
CDKN2A encodes p16 protein, but the IHC result
is not 100% predictive of the homozygous deletion
[1, 7]. The use of both BAP1 and MTAP mark-
ers is recommended to increase the prediction of
malignancy in proliferative mesothelial cells. Other
ancillary markers are p53, NF2 used in a panel
with BAP1 and MTAP. According to some authors,
the genetic alterations and lack of expression for
MTAP and BAP1 is not 100% specific for meso-
theliomas, as they can also be observed in other
neoplasms, i.e. melanoma and renal cell carcino-
ma [1, 2]. It is recommended that the lesion be
first proven to be mesothelial and that subsequent
interpretation be based on a combined use of the
markers [9].

Cases have been described in which, in addi-
tion to hyperplasia of the mesothelial cells, histio-
cytic proliferation was observed simultaneously. To
confirm the histiocytic genesis, it is recommended
to use the marker CD68, which was also positive in
our case. In the differential diagnosis of this mixed
benign proliferation is the lymphohistiocytoid vari-
ant of epithelioid MPM. The distinction between
the two is again based on the definite mesothelial
invasion of submesothelial tissues, which we also
confirmed.
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Opyz npobaem npu guagHOCMUUUPaAHEMO Ha
Me3omeAuoM Moxke ga Bb3HukHe om HaAuvuemo Ha
m.Hap. dasrwuBa macmHa mokaH, pesyamam om npo-
uec Ha op2aHusauusi ¢ popmupaHe Ha apmeduuuanHu
npocmpaHcmBa, nogobHuU Ha Aunouumu. XX moxke
ga nomMo2He 3a ugeHmuduuupaHe Ha ucmuHckume
MacmHu kaemku, Hanp. ¢ uanoa3Baxe Ha S100 protein,
laminin, collagen IV, koumo ca no3umuBHu B ucmuh-
ckama macmHa mokaH u He2zamuBHu BbB dpanwuBama
[7], kamo B Hawus cayyal HasHavuxve S100.

Bonpeku ue uma npomuBopeuuBu gaHHU 3a gu-
azHo3ama me3omeAuom in situ, ma e npuema B
knacudpukauuume Ha C30, HO cb3gaBa mpygHOCMuU
3a nocaegBawomo noBegeHue om oHKOAO3U U Xupyp-
3u u e BkaloueHa B gpynama Ha gudepeHuuarHume
XUCMOAOZUYHU gua2HOo3U 3a ManugHEH Me30meAuoM
[1, 7]. OnucBa ce kamo npoAudepauus Ha MaAugHe-
Hu kanemku B moHocAoU uAu ¢ popmMupaHe Ha maAku
nanuau, 6e3 uHBasus B cybenumeAHume mubkaHu,
kamo psigko nokasBa Hekposu u yuecmo ce acouuu-
pa ¢ BvananeHue. 3azybama Ha BAP1 u MTAP npu
NXX uscnegBaHe, kakmo u ycmaHoBsaBaHemo Ha
xomo3uzomHa geneuust Ha CDK2A om FISH npu He-
uHBa3uBHU me3omenHu knemku nokasBam, ue Hauc-
muHa moke ga ce ycmaHoBu MmaAugHeHa Me3omenHa
npoAudepauus npegu npoepecusma B uHBasus [1, 9].

AumdpoxucmuouumougHusim BapuaHm Ha enume-
AougHua MMM mpsa6Ba ga ce paszpaHuuu CbUo U om
HeHeonAacmuueH Bv3naAumeneH U HeonAacmMuuyeH
aumoponponudpepamuBeH npouec [7]. Kazycom om-
HoBo moke ga ce pewu upe3 npoBexkgaHe Ha UNXX
uscaegBaHe. LCA (CD45), Ki 67, CD3 u CD20 ca oc-
HoBHuUmMe u3noA3BaHu mapkepu 3a opueHmupoBbuHa
guazHo3a Ha B- u T-kaemvuHume Aumdonporude-
pamuBHu HeonAa3mu. lNpegBug gudepeHuuaAHOgu-
azHocmuuHusi peayamam om PET-CT 3a ekcmpaHo-
ganeH aumoonponaudepamuBeH npouec, Ha3Hauuxme
LCA, koumo no3umuBupa HopmMaAHU AuMdouumu, a
Ki67 nokasa Hucka npoaupepamuBHa akmuBHocm
Ha Bv3naanumenHume kaemku, ¢ koemo ce omxBop-
AU Bv3amokHoCcmma 3a nocoyeHama guazHoCmu4Ha
BvamoxkHoCcm.

He Ha nocnaegHO msascmo, eguH om ocHOBHUmMe gu-
depeHuuaAHoguazgHOCMUYHU NPoBAEMU Npu Hawlu-
am kAuHuueH cayyau bewe paszpaHuvaBaHemo Ha
Memacmasa Om MaAugHeH Me30meAuoM Om m.Hap.
H6eHugHeHU UHKAy3uu.
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Another problem in diagnosing mesothelioma
can arise from the presence of the so-called false
adipose tissue — the result of organization process
with the formation of artificial lipocyte-like spaces.
IHC can help identify true fat cells, e.g. using S100
protein, laminin, collagen IV, which are positive in
real adipose tissue and negative in fake [7]. In our
case we used S100.

Although there are conflicting data on the di-
agnosis of mesothelioma in situ, it is accepted in
the World Health Organization classifications, but
it creates a problem for the subsequent behavior
of oncologists and surgeons and is included in the
group of differential histological diagnoses for me-
sothelioma [1, 7]. Mesothelioma in situ is described
as a proliferation of malignant cells, in a monolayer
or with the formation of small papillae, without inva-
sion of subepithelial tissues, rarely showing necrosis
and often associated with inflammation. The loss of
BAP1 and MTAP by IHC, as well as the finding of
homozygous deletion of CDK2A by FISH in non-inva-
sive mesothelial cells, indicate that malignant meso-
thelial proliferation can indeed be established before
progression to invasion [1, 9].

The lymphohistiocytoid subtype of epithelioid
MPM must also be distinguished from non-neoplas-
tic inflammatory and neoplastic lymphoproliferative
disorders [7]. Again, the case can be resolved by
conducting an IHC study. LCA (CD45), Ki67, CD3 and
CD20 are the main markers used for tentative diag-
nosis of B- and T-cell lymphoproliferative neoplasms.
Given the PET-CT observation of extranodal lymphop-
roliferative disorder, we assigned LCA and Ki67 to re-
ject this possibility. LCA marked normal lymphocytes
and Ki67 showed low proliferative activity of inflam-
matory cells, thereby ruling out the possibility of the
indicated diagnostic possibility.

Last but not least, one of the main differential
diagnostic problems in our clinical case was distin-
guishing a metastasis from malignant mesothelioma
and the so-called benign inclusions.



BeHugHeHU me3omeAHu uHkAy3uu B AumdHu
Bov3au

Kakmo bewe cnoMeHamo, pasnpocmpaHeHuemo
Ha MIM no aumgozeHeH nom e psgko. Me3omeAHu-
me kaemku B aumdHume Bv3au ocBeH memacmamuu-
HO pa3npocmpaHeHu om nNbpBuyeH MaAu2HeH npouec
Mo2am ga bbgam u gobpokavecmBeHu (6eHugHeHuU)
uHkaysuu. B masu kamezopuu ce BkalouBam enu-
MeAHU, HeBOMEAaHOUUMHU U geuugyanHu kaembuHu
cmpykmypu [14]. Hau-uecmu ca eHgomMmempuaAeH UAU
CcAloHUeH mun >kae3u, mupeougHu cmpykmypu [17].
MesomeaHume uHkay3uu ca nogBug Ha enumeAHume.
3a nvpBu nom ca onucaHu npe3 1990 2. om Brooks
u comp. [17, 18]. Te Bb3HuUkBam psigko, HO hocmaBsm
gudepeHuuarHoguazgHOCMuUyYHa guaema 3a Memacma-
MUYHO pasnpocmpaHeHu kapuuHOMHU, MEAaHOMHU U
Me3omeAuoMHU kaemku uAu peakmuBHa beHuzHeHa
CuHycHa xucmuouumo3sa. Hau-uecmo ce omkpuBam
B MeguacmuHaAHU, abgoMUHaAHU UAU pemponepumo-
HeaAHU AuMdHU Bb3Au u ce acouuupam ¢ u3AuBu B
cepo3Hume kyxuHu (nAaeBpanHa, nepukapgHa u nepu-
moHeanHa) [14, 17]. XX u3caegBaHe gonpuHacs 3a
onpegensiHe Ha xucmozeHesama um [14, 17, 18].

BeHuzHeHume uHkAy3uu obukHoBeHo ce guazHo-
cmuuupam B8 monozpadcku peauoHu, bausku Ha Ae-
3usima uAu op2aHa om koumo npousAudam. lNo-psgko
Mo2am ga ce ycmaHoBsm u B Hepez2uoHaAHU omga-
AeveHu AumdHU Bo3au [14]. MoHskoza ce acouuupam
c mpombo3a Ha kpbBoHOCHU cbgoBe, CbpgeUHO-Cb-
goBu 3aboasBaHus [17]. Mo2am ga ce cpewHam npu
nauueHmu C MyMOPHU NPOUECU OM HeMe30MeAeH
npousxog, Hanp. aiuHukoBu, npugpy>keHu om acuum,
koemo e egHa om mexHume nposBu [18].

MesomeaHume uHkay3uu B wulHu AumdHU Bb3au
Bv3HukBam psagko u uecmo ce acouuupam C xunep-
nAasus u Bv3naneHue Ha cepo3Hume noBbpxHocmu
[14, 17]. NoHsko2a moke ga uma cucmemHa AUM-
dageHonamus, ¢ aHzakupaHe Ha HskoAko pezuoHa
[17], koemo B gudepeHuuarHoguagHOCMUYEH NAaH
HacouBa gopu kbm 3nokauecmBeH Aumdbonpoaude-
pamuBeH npouec. [JokanagBaHu ca npu cayyau B pas-
AuvHa Bv3pacmoBa 2pyna, BkA. npu geua [17].

MexaHuambm Ha Bb3HukBaHe Ha BeHuzHeHume
Me30meAHU UHkay3uu B8 Aum@HU Bb3Aau € mpaHcnop-
mupaHe Ha Mme3omeAHume kaemku no AumdeH nom.
HopmanHo me He uupkyaupam B cvgoBama cucme-
Ma. [Jocmuzam cybmesomeAHUme AUMOHU CbgoBe
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Benign mesothelial inclusions in lymph
nodes

As mentioned above, the spread of MPM via
the lymphogenous route is rare. Mesothelial cells in
lymph nodes, except metastatic spread from a pri-
mary malignant process, can also be benign inclu-
sions. Epithelial, non-melanocytic and decidual cell
structures are included in this category [14]. Most
common are endometrial or salivary gland type,
thyroid structures [17]. Mesothelial inclusions are
a subtype of epithelial. They were first described
in 1990 by Brooks et al [17, 18]. Mesothelial inclu-
sions occur rarely but pose a differential diagnostic
dilemma for metastatic carcinoma, melanoma and
mesothelioma cells or reactive benign sinus histio-
cytosis. They are most often found in mediastinal,
abdominal or retroperitoneal lymph nodes and are
associated with effusions in the serous cavities
(pleural, pericardial and peritoneal) [14, 17]. IHC
method contributes to determining their histogen-
esis. [14, 17, 18].

Benign inclusions are usually diagnosed in
topographic regions close to the lesion or organ
they originate from. Less frequently, they can also
be found in non-regional distant lymph nodes [14].
Sometimes benign inclusions are associated with
thrombosis of blood vessels and cardiovascular
diseases [17]. They may be encountered in patients
with tumors of non-mesothelial origin, e.g. ovarian,
accompanied by ascites, which is one of their man-
ifestations [18].

Mesothelial inclusions in cervical lymph nodes
occur rarely and are often associated with hyperpla-
sia and inflammation of the serosal surfaces [14, 17].
Sometimes there can be a systemic lymphadenop-
athy, with involvement of several regions [17], which
in terms of differential diagnosis points even more to
a malignant lymphoproliferative disorder. Such inclu-
sions have been reported in patients from different
age groups, incl. in children [17].

The mechanism of occurrence of benign meso-
thelial inclusions in lymph nodes is the transport of
mesothelial cells along the lymphatic route. Normally
those cells do not circulate in the vascular system.
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nopagu yBpexkgaHe Ha bapuepama nog HoOpMaAHUMe
Me3omenHu kaemku, nokpuBawu cepo3Hume kyxuHu
[14, 17, 18]. ToBa Hau-yecmo ce cBop3Ba ¢ nepumo-
HeaAnHO Bv3naneHue, peakmuBHu u3AuBu u nocaeg-
Bawa mMe3zomenHa peakuus. HaBAuzaHemo um cy6-
MEe30meAHO ce yAecHsiBa om MEeH3UOHEH 2pagueHm,
cv3gageH om acuumHa meuHocm [18]. Ha HoBomo
MsCmMo me He npoAudepupam u ocmaBam B cogoBus
AyMeH 6e3 ga uHpuampupam okoaHama mvkaH, koe-
mo e eguH om kpumepuume 3a pa3zpaHuyaBaHemo
uM Om MemacmamuyHume mMmaAuzgHeHu kaemku [14].

OcHoBHuUsM gudepeHuuarHoguagHOCMUUEH Npo-
bAeM e Mopdoao2uUHama npuAuka ¢ HOpMaAHU gobpo-
kauecmBeHu knemku, npu koumo 6e3 VXX uscaegBaHe
He Mmoke kame2opuyHO ga ce onpegeAu XucmozeHesa-
ma. NMo3umuBHocmma 3a CK AE1/AE3 u HegzamuBHocm-
ma 3a CD 68 nomBbpkgaBam enumeAHus Npou3xog
Ha kaemkume, a He xucmuouumHus UAU MeAaHouum-
Hust [19]. Mo3umuBHocmma 3a calretinin, D2-40, WT1
u CK5/6 nokasBa mezomeaHama npupoga, koemo ce
ycmaroBu u B Hawusa cayyal. PasepaHuuaBaHemo Ha
MaAUgHeHU om bBeHugHeHu kaemku e no-2oAIMOMO
npegu3BukamencmBo. MopdonrozuuHume xapakmepuc-
muku Ha 6eHuzHeHUMe UHKAy3uu, gudepeHuupawu au
om MemacmamuyHu 3aokavecmBeHu kaemku, Bkalou-
Bam Auncama Ha: kaembuyeH amunu3bM, MUMOMUYHA
akmuBHocm, koxe3uBHocm, ekcmpacuHyCHO pa3npoc-
mpaHeHue. 3a ga ce uskalouu mvkaHHama uHduampa-
uus, moke ga ce usnonzBam NXX mapkepume CD34
u D2-40, cobomBemHo no3umuBupawu kpoBoHOCHU u
AUMPHU cbgoBe, u3BbH koumo me3omenHume kaemku
He npemuHaBam, koemo ce HabalogaBa u npu Hawus
cayyaud. MosumuBHusm Ki 67 nokasBa nponaudepauus
B8 aumdpouumu u xucmuouumHu kaemku, a He B enu-
menHume kaemku. EMA e cbc cunHa membpaHHa ekc-
npecusi NPEgUMHO NPU MaAugHEHUMe Me30meAuoOMU U
camo B 3-4% om cayyaume ¢ peakmuBHa mMe3omenHa
xunepnaasus [14, 17, 18], kamo ce ouakBa Auncama Ha
no3umuBHocm B8 BbeHugHeHUMe Me3omeAHU UHKAy3uU,
nogobHo Ha HabAlogaBaHOMO om Hac.

B cayuaume Ha HeguazHOCmMuuupaH MymoOpeH
npouec B cepo3Hume kyxuHu u npu ycmaHoBsBaHe
Ha me3omeAnHume uHkaysuu B AumdHu Bb3au ce npe-
nopbyBa kAUHUYHO U 0Bpa3Hoguaz2HOCMUYHO Nepuo-
guuHo npocnegsaBaHe kakmo Ha naeBpasnHama, maka
U Ha nepumoHeaAHama KyxuHa (cnopeg pasaudyHume
npoyuBaHus 3a pasAUUYHO gbAbe BpemeBu uHmMep-
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They reach the submesothelial lymphatic vessels due
to damage of the barrier beneath the normal meso-
thelial cells lining the serosal cavities [14, 17, 18]. This
is most often associated with peritoneal inflammation,
reactive effusions and subsequent mesothelial reac-
tion. Their entry submesotelically is facilitated by a
tension gradient created by ascitic fluid [18]. At the
new site, they do not proliferate and remain in the vas-
cular lumen without infiltrating the surrounding tissue,
which is one of the criteria for distinguishing them
from metastatic malignant cells [14].

The main differential diagnostic problem is the
morphological similarity with normal benign cells.
Without IHC examination, their histogenesis cannot
be definitively determined. Positivity for CK AE1/
AES3 and negativity for CD 68 confirms the epithe-
lial origin of the cells and excludes histiocytic or
melanocytic origin [19]. Positivity for calretinin, D2-
40, WT1 and CK5/6 indicate a mesothelial nature,
which was also found in our case. Distinguishing
malignant from benign cells is the greater chal-
lenge. Morphological features of benign inclusions,
differentiating them from metastatic malignant cells,
include the absence of: cellular atypia, mitotic ac-
tivity, cohesiveness and extrasinusoidal spread. To
rule out tissue infiltration, the IHC markers CD34
and D2-40 can be used, respectively positivizing
blood and lymphatic vessels, beyond which meso-
thelial cells do not pass, as observed in our case.
Positive Ki 67 indicates proliferation in lymphocytes
and histiocytic cells, not in epithelial cells. EMA
has a strong membranous expression mainly in ma-
lignant mesotheliomas and only in 3-4% of cases
with reactive mesothelial hyperplasia [14, 17, 18].
Therefore, the lack of positivity is expected in be-
nign mesothelial inclusions, similar observed by us
in the first biopsy of a cervical lymph node in our
case.

In cases of an undiagnosed tumor in the se-
rous cavities and when mesothelial inclusions are
found in lymph nodes, clinical and imaging-diag-
nostic follow-up of both the pleural and peritoneal
cavities is recommended (different studies sug-
gest varying time intervals). If no primary tumor



Ban). Ako npe3 nepuoga He ce ycmaHoBu nbpBuyHa
dopmauus, ce nomBbprkgaBa beHuzHeHama npupoga
Ha kaemkume B uHkayauume om AumdHuU Bb3au [17].
B Hawus kAuHUYeH cAyyau om nbpBama buon-
cus Ha wueH AuMmbeH Bb3aen, ¢ kosmo nauueHmbvm ce
npegcmaBu, npuexme guazHo3ama beHu2HeHU Me30-
meAHU UHkAy3uu. Basupaxme ce Ha mopdoao2uvHUMeE
xapakmepucmuku Ha knemkume, XX pesyamamume
om HasHayeHume mapkepu, kAuHuko-aHamHecmuu-
HUME gaHHU U Ha Auncama Ha ycmaHoBeHa om 06-
pa3Hu uscAegBaHus nbpBuuHa mymopHa dopmauust
B ceposHume kyxuHu [14]. MaAugHeHuUme me3ome-
AUOMU Hau-yecmo ce npegcmaBam ¢ nopBuuHa Ae-
3usi, C HogyAu no cepo3Hume nokpuBku [18], nopagu
koemo Bogewa npu guazHo3ama bewe Auncama Ha
nopBuvHa Aesus. Bonpeku no-kecHo ycmaHoBeHama
npu PET-CT Haxogka B nepumoHeanHama KyxuHa u
Hepez2uoHaAHama AumdageHomezanus € Hau-Hucka
memaboaumHa akmuBHocm B cynpakaaBukyaapHu
AuMHU Bb3au, Bce owe gonyckame BeposmHocmma,
ue B8 wWuuHUMe HogyAu ce kacae 3a beHugHeHU Me30-
meAHU UHKAy3Uuu, a He 3a Memacmasa Om MaAugHeH
me3omenuom. BbvamokHo e npekapaHama COVID-19
uHdekuus ga e npoBokupana guazHocmuuupaHama
mpom603a, BkA. Ha v. portae, ¢ nocaegBawo pasBu-
mue Ha acuum, koumo ga e npegu3Bukan Hemaau-
2HeHa Me30meAHa Xunepnaasusi, 8 MEH3UOHHO 0by-
cnoBeHa gecmpykuus Ha cybmesomenHama bapuepa
e nosBoAuna mezomeAHume kaemku ga uupkyaupam
no aumpeH nom. OcBeH moBa e ycmaHoBeHo, ve na-
uueHmume ¢ Me3omeAuomM 6e3 npoBegeHa mepanus
umMam 6bp30 npozpecupaw, HebaazonpusmeH Kkau-
HUYHUS X0g Ha Bborecmma, koumo He ce HabalogaBa
npu Hawusi nauueHm. [lonycka ce, ue peakmuBHama
Me3omeAHa Xxunepnaasusi kamo egHa HeobAuzamHa
npekaHuepo3a e npembpnsa HeonAacmuyHa mpaH-
chopmauusi Ha no-kbceH eman. B gokasamencmBo
Ha moBa moXke ga ce npueme, ye chopeg gaHHUmMe
om nvpBomo CT u3caegBaHe, koecamo no aHamHec-
MUYHU gaHHU wulHama AumdageHoMeaAus e buaa
HaAuuyHa, He e uMano ycmaHoBeHu Ae3uu B8 nepumo-
HeaAnHama kyxuHa, HO e BuA HaAuueH acuum.

3 AKAIOYEHUE

Mpu nocmaBsHe Ha guazHo3ama MIIM namono-
3ume ca u3npaBeHu npeg 3HauumenHu gudepeHuu-

P. Damyanova et al.
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formation is detected in the period, the benign
nature of the cells in the lymph node inclusions is
confirmed [17].

In our clinical case, after examining the first cervi-
cal lymph node biopsy with which the patient present-
ed, we accepted the diagnosis of benign mesothelial
inclusions. We based our decision on the morpholog-
ical characteristics of the cells, the IHC results of the
assigned markers, the clinical and anamnestic data
and the absence of primary tumor formation in the se-
rosal cavities, established by imaging tests [14]. Ma-
lignant mesotheliomas most often present with a pri-
mary lesion, with nodules on the serous surfaces [18],
which is why the absence of these was leading to the
diagnosis. Despite the later PET-CT finding in the peri-
toneal cavity and the non-regional lymphadenomega-
ly (with the lowest metabolic activity in supraclavicular
lymph nodes), we still accept the possibility that the
cervical nodules are affected by benign mesothelial
inclusions and not by metastasis from malignant me-
sothelioma. It is possible that the previous COVID-19
infection provoked the diagnosed thrombosis, incl. of
the v. portae, with subsequent development of asci-
tes, which may have induced nonmalignant mesotheli-
al hyperplasia and tension-induced destruction of the
submesothelial barrier, allowing the mesothelial cells
to circulate by lymphatics. In addition, mesothelioma
patients without ongoing therapy have been found to
have a rapidly progressive adverse clinical course of
the disease, which was not initially observed in our
patient. It is hypothesized that reactive mesothelial
hyperplasia, as an optional precancer, has undergone
neoplastic transformation at a later stage. As proof
of this, it can be assumed that according to the data
of the first CT test, when cervical lymphadenomega-
ly was present, according to anamnestic data, there
were no established lesions in the peritoneal cavity,
but ascites was evident.

CONCLUSION

Pathologists are faced with significant differ-
ential diagnostic dilemmas when making the di-
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aAHOgUa2HOCMUYHU gunemu, kamo me mps6Ba ga
ce cbobpassam ¢ kAuHUYHUME u obpasHume gaHHu, 8
gonbAHEHUe Ha Mopdonao2udHUMe xapakmepucmuku.
HaAuuuemo Ha xucmoaoz2uuHo ycmaHoBeHa cybmeso-
menHa uHBa3usi e ocHoBHUAM u Hau-cugypeH kpume-
pul npu paszgpaHuyaBaHe Ha MaAUZHEH ME30MEAUOM
om gpyau Me3omeAHuU npoAudepauuu. B namoaozuu-
Hus gokaag ocBeH kpalHama guaz2Ho3a e Heobxogumo
npegcmaBsHe u Ha NPO2HOCMUYHO 3Havumu dakmo-
pu, BkA. xucmonozuueH cybmun u 2peug. B cBosma
cvBpemeHHa npakmuka om cowecmBeHo 3HaveHue e
Bv3amokHocmma 3a HasHauaBaHe Ha cnomazameAHu
3a guazHozama NXX mapkepu, HO u Ha makuBa, kou-
MO ca NomeHUUaAHO map2emHu u npegukmuBHu 3a
omzoBopa om koHkpemHa mepanusma.

KAuHuuHa 3Havyumocm Ha cBpbxguagHocmuuu-
paHemo c 2pewHo nocmaBeHa MaAugHeHa guazHo3a
MoXke ga goBege go usauwHa az2pecuBHa mepanus,
¢ Bv3amokHu nocaegBawu komnaukauuu. Om gpyea
cmpaHa, cybguagHoCmMuUUUpaHemo We AUWU NauUeH-
ma om npaBuAHO cmagupaHe, 3a6aBs ce UAu ce ozpa-
HuuaBa agekBamHama mepanus Ha moBa azpecuBHo
u 6bp30 npozpecupauo oHkoAo2UYHO 3aboasBaHe.

Heobxogum e myamugucuunAuHapeH ekun, Bkalou-
Baw, npegcmaBumenu Ha Xupypeaus, obpasHa gu-
asHocmuka, namoaozus, 2eHemuka u MeguuuHcka
oHkonoz2us, 3a ga ce npuAoku Hau-nogxogsawus u nep-
COHaAu3upaH kauHuyeH nogxog koM nauueHmu ¢ MIMM.

Busanorpadna/REFERENCES

agnosis of MPM, as they must consider clinical
and imaging tests in addition to morphologic fea-
tures. The presence of histologically established
submesothelial invasion is the main and most re-
liable criterion in distinguishing malignant meso-
thelioma from other mesothelial proliferations. In
the pathological report, in addition to the final di-
agnosis, it is necessary to present prognostically
significant factors, incl. histological subtype and
grade. In the modern practice, it is essential not
only to be able to appoint auxiliary IHC markers
for the diagnosis, but also those that are poten-
tially targetable and predictive of the response
from a specific therapy.

Clinical significance of overdiagnosis with misdi-
agnosis of malignancy can lead to unnecessary ag-
gressive therapy, with possible subsequent complica-
tions. On the other hand, underdiagnosis will deprive
the patient of correct staging, delay or limit adequate
therapy of this aggressive and rapidly progressing on-
cological disease.

A multidisciplinary team including representatives
from surgery, imaging, pathology, genetics and med-
ical oncology is required to apply the most appropri-
ate and personalized clinical approach to the MPM
patients.

1. Farkas et al. Updates on the pathologic diagnosis and classification of mesothelioma. J Cancer Metastasis Treat,
2022;8:37 https://dx.doi.org/10.20517/2394-4722.2022.89.

2. Chapel DB et al. Malignant peritoneal mesothelioma: prognostic significance of clinical and pathologic parameters and
validation of a nuclear-grading system in a multi-institutional series of 225 cases. Mod Pathol. 2021 Feb;34(2):380-
395. doi: 10.1038/s41379-020-00688-4.

3. Kim J et al. Malignant peritoneal mesothelioma: a review. Ann Transl Med. 2017 Jun;5(11):236. doi: 10.21037/
atm.2017.03.96.

4. https://ecis.jrc.ec.europa.eu/

5. Newland JJ. An update in malignant peritoneal mesothelioma diagnosis and treatment — a narrative revie. AME Surg
J 2023;3:36 | https://dx.doi.org/10.2103

6. https://mesothelioma.net/mesothelial-hyperplasia-and-proliferation/

7. Husain AN et al. Guidelines for Pathologic Diagnosis of Malignant Mesothelioma 2017 Update of the Consensus State-
ment from the International Mesothelioma Interest Group. Arch Pathol Lab Med. 2018 Jan;142(1):89-108. doi: 10.5858/
arpa.2017-0124-RA. Epub 2017 Jul 7. PMID: 28686500.

8. Sahu RK et al. Malignant mesothelioma tumours: molecular pathogenesis, diagnosis, and therapies accompanying
clinical studies. Front Oncol. 2023 Jul 4;13:1204722. doi: 10.3389/fonc.2023.1204722.

>> 30




10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

P. Damyanova et al.
Malignant mesothelioma of the... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

Schulte JJ et al. Update on the pathologic diagnosis of malignant mesothelioma. Transl Lung Cancer Res. 2020
Jun;9(8):917-923. doi: 10.21037/tlcr-19-620.

Andrici J et al. Loss of BAP1 expression is very rare in peritoneal and gynecologic serous adenocarcinomas and can
be useful in the differential diagnosis with abdominal mesothelioma. Hum Pathol. 2016 May;51:9-15. doi: 10.1016/j.
humpath.2015.12.012.

https://my.clevelandclinic.org/health/diseases/23973-peritoneal-mesothelioma

Kanso M et al. Exuberant mesothelial proliferation mimicking malignant mesothelioma in a patient with prolonged
VP shunt: A case report. Case Reports in Internal Medicine. 2017, 4(1). doi: 10.5430/crim.v4n1p4. ISSN 2332-7243,
e-ISSN 2332-7251.

Henderson et al. Reactive mesothelial hyperplasia vs mesothelioma including mesothelioma in situ. Am J Clin Pathol
1998; 110:397-404.

Goyal M et al. Mesothelial cell inclusions mimicking adenocarcinoma in cervical lymph nodes in association with
chylous effusion. Indian J Med Paediatr Oncol. 2010 Apr;31(2):62-4. doi: 10.4103/0971-5851.71658.
https://obgynkey.com/the-peritoneum/

A. Churg et al. Malignant mesothelioma in situ: morphologic features and clinical Outcome. Modern Pathology (2020)
33:297-302 https://doi.org/10.1038/s41379-019-0347-0.

Peng L et al. Diffuse hyperplastic mesothelial cells in multiple lymph nodes: case report with review of the literature.
Int J Clin Exp Pathol. 2013 Apr 15;6(5):926-31.

Kim HS et al. Mesothelial cell inclusions in pelvic and para-aortic lymph nodes: a clinicopathologic analysis. Int J Clin
Exp Pathol. 2015 May 1;8(5):5318-26.

Grech J et al. Nodular Histiocytic/Mesothelial Hyperplasia Mimicking Mesenteric Metastasis. Cureus. 2022 May
13;14(5):€24971. doi: 10.7759/cureus.24971.

Agpec 3a kopecnoHgeHuus: [=1 Correspondence address:
O-p NoauHa OamsaHoBa, gm Polina Damyanova, MD, PhD
e-mail: p.dimitrova.pn @heartandbrain.bg e-mail: p.dimitrova.pn @heartandbrain.bg

3 <<

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




T. CmamenoB u gp.
KAPANOAOTI' A & KAuHUYeH cAyyail: pak Ha mamoynama wuika...
KAPAMOXMPYPT IS Tom 7, Bpod 2 « 2024

PAK HA MATOYHATA LUUINKA, YCAOXXHEH C MHBA3UA B MMKOYHUA MEXYP —
KAMHUYEH CAYYAN

T. CmamenoB, A. QumumpoB, A. Kupo@B, B. lMonoB, C. XpucmogopoB, U. QumoB, N. BarneHmuHOB,
E. @apugun, M. AkoB, E. MuaeHkoB, b. Bexuy

KnauHuka no yponoeus, MBAA ,,Cvpue u mo3vk” — Bypeac

Peslome. Pakom Ha mamouHama wuuka ¢ uHBa3us Ha nukouHus mexyp (CCBI), kanacupuuupaH kamo
cmaguu IVA cnopeg MexkgyHapogHama ¢egepauusi no 2uHekonozus u akywepcmBo (FIGO), npegcma-
BAsBa npubAusumenHo 2% om pakoBume 3aboAsBaHus Ha MamoyHama wulka. MpegcmaBame kauHuueH
cAyyau Ha pak Ha mamouHama wuuka, ycrokHeH ¢ uHBasusi B nukouHust mexyp. 3a npegonepamuBHa
nogzomoBka ca u3non3BaHu exozpadus u KT Ha kopemHu opzaHu. MocmonepamuBHO npu hauueHma
ce Hanoku onepamuBHo nocmaBsHe Ha Heppocmoma BasBo u u3BerkgaHe Ha konocmoma BasBo, uauau-
Ho. OcBeH moBa pasBumuemo Ha Be3ukoBazuHanHu ¢ucmyau (VVF) e uecmo, kamo pempocnekmuBHu
gaHHU noka3Bam, ye BesukoBazuHanHa ¢ucmyaa ce cpewa B go 50% om cAayuyaume Ha eman IVA, 6es
ycmaHoBeHu npegckasBawu ¢akmopu.

KalouoBu gymu: pak Ha mamouHama wuuka/ycaokHeHue, uHBa3us Ha nukoueH mexyp, onepamuBHu
npouegypu

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

CERVICAL CANCER COMPLICATED WITH BLADDER INVASION - CASE REPORT

T. Statelov, A. Dimitrov, A. Kirov, V. Popov, St. Hristoforov, I. Dimov, I. Valentinov, E. Faridin, M. Yakov,
E. Milenkov, B. Behich

Urology Department, General hospital for active treatment ,Heart and Brain“ — Burgas

Abstract. Cervical cancer with bladder invasion (CCBI), classified as stage IVA according to the
International Federation of Gynecology and Obstetrics (FIGO), accounts for approximately 2% of cervical
cancers. We present a clinical case of cervical cancer complicated by bladder invasion. Ultrasound
and CT of abdominal organs were used for preoperative preparation. Postoperatively, for the patient it
was necessary to have a left nephrostomy and a left iliac colostomy surgically placed. Furthermore, the
development of vesicovaginal fistulae (VVF) is common, with retrospective data showing that vesicovaginal
fistula occurs in up to 50% of stage IVA cases, with no established predictive factors.

Key words: cervical cancer/complication, bladder invasion, surgical procedures

BbBEOEHUE INTRODUCTION

Pakbm Ha mamouHama wulka e egHo om Hau- Cervical cancer is one of the most common ma-
yecmume 3AokauecmBeHu 3aboasBaHus npu dkeHu-
me no cBema u 3a cvkaneHue ce guasgHocmuuupa B
HanpegHaAn cmaguu Ha 3aboasBaHemo. Vima noBeue
om 130 u3BecmHu Buga Human Papilomavirus (HPV),
kamo 20 Buga HPV ca ugeHmuduuupaHu kamo cBobp-
3aHu c¢ paka. [MpoueHmume Ha ekcno3uuus Ha HPV ca

uszBecmHu camo npu >keHume, mblU kamo Mbkeme He

lignancies in women worldwide and is unfortunate-
ly diagnosed at an advanced stage of the disease.
There are more than 130 known Human Papiloma-
virus (HPV) types, with 20 HPV types identified as
being associated with cancer. HPV exposure rates
are only known for women because men are not

ce uscnegBam u3BbH uzcregoBamenckume npomoko-
AU. HPV munoBe 16 u 18 ca Hau-uecmume munoGBe
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screened outside of research protocols. HPV types
16 and 18 are the most common HPV types iden-



HPV, ugeHmuduuupaHu npu uHBa3uBeH pak Ha ma-
moyHama wuuka. lMonyaauuoHHume npoyuyBaHus 3a
pa3npocmpaHeHuemo Ha HPV nokas3Bam, ue Hau-20-
ASIMOMO pasnpocmpaHeHue Ha BucokopuckoBus HPV
ce cpewa npu Bv3pacmHu nog 25 20guHU, @ CMbpmM-
Hume cAyyau om pak Ha MamouHama wuuka gocmu-
2am nuka cu npu >keHu Ha cpegHa Bv3pacm mexkgy 40
u 50 ezoguHu. HPV ce npegaBa upe3 koHmakm koxka
go koxka, BkalouumenHo no Bpeme Ha nonoB akm, koH-
makm pvka ¢ 2eHumanuu u opaneH cekc. PuckoBume
¢dakmopu 3a HPV u pak Ha wulkama Ha mamkama
BkalouBam maaga Bbapacm npu 3anouBaHe Ha cekcy-
aneH >kuBom, MHO206pOUHU cekcyaAHU napmHbopu,
Bucok napumem, mlomloHonyweHe, xepnec cumnaeke,
HIV, kouHdpekuus ¢ gpyau 2eHumanHu uHdekuuu u
ynompeba Ha opanHu koHmpauenmuBu [13, 14].
Bunaau, kozamo e Haauue AokaAnHa uHBa3sus,
Moke ga e Heobxoguma HeoagloBaHmHa mepanus,
3a ga ce o2paHuYu cmeneHma Ha AokaAaHa uHBasus.
Bonpeku moBa B Hskou cAyuau anokanHama uHBasus
npogbrkaBa gopu caeg 3aBvpwBaHe Ha Heoaglo-
BanmHama paguoxumuomepanus. lNpu me3u nauueH-
mu moXke ga ca Heobxogumu no-obwupHU pesekuuu,
3a ga ce nocmuzgHe pagukaaHa pesekuus [1, 4, 6, 7].
MNpegcmaBsave eguH cAayyau Ha pak Ha mMamouyHama
wuuka, ycaokHeH ¢ uHBasus B8 nukoueH mexyp.

KAVHWYEH CAYYAI

XKeHa Ha 68-zoguwHa Bb3pacm e npuema no no-
Bog Ha 6e3bonkoBa makpockoncka xemamypus. Mem
Meceua npegu moBa n e nocmaBeH JJ cmeHm Bgs-
CHO no noBog xugpoHedposa. MauueHmkama e caeg
xucmepekmomusi, usBegeH aHyc npemep, C guagHo-
cmuuupaH kapuuHom Ha MamouHama wulka — 2020
2., no noBog Ha koumo e npoBexkgana AbuereueHue
2020-2022 2. Caeg nocmobnBaHe 8 OmgeneHuemo, na-
uueHmkama noayyaBa enu3og Ha npody3Ho kbpBeHe
om 2eHUmManHama obAacm go xemopazuueH wok.

XemopazuuHusm wok ce omHacsa go HeagekBam-
Ha nepoy3us Ha mbkaHume, gbikawa ce Ha gucba-
AaHC MeXgy Hy>kgama om kucaopog Ha mbkaHume u
cnocobHocmma Ha maAomo ga 2u gocmaBs. Bonpeku
Ue Hal-uecmo ce MUCAU 3a mpaBma, uma MHO206poU-
HU NPUYUHU 3a XemopazauyeH wok, koumo obxBawam
MHO20 cucmemu. KopBeHemo Moxke ga 6bge BbHWHO

T. Statelov et al
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tified in invasive cervical cancer. Population-based
studies of HPV prevalence show that the highest
prevalence of high-risk HPV occurs in adults under
25 years of age, and cervical cancer deaths peak
in women between the ages of 40 and 50. HPV is
transmitted through skin-to-skin contact, including
during intercourse, hand-to-genital contact, and
oral sex. Risk factors for HPV and cervical cancer
include young age at onset of sex, multiple sexual
partners, high parity, smoking, herpes simplex, HIV,
co-infection with other genital infections, and use of
oral contraceptives [13, 14].

Whenever local invasion is present, neoadjuvant
therapy may be necessary to limit the extent of local
invasion. However, in some cases local invasion per-
sists even after completion of neoadjuvant radioche-
motherapy; in these patients, more extensive resec-
tions may be necessary to achieve radical resection
[1, 4, 6, 7]. We present a case of cervical cancer
complicated by bladder invasion.

CuiNnicaL Case

A 68-year-old woman was admitted for painless
macroscopic hematuria. Five months before, she
had a right JJ stent placed because of hydrone-
phrosis. The patient had a hysterectomy, brought
out anus praeter, and was diagnosed with carcino-
ma of the cervix — 2020, for which she underwent
radiation therapy 2020-2022. After admission to the
department, the patient developed an episode of
profuse bleeding from the genital area to hemor-
rhagic shock.

Hemorrhagic shock refers to inadequate tissue
perfusion due to an imbalance between the tissue’s
need for oxygen and the body’s ability to supply it.
Although trauma is most commonly thought of, there
are numerous causes of hemorrhagic shock that
span many systems. Bleeding can be external or in-
ternal. Locating and controlling the source of bleed-
ing is of utmost importance in the treatment of hem-

3 <<

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




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

T. CmamenoB u gp.

KAPANOAOTI' A & KAuHUYeH cAyyail: pak Ha mamoynama wuika...
KAPAMOXMPYPT IS Tom 7, Bpod 2 « 2024

uAu BompewHo. AokaausupaHemo u koHmpoAupaHemo
Ha uamouHuka Ha kbpBeHe e om uskAlouumeAHo 3Ha-
UeHue 3a AeyeHuemo Ha xemopazuueH wok. OnucaHu
ca 2uHekonozuyHu, cbgoBu, AMpO2eHHU U gopu YPOAO-
2UYHU uamouHuuu [8, 9, 10, 11].

Xemamypus 6e3 gpyau cuMnmomMu (muxa xemamy-
pus) mpabBa ga ce pasaaedkga kamo cuMnmom Ha my-
MOp Ha nukoyHus Mexyp UAU Bvbpeka go gokasBaHe
Ha npomuBHomo. ObukHOBEHO € HENOCMOSAHEH cuMN-
mowm; kbpBeHemo moXe ga He ce noBmopu ¢ meceuu.

Mo-psigko cpewaHu Npu4UHU 32 muxa xemamypus
ca koHkpemeHmu no nukouHo-omgeAumeAnHama cuc-
mema, 6bbpeuHa noaukucmosa, gobpokauecmBeHa
Xunepnaasusi Ha hpocmamama, eguHuJHa 6bbpeyuHa
kucma u xugpoHedposa. Yecmo ce cpewa 6e360-
Ae3HeHOo kbpBeHe ¢ ocmbp 2aomepyAoHedpum [12].

Kamo yacm om guazHoCmu4yHUME npouegypu e
HasHa4yeHo HamuBHO u nocmkoHmpacmHo ckeHupa-
He Ha kopeMHume opa2aHu, kbgemo no gacHa cmeHa
Ha mexypa ce omkpuBa mekombvkaHHa dopmauus, a
B mankus ma3 BgsicHO, gop3aAHO Om Mexypa, ce om-
kpuBa cpaBHumeAHO gobpe opzaHu3upaH XemMamom
C nNpubAu3umMenHu paamepu okono 3 cm (dua. 1).

OBnaagsBaHemo Ha cbcmosHuemo ce u3Bbpuwu
ype3 onepamuBHU uHMepBeHuuu Ha 4 emana. Caeg
npoBegeHa npegonepamuBHa nogezomoBka ce npeg-
npue ypempouucmockonus. YcmaHoBu ce, ue no gacHa-
ma cmeHa, Hag ocmuyma uMa UHpuAmpupawa mymop-
Ha ¢dopmauus ¢ HaAauvue Ha nepdopauus ¢ akmuBHo

orrhagic shock. Gynecologic, vascular, iatrogenic,
and even urologic sources have been described. [8,
9, 10, 11].

Hematuria without other symptoms (silent he-
maturia) must be regarded as a symptom of tumor
of the bladder or kidney until proved otherwise. It
is usually intermittent; bleeding may not recur for
months. Less common causes of silent hematuria
are calculus, polycystic kidneys, benign prostatic
hyperplasia, solitary renal cyst and hydronephrosis.
Painless bleeding is common with acute glomerulo-
nephritis [12].

As part of the diagnostic procedures, native and
post-contrast scanning of abdominal organs was as-
signed, where a soft tissue formation was found on
the right wall of the bladder, and a relatively well-or-
ganized hematoma of approximately 3 cm in size was
found in the small pelvis, right dorsal to the bladder
(Fig. 1).

The management of the condition was carried out
by operational interventions in 4 stages. After preoper-
ative preparation, urethrocystoscopy was undertaken.
On the right wall, above the ostium, an infiltrating tu-
mour formation with a perforation and active bleeding
was found. After careful haemostasis and placement
of vaginal tamponade (Fig. 2), in urgent conditions,
due to the massive bleeding from the vagina and

Quz. 1. KT gaHHu 3a opaaHusupaH xemamom (uepBerHa cmpenka) / Fig. 1 CT findings of organized hematoma (red arrow)
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kopBeHe. Caeg wamenHa xemocmasa u nocmagBsHe Ha
BaazanuwHa mamnoHaga (¢ue. 2), B ycroBusi Ha He-
omaoXkHa cnewHocm, nopagu MacuBHomo kopBeHe om
Baazanuwemo u nukouHus mexyp, ce B3e peweHue ga
ce u3Bbpuwiu goAHO CpeguHHa Aanapomomus.

ViHmepBeHuusma 6e ocvbulecmBeHa cbBmecm-
Ho ¢ ekun Ha obwa xupypaus (g-p Kpywapcku u g-p
PycuHoBa). YcmaHoBu ce uHduampauus Ha mymopeH
npouec, obxBawaw, nukoueH mMexyp, BAazaAuweH uy-
kaH, mbHkoupeBHU u gebenoupeBHu bpumku. [debpug-
MaH Ha NOCAegHUME Om npegxogHU uHmepBeHuuu.
EBakyupa ce xemamombm napauauayHo BgscHo, kamo
ce 3abenssa akmuBHo kbpBeHe om apmepus uauaka
uHmMepHa gekcmpa, UHPUAMpUpaHa Om MyMOpPHUS
npouec. Apmepusma ce cymypupa. [Topagu HanbAHO
UHPUAMpUpaHe Ha MYMOPHUS NPOUEC Ha gacHa ma-
30Ba cmeHa, gecHusm ypemep ce omnpenapupa u ce
usBege kokHa ypemepocmoma. AeBusm ypemep ce
omnpenapupa u Augupa. Jedekmbm Ha nukouHus me-
Xyp ce 3amBopu ¢ hpogbakumeneH weB.

Ha mpemu eman ce nocmaBu Heppocmoma om
AsBo. Ha uemBobpmu eman ekun Ha kopemHa xu-
pypaus nopagu ¢ekyrneHmeH nepumoHum Ha 6asa
Ha epo3usi B cpegHa mpema Ha kapuuHoma, cAeg
gebpugmaH, u3Bege konocmoma BaaBo, uAuauHo.
MocmonepamuBHusim nepuog hpomeue chokoUHo, a
nauueHmkama 6e usnucaHa ¢ nogobpeHue.

T. Statelov et al
Case report: Cervical cancer... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

bladder, a decision was made to perform a lower me-
dian laparotomy.

The intervention was carried out together with
a team of General Surgeons (Dr. Krusharski and
Dr. Rusinova). An infiltration of the tumor process
involving the bladder, vagina, small intestinal and
large intestinal loops was found. Debridement of
the latter, from previous interventions. The right
parailiac hematoma was evacuated and active
bleeding from the internal iliac artery, infiltrat-
ed by the tumor process, was noted. The artery
was sutured. Due to complete infiltration of the
tumor process on the right pelvic wall, the right
ureter was dissected and a skin ureterostomy
was performed. The left ureter was dissected
and ligated. The bladder defect was closed with
a continuous suture. At the third stage, a left
nephrostomy was placed. At the fourth stage, a
team of abdominal surgery, due to fecundative
peritonitis based on erosion in the middle third
of the carcinoma, after debridement, performed
a colostomy in the left iliac. The postoperative
period was uneventful, and the patient was dis-
charged with improvement.

@uz. 2. KT gaHHu 3a xemamom (opaHxkeBa cmpenka) u BAazaAuwHa mamnoHaga (CuHs cmpeaka)

Fig. 2 CT evidence of hematoma (orange arrow) and vaginal tamponade (blue arrow).
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OBCb)XXOAHE

MopBuvHama npodunakmuka Ha pak Ha Mamou-
Hama wuuka BkalouBa HPV BakcuHauus 3a npego-
mBpamsaBaHe Ha pak Ha MamoyHama wuuka. MpubAu-
3umenHama epekmuBHocm Ha HPV BakcuHauusma
e 90% [15]. YemupuBareHmHama BakcuHa, kosmo
npegomBpamsBa pak Ha mamouyHama wulka u z2e-
HUumManHuU bpagaBuuu, npuyuHeHu om HuckopuckoBu
BugoBe HPV, e wupoko gocmvnHa B8 CveguHeHume
wamu. lMpenopvyumeAHama u ogobpeHa Bv3pacm
3a BakcuHauusi e om 9 go 45 zoguHu kakmo 3a >keHu,
maka u 3a mbke. Bakcunauusma moxke 3HauumeaHo
ga noBause Ha cMbpmHocmma om pak Ha wuukama
Ha mamkama npu >keHu B pauoHu ¢ Hucku pecypcu u
me3u B BucokopuckoBu pacoBu u emHuvecku zpynu.

MyamugucuunauHapeH ekun moXke ga ocuzypu
obwecmBeHo 3gpaBHo obpas3oBaHue u MyAamuguc-
UUNAUHapHU 2pwku 3a nogobpaBaHe Ha ocBegome-
Hocmma 3a pak Ha wuukama Ha mamkama, npe-
BeHuusma, ckpuHuHza u ynpaBaeHuemo [16, 17, 18].
KAauHuuucmume om nbpBuyHama meguuuHcka no-
Mouwl, u3BopwBawu ckpuHuHz 3a pak Ha wulkama Ha
mamkama, koanockonuu u npouegypu LEEP, mpa6B8a
ga umam nocmosiHeH guano2 C 2uHekono3ume om-
HOCHO koHCmamauuume Ha nogo3pumeAnHu uepBu-
kanHu Aesuu, ynpaBaeHue u neueHue. Mogxogawume
npomokoAu u Hacoku B cucmemume Ha 3gpaBeonas-
BaHe Mo2am ga nogobpsm pesyamamume upe3 on-
MuMu3upaHe Ha Ae4YeHUemo u npocaegsBaHemo.

3 AKAIOYEHUE

Mpouegypu om makbB mun mo2am ga ce usBovpu-
Bam kamo yacm om yampapagukanHume xupypau4Hu
npouegypu 3a AokaAHO HanpegHaA pak Ha mamoyHama
wulka, 3a ga ce nocmugHam ompuuameAHu pe3ek-
UUOHHU g2paHuuu u gobbp koHMpoA Ha 3aboasaBaHemo,
¢ npueMAuBu HuBa Ha cAregonepamuBHU yCAOKHEHUS.
LLlo ce omHacs go Hal-nogxogswama mexHuka, ca
npegaokeHu pasAuyHU npouegypu B8 3aBucumocm om
cmeneHma Ha uHduAmpupaHama obaacm. Heobxogu-
Mu ca HoBu cmpamezauu 3a AeveHue Ha BesukoBazu-
HaAHU GUCMYAU CAeg AbYe- U Xumuomepanusl.
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Discussion

Primary prevention of cervical cancer includes
HPV vaccination to prevent cervical cancer. The esti-
mated effectiveness of HPV vaccination is 90% [15].
A quadrivalent vaccine that prevents cervical cancer
and genital warts caused by low-risk types of HPV
is widely available in the United States. The recom-
mended and approved age for vaccination is 9 to
45 years for both women and men. Vaccination can
significantly affect cervical cancer mortality among
women in low-resource areas and those in high-risk
racial and ethnic groups.

A multidisciplinary team can provide public health
education and multidisciplinary care to improve cer-
vical cancer awareness, prevention, screening, and
management [16, 17, 18]. Primary care clinicians per-
forming cervical cancer screening, colposcopies, and
LEEP procedures should have an ongoing dialogue
with gynecologists regarding suspicious cervical le-
sion findings, management, and treatment. Appropri-
ate protocols and guidelines in healthcare systems
can improve outcomes by optimizing treatment and

follow-up.

CONCLUSION

Procedures of this type can be performed as
part of ultraradical surgical procedures for locally
advanced cervical cancer to achieve negative re-
section margins and good disease control, with ac-
ceptable rates of postoperative complications. As for
the most appropriate technique, different procedures
have been proposed depending on the extent of the
infiltrated area. New strategies are needed for the
treatment of vesicovaginal fistulas after radio — and
chemotherapy.
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NMMYHOTEPANMNA-MHAYUWUPAH NMHEBMOHUT — KAMHNYEH CAYYAIA
A. LlakoB, U. KpauyHoB

OmgeneHue no nHeBmonozusi u gmusuampus, MBAA “Copue u Mosvk” — lheBeH

Peslome. benogpobHusm kapuuHom ocmaBa Bogewa npuyuHa 3a cMbpmHocm, cBbp3aHa ¢ OHKOAO-
2UYHO 3aboasBaHe. VimyHomepanusma ¢ uyeknoUHm uHxubumopu, kamo HuBoAymab u nembpoAusy-
Mab, e epukacHa onuus 3a AeyeHue Ha HegpebHokaembueH benogpobeH kapuuHoMm, kosmo Bogu go
ygonkaBaHe Ha npexkuBsemocmma 6e3 npozpecus Ha borecmma, B cpaBHeHue ¢ koHBeHuUuoHaAHa-
ma xumuomepanus. ilHoBamuBHusm mun MegukameHmu obaue geduHupa pasAuYeH mun cmpaHuyHU
peakuuu — umyHoMeguupaHu He>keaaHu cbbumus (irAEs), koumo Mo2am ga 3acezHam noumu Bceku
€guH op2aH u cucmema. imyHomeguupaHusm nHeBMOHUM e cpaBHUMEAHO HeYecmo, HO CEPUO3HO U
nomeHuyuaAHo >kuBomosacmpawaBawo cbcmosHue. 3acsiea 2-4% om nauueHmume Ha MoHomepanus
U go 6,6% om nauueHmume Ha kombuHupaHa umyHomepanus. AuncBa ymBvbpgeH nogxog 8 AeueHuemo
Ha UMyHOMeguupaHume HedkenaHu cvbumus. MpegcmaBsame kAuHuuveH cAayval Ha 54-zoguweH MbXk
¢ BepuduuupaH HegpebHokAemMbUeH kapuuHoMm Ha bBeAus gpob, npemuHaA eguH kypc kombuHupaHa
umMyHomepanus ¢ HuBoAymab u unuAumymab, uHgyuupawa grade 3 no ckanama Ha CTCAE (Common
Terminology Criteria for Adverse Effects) nHeBmoHum, xenamum u kokHa mokcuyHocm, HaAaz2awu
cnewHa xocnumaausauus. poBegeHa e nyacoBa mepanus ¢ kopmukocmepougu, ¢ nocaegBawo Ha-
MaAeHue Ha go3ama B npogbakeHue Ha 5 cegmuuu. Cayuasm e B8 nogkpena Ha epekmuBHocmma Ha
nyacoBama mepanus ¢ kopmukocmepougu npu AeyeHuemo Ha mexkbk umyHomeguupaH nHeBMoHuUmM
(G8), pedppakmepeH Ha cmaHgapmHume Bucoku go3u KC, kombuHupaH ¢ yepHogpobHa u kokHa mok-
cuyHocm.

KalouoBu gymu: 6enrogpobeH kapuuHom, uMyHomepanus, YeknoUHm uHxubumopu, NHEBMOHUM, UMYHO-
MeguupaHu HexkeAaHu cbbumus

IMMUNOTHERAPY-INDUCED PNEUMONITIS — CASE REPORT
A. Tsakov, I. Krachunov

Department of Pulmonology and Phthisiatry, MHAT "Heart and Brain” — Pleven

Abstract. Lung carcinoma remains the leading cause of cancer mortality. Immunotherapy with checkpoint
inhibitors, such as nivalumab and pembrolizumab, is an effective option for the treatment of non-small cell
lung cancer, resulting in prolonged progression-free survival compared with conventional chemotherapy.
These innovative types of medication, however, define a different type of side effects — immune related
adverse events (irAEs) that can affect almost any organ and system. Inmune-mediated pneumonitis is
not uncommon, but it is a serious and potentially life-threatening condition. It affects 2-4% of patients on
monotherapy and up to 6.6% of patients on combined immunotherapy. A well-established approach to
the treatment of immune related adverse events is lacking. We present a clinical case of a 54-year-old
man with verified non-small cell lung carcinoma who underwent one course of combined immunotherapy
with nivolumab and ipilimumab, inducing CTCAE (Common Terminology Criteria for Adverse Effects)
grade 3 pneumonitis, hepatitis and skin toxicity requiring emergency hospitalization. Corticosteroid pulse
therapy was administered, followed by dose tapering for 5 weeks. The case supports the effectiveness of
pulse corticosteroid therapy in the treatment of severe immune-mediated pneumonitis (G3) refractory to
standard high-dose corticosteroid combined with liver and skin toxicity.

Key words: lung carcinoma, immunotherapy, checkpoint inhibitors, pneumonitis, immune related adverse
events
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YBon

MmyHomepanusma ¢ ueknoUHm uHxubumopu uma
uspaseHa edukacHocm npu AeveHue Ha HegpebHokAe-
moueH benogpobeH kapuuHom (HOBK). MpegcmaBsm
BvamokHocm 3a ygbakaBaHe Ha npexkuBaemocmma 6e3
npozpecus Ha boaecmma, kakmo u 3a ugaocmHama npe-
»kuBsemocm Ha nauueHmume B cpaBHeHue ¢ koHBeH-
uuoHanHama xumuomepanus [1]. YeknouHm Baokagama
ypes PD-1 uHxubumopu ce acouuupa ¢ pasHoobpasHu
cmpaHuyHU ebekmu, nozHamu kamo umyHoMeguupaHu
HedkenaHU cbbumus (irAES), koumo mMozam ga 3acezHam
noumu Bceku eguH opz2aH u cucmema. NMHeBmMoHUMbBM e
cpaBHUMEAHO HeYeCcmo CpeuwlaHo, CEPUO3HO U NOMEH-
uuanHo >kuBomosacmpawaBawo cbcmosHue. 3acsiea
2-4% om hauueHmume Ha MoHomepanus U go 6,6% om
nauueHmume Ha kombuHupaHa umyHomepanus [2].

MexaHuamume Ha Bv3HukBaHe Ha umyHOMegu-
upaHusi nHeBmMoHUM ocmaBam HeHanbAHO U3SCHEHU.
Cmsama ce, ue Bo3HukBa umyHHa gucpezynauus B pe-
3yaAmam AeueHue ¢ ueknouHm uHxubumopu. Michael
u comp. nocouBam Hskonko Bb3moXKHU MexaHu3bMma
Ha irAE, BkalouumeaHo noBuweHa T-knemvuHa ak-
muBHocm cpeuwy kpbcmocaHu aHmuzeHu, ekcnpecu-
paHu om mymopa u om 3gpaBume kaemku, noBuwe-
HU HuBa Ha aBmoaHmumena (Hanp. peBmadakmop),
noBuweHu HuUBa Ha Bv3nanumenHu uumokuHu (IL-6)
U 3aCUAeHO mMeguupaHo om komnaemeHma Bv3nane-
Hue. Teau npegnonoXkeHUs Buxa Mo2AU ga obsicHAm
BvamokHume mexaHu3mu Ha Mmuokapgum, koaum,
mupeougum u Bv3naneHue Ha xunodusama, npuyu-
HEeHU om umyHomepanus ¢ YeknoUHm UuHXUGumopu,
HO gaAu me3u MexaHu3mu ca omzoBopHu 3a Bb3Huk-
BaHemo Ha nHeBMoHUmM ocmaBa Heus3BecmHo [3, 4].

KAVHWYEH cAyuAl

MpegcmaBsamve cayvas Ha Mok Ha 54 2. ¢ xucmo-
AO2UYHO BepuduuupaH HegpebHokaembueH kapuuHom
Ha beaus gpob, T2aN2M1 — IV kauHuueH cmaguu, PD-
L1 nosumuBeH, npoBen eguH kypc kombuHupaHa umy-
Homepanusi ¢ HUBoAymMab u unuAumymab. 14 gHU caeg
mepanusma BboAHUSM Mbpcu MeguuuHcka nomow, no
noBog onaakBaHus om acmeHoaguHamusi, 3agyX, cyxa u
MbuumenHa kawauua, ¢pebpuaumem go 39° C u eeHe-
paausupaH 0bpuB no ugaomo mano. PuckoBu dakmopu
— 6uBwW nyway. KoM MOMEHMa Ha xocnumaausauus He

A. Tsakov et al.
Immunotherapy-induced pneumonitis... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

INTRODUCTION

Immunotherapy with checkpoint inhibitors has a
pronounced efficacy in the treatment of non-small
cell lung carcinoma (NSCLC). They offer the oppor-
tunity to prolong progression-free survival as well as
overall patient survival compared to conventional che-
motherapy [1]. Checkpoint blockade by PD-1 inhibi-
tors is associated with a variety of side effects known
as immune-related adverse events (irAEs), which can
affect alImost every organ and system. Pneumonitis
is a relatively uncommon, serious, and potentially
life-threatening condition. It affects 2-4% of patients
on monotherapy and up to 6.6% of patients on com-
bined immunotherapy [2].

The mechanisms of immune-mediated pneumo-
nitis remain incompletely understood. Immune dys-
regulation is thought to occur as a result of treatment
with checkpoint inhibitors. Michael et al, indicated
several possible mechanisms of irAE, including in-
creased T-cell activity against cross-antigens ex-
pressed by tumor and healthy cells, increased levels
of autoantibodies (eg, rheumatoid factor), increased
levels of inflammatory cytokines (IL-6), and enhanced
mediated from complement inflammation. These as-
sumptions could explain the possible mechanisms of
myocarditis, colitis, thyroiditis, and pituitary inflamma-
tion caused by immunotherapy with checkpoint inhib-
itors, but whether these mechanisms are responsible
for the occurrence of pneumonitis remains unknown
[3, 4].

CASE REPORT

We present the case of a 54-year-old man, with
histologically verified non-small cell lung carcino-
ma, T2aN2M1 — |V clinical stage, PD-L1 positive,
conducted one course of combined immunother-
apy with nivolumab and ipilimumab. 14 days after
therapy, sought medical attention for complaints
of asthenodynamia, shortness of breath, dry and
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KAPAMOXUPYPT A Tom 7, Bpod 2 - 2024

ca usBecmHu npugpy>kaBawu 3abonaBaHus. Mpearegom
ycmaHoBu, ue nauueHmovm e 8 yBpegeHo 0bwio cbcmosi-
Hue, € uspaseHa gucnHes B nokoul, guxameAHa yecmoma
— 25/min, koHmakmeH, agekBameH, adpebpuneH. Kokama
u Bugumume Auz2aBuuu ca ¢ 2eHepaAu3upaH, EpUMEMEH,
cbpbaw, 06puB no uaAoMo MAAo, ¢ obuaHa geckBamauus
u Ha mecma ¢ epo3uu (¢uz. 1). Ycmama u ycmHama ky-
XUHa ca ¢ HaAuuue Ha MHokecmBo Heboae3HeHU admu.
Om cmpaHa Ha guxameaHama cucmema ce HabalogaBa
BesukynapHo guwaHe ¢ puHU kpenumauuu gBycmpaHHo,
npegumHo B ocHoBume, kucropogHa camypauus 93%,
usmepeHa ¢ nyacoB okcumembp. Om cmpaHa Ha Cop-
geuHo-cbgoBama cucmema ca HaAuue pummMuyHa Cobp-
geuHa gellHocm, SICHU CbpgeyHU MmoHoBe, be3 wymoBa
Haxogka, copgeuHa yecmoma — 66 yg./min.

Om napakauHuyHume uscaegBaHus uma C koH-
cmeAauus 3a xenamumHa peakuusi, akmuBHo Bb3-
naneHUe u guxameAHa HegocmambuHocm. M3caeg-
BaHama nvAHa kpbBHa kapmuHa e 6e3 omkaoHeHus.
IaHHume ca npegcmaBeHu Ha maba. 1.

MpoBegeHa be peHmaeHozpadus Ha 2pbgeH kow
u ban gpob — peHmeeHoBu gaHHU 3a gBycmpaHeH
Bv3naaumeneH npouec B beaume gpoboBe, npeg-
cmaBeHu Ha due. 2.

Yb6egumeAHume KAUHUYHU gaHHU 3a UMyHOMegu-
upaHa mokcuuHa peakuusi Hanokuxa npoBexkgaHemo
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painful cough, fever up to 39° C, and a general-
ized rash all over the body. Risk factors — former
smoker. No established co-morbidities at present.
The examination revealed that the patient is in an
impaired general condition, with pronounced dys-
pnea at rest, respiratory rate — 25/min. Preserved
mental status, afebrile. Skin and visible mucous
membranes — a generalized, erythematous, pru-
ritic rash all over the body with abundant des-
quamation and places with erosions, presented in
Fig. 1. From the blood work with a constellation of
hepatitis reaction, active inflammation and respi-
ratory failure. The examined complete blood count
was without deviations. The data are presented in
Table 1.

An X-ray of the chest and lungs was performed
with findings of bilateral inflammatory process in the

lungs. Presented in Fig. 2

Convincing clinical evidence of an immune-me-
diated toxic reaction necessitated performing a CT
scan of the chest with contrast material with the fol-
lowing conclusion: emphysematous altered parenchy-
ma, “ground glass” type zones of different density are

®Duz. 1. KokHu npoMeHU npu npuemMa — 2eHepaAu3upaH, epume-
MeH, Copbaw, 06puB no usaomo msao ¢ obuaHa geckBamauus u
Mecma ¢ epo3uu

Fig. 1. Skin changes upon admission — generalized, erythematous,
itchy rash all over the body with abundant desquamation and
places with erosions
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Ta6auua 1. CmoUHocmu Ha AabopamopHume nokasameAu ¢ omkAOHEHUs npu npuema
Table 1. Values of laboratory indicators with deviations at admission

Mokasamen CmoiHocm PedepeHmHu 2paHuuu
Laboratory findings Measured value Reference range
pH 7.39 7.36-7.44
PCO, mmHg 33.4 35-48
PO, mmHg 53.6 65-100
O,Sat % 87.9 95-98
ALAT U/I 383.1 0-45
ASAT U/I 99.6 0-40
GGT U/l 932.0 5-50
LDH U/I 254 135-225
CRP UJ/I 61.27 0-5

Unknown R
Unknown RIS Codd
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®uaz. 2. PeHmeeHozpadus Ha 2pbgeH kow u bsA gpob
npu npuem — gBycmpaHHuU nemHucmu 3aceHu4BaHus
B cpegHU U goAHU BeaogpobHU nonema ¢ Hucka kbm
cpegHa NAbmHocm

Fig. 2. Chest and lung X-ray on admission — bilateral
patchy opacities in middle and lower lung fields with low
to medium density

Ha KT Ha egpvgeH kow ¢ k.M. cbc caegHomo 3akalove-
Hue: Ha ¢oHa Ha eMpu3emMamo3HO NPOMEHEH hapeH-
xum gBycmpaHHo ce ckeHupam 30HU mun ,mamoBo
cmvkAo“ ¢ pasAauyHa nAbmHocm, pa3noAokeHu npe-
gumMHO nepubpoHxoBackyaapHo u B cpegHU U goAHU
nonema, kakmo u pasHokaAubpeHU ueHmpuAoByAapHU
HOgyAU — ocmbp XunepceH3umuBeH nHeBMoHum.
Yacm om ckaHoBeme ca npegcmaBeHu Ha due. 3.

B gudepeHuuanHoguazHocmuyeH naaH 0bCcbgux-
me BvamokHocmma 3a nHeBMoHus, nopagu koemo Ha-
npaBuxme gonbAHUMEAHU MUKPOBUOAOZUYHU U3CAEQ-
BaHus — 6vp3 aHMuzeHeH mecm 3a COVID-19, gpun A
u 2pun B, kakmo u xpauka 3a mukpobuonozus, koumo
bsxa ompuuamenHu. MpegBug kauHuuHama kapmuHa
— 0CMpO Hayano Ha cumnmomume 14 gHu cAeg NpuAo-
»keHa kombuHupaHa uMyHomepanusi, AabopamopHuUme
nokaszameAu — noBuweHu Bbv3naaumeAHu mapkepu u

scanned bilaterally, located mainly peribronchovas-
cularly and in the middle and lower fields, as well
as centrilobular nodules of different caliber — acute
hypersensitivity pneumonitis. Part of the scans are
presented in Fig. 3.

In terms of differential diagnosis, we discussed
the possibility of pneumonia, which is why we did ad-
ditional microbiological tests — rapid antigen test for
COVID-19, Influenza A and Influenza B, as well as
sputum for microbiology which all came back neg-
ative. Given the clinical presentation — acute onset
of symptoms 14 days after combined immunotherapy;,
the laboratory parameters — increased inflammatory
markers and liver enzymes, and imaging showing a
picture of acute hypersensitivity pneumonitis, we con-
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@ua. 3. Yacm om ckaHoBeme npu npuem — 30HU Mun ,MamoBo cmMvkAO“ C pas3AuYHa NAbMHOCM, Pa3NOAGKEHU NPEgUMHO NepUubpPoHxoBac-
kynapHo u B cpegHU U goAHU noanema, kakmo u paszHokaAubpeHu ueHmpuAobyAapHU HogyAu. CuHsa cmpenka — UeHMPUAOBYAGPEH HOgYA

Fig. 3. Part of the scans at admission — “ground glass” type zones of varying density, located mainly peribronchovascularly and in the
middle and lower fields, as well as centrilobular nodules. Blue arrow — centrilobular nodule

YepHOgpPOBHU eH3umu, u obpasHama guazHocmuka,
nokasBawa kapmuHa Ha ocmbp XxunepceH3umuBeH
nHeBmoHUM, npuexme, ye ce kacae 3a irAE — nHeBmo-
Hum, xenamum u koxkHa mokcuuHocm.

3anouyHa ce AeueHue C MEeMUANpPegHU3OAOH B
go3u 2 mg/kg, Ho hopagu HenoBausBaHe Ha cumnmo-
mMamukama u Auncama Ha hogobpeHue B obuwomo
CbCmosHUEe Ha nauueHma ce B3e peweHue 3a nyAco-
Ba mepanus ¢ memuAnpegHU30A0H 500 mg i.v., Beg-
HoXk gHeBHO 3a 2 gHu, ¢ nocaegBawa pegykuus Ha
gosama. dob6aBu ce aHmubuomuk — uepmpuakcoH 2
X 2 g i.v., Xenamonpomekmopu — ageMemuoOHUH 2 X
500 mg u CuaumapuH 3 x 90 mg, BogHo-coneBu pas-
mBopu 1,5 I/gHeBHO, 2acmponpomekmop — naHmo-
npasoA, u kucaropogomepanus — 2-3 I/min. Taka npo-
BegeHomo AeueHue goBege go nonokumeneH epekm
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cluded that it was irAE — pneumonitis, hepatitis, and
skin toxicity.

Treatment with Methylprednisolone in doses of 2
mg/kg was started, but due to the lack of effect on the
symptoms and lack of improvement in the patient’s
general condition after two days, a decision was
made for pulse therapy with Methylprednisolone 500
mg i.v., once a day for 2 days, with a subsequent dose
reduction. An antibiotic was added — Ceftriaxone 2 x
2 g i.v., hepatoprotectors — Ademetionine 2 x 500 mg
and Silymarin 3 x 90 mg, intravenous solutions 1.5 |/
day, gastroprotector — Pantoprazole, and oxygen ther-
apy 2-3 |/min. The treatment carried out in this way
led to a positive effect — improvement in the general



— nogobpeHue B 0buiomo cbecmosiHue, 6e3 Hy>kga om
kucaopogomepanus, nogobpeHue 8 AabopamopHu-
me nokaszameau (maba. 2), obpamHo pa3Bumue Ha
BbanaAaumeAHUmMe npoMeHuU (pue. 4) U HauaAHO 06-
pamHo pa3Bumue Ha 06puBHUME eguHUUU.

MauueHmMbm e gexocnumaausupaH ¢ ambyaa-
mopHa mepanus: MEMUANPEGHU30AOH NO CxemMa 3a
28 gHu, xenamo- u 2acmponpomekmop.

EguH meceu no-kbCHO, Ha KOHMpPOAeH npeaaeg
ce npegcmaBsa 6e3 ocmamvuHa cumnmomMamuka,
NbAHa pegykuus Ha 0bpuBHUmMe eguHuuu (due. 5) u
¢ gaHHu om KT uscaegBaHemo Ha 2pbgeH kow — 6e3
Bv3naaumenHu npomeHu (¢puz. 6 a, b, c). MpoBege
ce ¢yHkuuoHanHO u3cAaegBaHe Ha guwaHemo — 06-

Tabauua 2. CpaBHeHue Ha AabopamopHume nokasameAu npu npuema u npu uanucBaHemo

Table 2. Comparison of laboratory parameters at admission and discharge

A. Tsakov et al.

Immunotherapy-induced pneumonitis... CARD]OLOGY&

Volume 7, Number 2 « 2024 CARDIAC SURGERY

condition, without the need for oxygen therapy, initial
reverse development of the rash units, improvement
in laboratory indicators Table 2, and reverse develop-
ment of inflammatory changes Fig. 4.

The patient was discharged with outpatient ther-
apy: methylprednisolone for 28 days, hepatoprotector

and gastroprotector.

One month later, at a follow-up examination, he
was presented with no residual symptoms, complete
reduction of the rash units (Figure 5) and from the CT
examination of the chest — no inflammatory chang-
es (Figure 6 a, b, c). A pulmonary function test was
performed with a marked obstructive defect and a

Aab. nokazamen CmouHocm npu hpuem CmolHocm npu usnucBaHe PedepeHmHu 2paHuyu
Lab. indicator Value admission Value discharge Reference range
pH 7.39 7.40 7.36-7.44
PCO, mmHg 334 32.1 35-48

PO, mmHg 53.6 75 65-100
SatO, % 87.9 95 95-98
ALAT U/I 383.1 136.8 0-45

ASAT U/I 99.6 35.0 0-40

GGT U/l 932 574 5-50

LDH U/I 254 180 135-225
CRP 61.27 8.76 0-5

Quz. 4. CpaBHeHue Ha peHmzeHozpadckume Haxogku npu npuem (As80) u usnucBaHe(gacHO)

Fig. 4. Comparison of radiographic findings at admission (left) and discharge (right)
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cmpykmuBeH gedekm ¢ nonokumened BOT PEO1 positive bronchodilatatory test — FEV1 — 2,79 L/80%
- 2,79 1/80% ®OBK - 4,86 1/110% QEO1/PBK - 0,57 FVC - 4,86 L/110% FEV1/FVC - 0,57 Post-BD FEV1
BOT — ®EO1 3,14 | (+350 mL, 12,5%). 3anouHama e 3,14L. (+350 mL, 12,5%). An ICS/LABA treatment was
uHxanamopHa mepanusi ICS/LABA. started.

Quz. 5. CpaBHeHue Ha
0bpuBHUME eguHUUU Npu
npuem (As80) u 1 mecey,
CAEg gexocnumaausauus

(gsacHo)

Fig. 5. Comparison of

rash units at admission

(left) and 1 month after
discharge (right)
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Quz. 6a. CpaBHeHue Ha yacm om ckaHoBeme npu npuem (As80) u 1 Meceu cAeg gexocnumaausauus (gsiCHO)

Fig. 6a. Comparison of part of the scans at admission (left) and 1 month after discharge (right)

Heart and Brain Centre c

Quz. 6b. CpaBHeHue Ha yacm om ckaHoBeme npu npuem (AsB0) U 1 Meceu, cAeg gexocnumaausauus (gscHo)

Fig. 6b. Comparison of part of the scans at admission (left) and 1 month after discharge (right)

>> 44




®uz. 6¢c. CpaBHeHue Ha uacm om ckaHoBeme npu npuem (ASB0) U 1 Meceu, caeg gexocnumaausauus (gacHo)

Fig. 6¢. Comparison of part of the scans at admission (left) and 1 month after discharge (right)

OBCb)XOAHE

Cumnmomume Ha umyHomeguupaH nHeBmoHum
ca HecheuugpuyHu. ObukHoBeHo ce HabalogaBam
cyxa kawauua, pebpuaumem, npozpecupall, 3agyx
u duHU uHchupamopHu kpenumauuu npu ayckya-
mauusi. BaxkeH momeHm B nocmaBaHemo Ha gua-
2Ho3ama e Bpememo om 3anouBaHe Ha mepanus-
ma go nbpBume cumnmomu — B noBeuemo cayuyau
moBa e okono 2 meceua [5]. OcHoBHume gude-
PEeHUUaAHU guazHO3u ca npozpecus Ha mymopa,
6enogpobHu uHdekuuu u B cayuaume Ha gucnHes
— benogpobHa emboaus. Mopagu moBa u3BvpwBa-
Hemo Ha komnlombpHa momozpadusa (CT) ¢ koH-
mpacmeH azeHm e kalouoBa cmovnka B guazgHoc-
MUYHO-AeUebHUSA Npouec.

NMpomeHume om komnlombpHama momozpadus
BkalouBam ocHOBHO ,MamoB0 cmbkAo® U 30HU Ha
koHcoaugauus. B uscaegBaHe om Nishino u comp.
[6] obpa3Hume u3caegBaHus omkpuBam mogea
Ha opz2aHusupawa nHeBmoHus B 65,5%, mogea Ha
HecheuudpuuyHa uHmMepcmuuuanHa nHeBmoHusa B
15% u mMogeA Ha xunepceH3umuBeH nHeBMoHUM B
10%, gokamo npu gpyau kamo Naidoo u cbmp. [7]
Hau-uecmume MOgeAU ca HecheuuduyHU npome-
HU mun ,mamoBo cmbkao® B 37%, opzaHusupawa
nHeBMoHus B 19% u xunepceH3umuBeH nHeBmo-
Hum B 22%.

A. Tsakov et al.
Immunotherapy-induced pneumonitis... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

DiscussioN

Symptoms of immune-mediated pneumonitis
are nonspecific. A dry cough, fever, progressive
dyspnea, and fine inspiratory crepitations on aus-
cultation are usually observed. An important point
in making the diagnosis is the time from starting the
therapy to the first symptoms — in most cases it is
about 2 months.[5] The main differential diagnoses
are tumor progression, pulmonary infections and, in
cases of dyspnea, pulmonary embolism. Therefore,
performing computed tomography (CT) with a con-
trast agent is a key step in the diagnostic process
Figure 7.

Computed tomography changes include mainly
“ground glass” and areas of consolidation. In a study
by Nishino et al. [6], imaging studies found an orga-
nizing pneumonia pattern in 65.5%, a nonspecific in-
terstitial pneumonia pattern in 15%, and a hypersen-
sitivity pneumonitis pattern in 10%, while others such
as Naidoo et al. [7], the most common patterns were
nonspecific ground-glass changes in 37%, organizing
pneumonia in 19%, and hypersensitivity pneumonitis
in 22%.
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HoBW pecnupaTopHi onnaksaHus (kawnuua,
334y, Kpenurauu1) npu nauwert cneg ICI

Bea Hosu . ] ) _ Hoev neaim
TIEH KT ¢ konTpact
[la ce 3KNKHaT pyru
Avartoau (MB, OBC, Qua. 7. Cxema Ha guagHOCMUYHUS NPOUEC
Exokl) Npu CbMHEHUs 3a UMyHOMeguupaH nHeBmo-
CumnTomaTA4HO Hum([5] ICI — Immune check-point inhibitors,

NeveHuwe, npO,Cl'bJ'I)KBBaT

MB — mukpobuonaozuuHu uscaegBaHus, OBC
UMyHOTEpanKS. TNeveHue cnopen CHNHY CbMHEHIA 38

MNpocneassate ¢ CTeNeHTa Ha TexecT UMYHOMELMHPAH MHEBMOHUT — dubpobporxockonus, ExoKI — exokapguo-
Hos KT crea 3 ceammum 2padus
New respiratory symptoms (cough, shortness
of breath, crepitations) in a patient after ICI
No‘new i __ Newlesions
lesions ————____ CTwihconrast ——— |

Exclude tﬂher diagnoses
Fig. 7 Diagram of the diagnostic process {MB, FBS, ECHOC)

for suspected immune-mediated
pneumonitis [5]. ICl — Immune checkpoint
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Symptomatic treatment. ‘
[munotherapy continues, :

inhibitors MB — microbiological studies, New CTin 3 months Treatment accordingto L
FBS — fibrobronchoscopy ECHOC — severity grade prieumonitis is strongly
echocardiography suspected
PuckoBu ¢akmopu 3a paszBumue Ha UMyHO- Risk factors for the development of immune-
MeguupaH NHeEBMOHUM mediated pneumonitis:
MNpegu 3anouBaHemo Ha umyHuomepanus e Before starting immunotherapy, it is important to

BakHO ga ce ycmaHoBam nomeHuuanHume pu-  determine the potential risk factors for the occur-
ckoBu pakmopu 3a Bv3HukBaHe Ha umyHOMeguu-  rence of immune-mediated pneumonitis presented
paH nHeBmMoHUM, npegcmaBeHu Ha mabAa. 3. in Table 3.

Tabauua 3. MomeHuuanHu puckoBu dakmopu 3a pazBumue Ha umyHoMeguupaH nhHeBmoHum [3, 5]

Table 3. Potential risk factors for the development of immune-mediated pneumonitis [3, 5]

PuckoB ¢pakmop |/ Risk factor HOemaiiau | Details
1. MpegxogHo 6earogpobHo 3aboasBaHe XOBbB, acmma, uHmepcmuuuaaHa benogpobHa 6oaecm, naeBpaneH usauB
1. Previous lung disease COPD, Astha, Interstitial lung disease, Pleural effusion

J[lonbAHUMEAHa uMyHOmMepanus, mapaemHa mepanus UAU Xumuomepanus. Acouuupam ce

2. KombuHupaHa mepanus
C no-2oAam puck om BucokocmeneHeH NHeEBMOHUM

2. Combined imunotherapy Additional immunotherapy, target therapy or chemotherapy. They are associated with a
higher risk of high-grade pneumonitis

3. TlomloHonyweHe BuBwu u Hacmoswu nywauu

3. Smoking status Ex or current smokers

4. Bo3pacm Hag 70-2oguwHa Bb3pacm

4. Age Over 70 years of age

PD-1 uHxubumopume kamo npembpoAusymab u HuBoaymab ce acouuupam ¢ no-20AaM puck

5. Bug umyHomepaneBmuk
om nHeBmMoHUM

5. Type of immunotherapy PD-1 inhibitors like pembolizumab and nivolumab are associated with a higher risk of
pneumonitis

MauueHmume cbc ckBamoseH HOBK ca ¢ no-2oaam puck om pazBumue Ha nHeBMoHUM, HO

6. XucmonoauueH Bug Ha kapuuHoma
umam no-manka cMbpmHocm

6. Histological type of carcinoma Patients with squamous NSCLC are at a higher risk of pneumonitis but experience less mortality.
7. Mpugpy>kaBawu aBmoumyHHU 3aboasBaHus | Acouuupam ce ¢ no-2oAsaMa Yecmoma Ha irAE, kakmo u maacbk Ha aBmoumyHHama 6oaecm
7. Autoimmine co-morbidity Associated with a higher risk of irAE, as well as autoimmune disease exacerbation

>> 46




TepaneBmuueH nogxog npu umyHoMeguupaH
nHeBMoHUM

KoM MoMeHmMa HamMa mouHu npenopbku 3a noBe-
geHue U AeveHue Ha umyHomeguupaH nHeBmoHum.
ASCO paspabomu Hacoku 3a kauHuuHama npakmu-
ka Bb3 ocHoBa Ha ekcnepmeH koHceHcyc. CmeneH-
ma Ha nHeBmoHUm ce basupa Ha kaacudukauusma
om CTCAE (Common Terminology Criteria for Adverse
Events). CmeneH 1 e acuMnmoMHa, npu cmeneH 2 ce
HabalogaBam cumnmomu go o2paHuvaBawu exkegHeB-
Hama geuHocm u e nokasaHo AeueHue, cmeneH 3 e
¢ mexXku cumnmomu, ozpaHuyaBawu camoob cayXk-
BaHemo, ¢ nposBu Ha guxameAHa HegocmambyHoCm,
u cmeneH 4 — >kuBomosacmpawaBauw, pecnupamopeH
gucmpec u nokasaHa cnewHa Hameca [8] (dua. 8).

CmeneH 1 (G1) — moBa ca acuMnmOMHU hauu-
eHmu, om KT Ha 2pbgeH kow ce 3acsaz2a ho-manko om
25% om napeHxuma uau 1 A0b. Mpu me3u nauueHmu
e ymecmHo akmuBHo HabalogeHue. Kamo memog 3a
npocaegsBaHe, koHMpoA u npeoueHka Ha noBegeHue
MoXke ga ce u3noA3Ba cnupomempusi U gudy3uoHeH
kanauumem (DICO). MNpu HenoBausBaHe u uskalouBa-
He Ha aamepHamuBHU guagHo3u mpabBa ga ce mpe-
mupa kamo cmeneH 2 (G2).

WMyHOMEMMPaH MHEBMOHMT

G1-
ACHMNTOMATHYHA,

A. Tsakov et al.
Immunotherapy-induced pneumonitis...
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Therapeutic approach in immune-mediated
pneumonitis

At the moment, there are no exact recommen-
dations for treatment of immune-mediated pneumoni-
tis. ASCO has developed clinical practice guidelines
based on expert consensus. The grade of pneumo-
nitis is based on the CTCAE (Common Terminology
Criteria for Adverse Events) classification. Grade 1
is asymptomatic, grade 2 — symptoms up to limiting
daily activities are observed and treatment is indicat-
ed, grade 3 — severe symptoms limiting self-care with
manifestations of respiratory failure, and grade 4 —
life-threatening respiratory distress and emergency
intervention is indicated [8] (Fig. 8).

Grade 1 (G1) — these are asymptomatic pa-
tients, less than 25% of the parenchyma or 1
lobe is affected on chest CT. Active observation
is appropriate in these patients. Spirometry and
diffusing capacity (DICO) can be used as a meth-
od of monitoring, controlling and reassessment of
treatment plan. Failure to respond and alternative
diagnoses are excluded it should be treated as
grade 2 (G2).

aacara eaqH nNob G2 ~ CMMATOMATIYHN, G3 - Tewxa cwmﬁ'muama. AuMUTHpaHa
nnu <25% ot [MCNHER, Kalunuua, EXEHEBHA NEAHOCT, Hywaa ot 02
napeHxmma eGpunuTer, Texect B TepanuA. 3acerari ca noBe4eTo
repanTe. noGose nnu >50% OT napexxuma.
G4 - ¥usoTozacTpalagallo
cheToAHKE, Hy®a oT MBB
HatinioneHue! AHTUBHOTUYHA Wrebnukcamat
[a ce nanpasn MeTunnpeanu3onon Tepana. Swarfir UNA
cNMpoMeTpua/D 0,8-1,6 mr/ir pesieo, MeTrinnpeaHUaonoH Mukodperonar
LCO. NosTopeH ¢ nocnepeala 2-4wmirfvr, ¢ modbeTin 1000mr.
KT cneg 1 PeAyKuMA 3a nepuon nocneasaia pegykun
mecew - o1 6 cenmium. Mpn 33 MUHUMYM 6
HeNoRNHABAHE HENOBNUABAHE A& ce cenmuum!.Npn Myncosa tepanua
na ce Tpervpa Tpethpa kato G3 HENoBNKABAHE 10 CKke
raro G2 48. - cTepong- Que. 8. CmagupaHe u noBegeHue Npu UMyHO-
petbpakTepeH

Fig. 8. Staging and therapy in immune-mediated

MHEBMOHKT

pneumonitis [5, 8]

MeguupaH nHeBmoHum [5, 8]

__,_f—""’_"ﬂ Immune-mediated pneumonitis _\
G2 - symplomatic | G3 - severe symptoms, limited daily
dyspnea, cough, febrile, activity, need of oxygen therapy Most
chest tightness. | lobes are affected or >50% of

parenchyma
G4 - life threatening, need of invasive

mechanical ventilation
Anlibiotic therapy, Infinab Smgig
Methylprednisolone Methylprednisolone 2- OR
0,816 mglkg daly, 4mglkg, with dose  Mycophenolate
with dose reduction reduction for minimum _ mofetil 1000mg.
for 6 weeks. Ifno 2 weeks! Ifno T
improvement freat as i
u Lﬂgme"_ﬁ"‘ for Puise therapy with
s rat kol m“ uum'd.ﬁs | corticosteroids
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CmeneH 2 (G2) — nauueHmume umam akmuGBHa
cumnmomamuka — gucnHes, cyxa kawauua, ¢pebpu-
Aumem, mexkecm B 2pbgHust kow. Te nogaexkam Ha
akmuBHo AeueHue cbc cucmemHu kopmukocmepou-
gu B gosu 0,8-1,6 mg/kg gHeBHO, c nocmeneHHa pe-
gykuus Ha go3ama 3a nepuog om noHe 6 cegmuuu.
Mpu HenoBAusBaHe om AeueHuemo, mpabBa ga ce
AekyBa kamo cmeneH 3(G3).

CmeneH 3 (G3) - uspaseHa cumnmomamuka,
gucnHes, kawauua, ¢ebpuaumem, mexkecm B 2pbg-
Hus kow, KAUHUYHU U AaBopamopHU gaHHU 3a guxa-
meAHa HegocmambuHocm. Om KT Ha 2pbgeH kow
ca 3acezHamu noBeuemo Aob6oBe uau Hag 50% om
6enogpobHuUs napeHxum. Mpu me3u nauueHmu e
yMECmHO cmapmupaHe Ha uHmeH3uBHa mepanus
cvc cucmemMHu kopmukocmepougu B go3u 2-4 mg/
kg, c nocregBawa pegykuus Ha go3ama 3a MUHUMYM
6 cegmuuu, mvl kamo uma zonama BeposmHocm om
peaanc Ha nHeBmoHuma [5, 9]. Moke ga ce obcbgu
npodpunakmuuHa aHmubuomuyHa mepanus. Ako na-
uueHmobm He ce noBause nonokumeaHo B nbpBume
48 yaca om mepanusma, mozaBa ce npuema, ye ce
kacae 3a cmepoug-pedpakmepeH umyHomeguupaH
nHeBmoHum. Tyk e momeHmbm, B koumo AuncBam
gocmambyHo npoy4yBaHusa 3a moBa kakBo peweHue
ga ce B3eme — nyacoBa mepanusi cbc CKC uau umy-
HocynpecuBHa mepanus ¢ MukopeHornam ModemuA,
UAU BuonozuuHa mepanus ¢ uHdaukcumab. Mocaeg-
Hume gBe buxa Buau cBbpsaHu ¢ Bucok puck om
HexkenaHu cmpaHuuHu edpekmu, kakmo u ¢ ycaoxk-
HeHus, cBbp3aHu ¢ uHdekuuu, kakmo nokasBam ce-
puume om KAUHUYHU cAyyau Ha J. Naidoo u comp.
[10], kbgemo mpuma om nemme nauueHmu, Aeky-
BaHu c¢ anti-TNF, ymupam om cencuc. [Jo6aBsaHemo
Ha uMyHocynpecopeH MmegukameHm mpsbBa ga bbge
06CbgeHo Ha MyAMUgUCUUNAUHAPHO HUBO.

CmeneH 4 (G4) — kuBomo3acmpawaBawa guxa-
meAHa HegocmambuHocm, Hy>kga om UBB. MNoBege-
Huemo e kamo npu G3.

3 AKAIOUEHUE

MNMpegcmaBeHusm cayvyau e B nogkpena Ha
edekmuBHocmma Ha nyacoBama mepanusi ¢ kop-
mukocmepougu npu AevyeHuemo Ha mexXbk umy-
HoMeguupaH nHeBmMoHum (G3), pedpakmepeH Ha
cmaHgapmHume Bucoku go3u KC, kombuHupaH ¢
uyepHogpobHa u kokHa mokcuuHocm.
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Grade 2 (G2) — patients have active symptoms —
dyspnea, dry cough, fever, chest tightness. They are
subject to active treatment with systemic corticoste-
roids in doses of 0.8-1.6 mg/kg daily, with a gradual
dose reduction over a period of at least 6 weeks. If
unresponsive to treatment, should be treated as grade
3(G3).

Grade 3 (G3) — pronounced symptoms, dys-
pnea, cough, fever, chest tightness, clinical and
laboratory data of respiratory failure. Most lobes or
more than 50% of the lung parenchyma are affect-
ed on chest CT. In these patients, it is appropriate
to start intensive therapy with systemic corticoste-
roids in doses of 2-4 mg/kg, with subsequent dose
reduction for a minimum of 6 weeks, as there is a
high probability of pneumonitis relapse [5, 9]. Pro-
phylactic antibiotic therapy may be discussed. If
the patient does not respond positively within the
first 48 hours of therapy, then it is assumed to be
steroid-refractory immune-mediated pneumonitis.
This is the point where there is a lack of sufficient
research on what decision to make pulse therapy
with systemic corticosteroids or immunosuppres-
sive therapy with mycophenolate mofetil or biolog-
ic therapy with infliximab. The latter two would be
associated with a high risk of adverse side effects
as well as complications related to infections, as
shown by the clinical case series of J. Naidoo et al.
[10], where three out of five patients treated with
anti-TNF died of sepsis. The addition of an immu-
nosuppressive medication should be discussed at
a multidisciplinary level.

Grade 4 (G4) - life-threatening respiratory failure,
need for invasive mechanical ventilation. The treat-
ment plan is according to G3.

CoONCLUSION

The presented case supports the effectiveness of
pulse corticosteroid therapy in the treatment of se-
vere immune-mediated pneumonitis (G3), refractory
to standard high-dose corticosteroids, combined with
liver and skin toxicity.



10.

. elaunay M, Prévot G, Collot S et al. Management of pulmonary toxicity associated with immune checkpoint inhibitors.
. Nishino M, Ramaiya NH, Awad MM et al. PD-1 inhibitor-related pneumonitis in advanced cancer patients: radiographic
. Naidoo J, Wang X, Woo KM et al. Pneumonitis in patients treated with anti-programmed death 1/programmed death

. Brahmer R, Lacchetti C, Schneider BJ et al. Management of immune-related adverse events in patients treated with

. De Jong C, Peters BJM, Schramel F. Recurrent episodes of nivolumab-induced pneumonitis after nivolumab discon-

A. Tsakov et al.
Immunotherapy-induced pneumonitis... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

Busanorpadua/REFERENCES

. Liu X, Xing H, Zhang H et al. Imnmunotherapy versus standard chemotherapy for treatment of extensive-stage small-

cell lung cancer: a systematic review. Immunotherapy. 2021;13(12):989-1000. doi: 10.2217/imt-2020-0284.

. Nishino M, Giobbie-Hurder A, Hatabu H et al. Incidence of Programmed Cell Death 1 Inhibitor-Related Pneumonitis

in Patients with Advanced Cancer: A Systematic Review and Meta-analysis. JAMA Oncol. 2016;2(12):1607-1616.
doi:10.1001/jamaoncol.2016.2453

. Zhai X, Zhang J, Tian Y et al. The mechanism and risk factors for immune checkpoint inhibitor pneumonitis in non-

small cell lung cancer patients. Cancer Biol Med. 2020;17(3):599-611. doi: 10.20892/j.issn.2095-3941.2020.0102.

. Shicongv Z, Yang F, Bo Z et al. Pneumonitis Induced by Immune Checkpoint Inhibitors: From Clinical Data to Transla-

tional Investigation. Frontiers in Oncology, 2020;10, doi: 10.3389/fonc.2020.01785.
Eur Resp Rey, 2019,28(154):190012, doi:10.1183/16000617.0012-2019.

patterns and clinical course. Clin Cancer Res2016;22:6051-6060.

ligand 1 therapy. J Clin Oncol2017;35:709-717.

immune checkpoint inhibitor therapy: American Society of Clinical Oncology Clinical Practice Guideline. J Clin On-
c0l2018;36:1714-1768.

tinuation and the time course of carcinoembryonic antigen levels: a case of a 58-year-old woman with non-small cell
lung cancer. Chemotherapy, 2018;63:272-277.

Naidoo J, Schindler K, Querfeld C et al. Autoimmune bullous skin disorders with immune checkpoint inhibitors target-
ing PD-1 and PD-L1. Cancer Immunol Res, 2016;4:383-389.

Agpec 3a kopecnoHgeHuus: [=] Correspondence address:
g-p AnekcaHgobp LlakoB, Alexander Tsakov, MD
e-mail: aleksander.tsakov@gmail.com e-mail: aleksander.tsakov@gmail.com

49 <<

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




C. BeceAuHoB u gp.
KAPAMOAOT A & McXemMuyeH MO3bYeH UHCYAM...
KAPAMOXMPYPT IS Tom 7, Bpod 2 « 2024

MCXEMWYEH MO3bYEH UHCYAT U MOCAEOBALLA ODAEBOTPOMBO3A
MPU NALMNEHTKA C N3BECTHA TPOMBO®DUANA — KAVHUYEH CAYYAIA

C. BeceauHoB"%, U. JumumpoB'?

"KauHuka no HepBHuU borecmu, MBAA ,,Cvpue u Mo3svk” — Bypzac
2Kamegpa no HeBpoaoaus, ncuxuampus u ncuxonoeus, MeguuuHcku ¢akyrmem,
YHuBepcumem ,[lpog. g-p AceH 3namapoB“ — Bypaac

Peslome. NpegcmaBeH e kauHuYeH cAayval Ha CbuemaHue om UCXeMUYeH MO3bUeH UHCYAmM ¢ npoBegeHa
uHmpaBeHo3Ha mpomboAu3a u nocaegBauia paebompombosa npu MAaga nauueHmka ¢ ycmaHoBeHu pu-
ckoBu dakmopu — MexkgynpegcopgeH gedekm, BpogeHa mpomboguaus, ACE |/D noauMopdusbm, kakmo
u npekgeBpemeHHo pakgaHe Meceu, npegu xocnumaausauusma. ObcbgeHu ca npoBegeHama komnlo-
mbpHa momozpadus Ha 2AaBeH MO3bk ¢ MO3buHa nepdysus, AabopamopHu uscAegBaHus, gonaepoBa
coHozpadusi, exokapguozpadus. OnucaHomo uma 3a ueA ga noguepmae BakHocmma Ha no3HaBaHemo
Ha no-pegkume emuoAozuyHU pakmopu ¢ nomeHuuanHa poas Bv8 Bb3HukBaHemo Ha ocmpu HapyweHus
Ha Mo3buHOmMO kpbBoobpauweHue, kakmo u BbamokHocmume 3a nbpBuuHa u BmopuuHa npodurakmuka.

KalouoBu gymu: mpombodunusi, MO3bueH UHCyAm, daebompombosa

ISCHEMIC STROKE AND SUBSEQUENT PHLEBOTHROMBOSIS IN A PATIENT
WITH A HISTORY OF THROMBOPHILIA CLINICAL CASE

S. Veselinov'?, I. Dimitrov'?
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"Neurology clinic, “Heart and Brain” Hospital — Burgas
2Department of Neurology, Psychiatry and Psychology,
Faculty of Medicine, Prof. Dr. Asen Zlatarov University — Burgas

Abstract. We present a clinical case with combined ischemic stroke with performed intravenous
thrombolysis and subsequent phlebothrombosis in a young patient with identified risk factors — interatrial
septal defect, congenital thrombophilia, ACE I/D polymorphism, and preterm delivery a month before
hospitalization. Computed tomography of the brain with cerebral perfusion, laboratory studies, Doppler
sonography, and echocardiography are discussed. The purpose of what is reported is to emphasize the
importance of knowing the less common etiologic factors with a potential role in the occurrence of acute
cerebral circulatory disorders, as well as the possibilities for primary and secondary prevention.

Key words: thrombophilia, stroke, phlebothrombosis

BbBEOEHUE

MHcyambm npu maagume xopa e cBop3aH CbC 3Ha-
uumenHa 3aboasieMocm U yecmomama My npe3 no-
cAegHUME 20guHU HapacmBa ycuaeHo. ToBa omuacmu
ce gb/AKu Ha pasnpocmpaHeHUemo Ha mpaguuuoH-
Hume puckoBu ¢pakmopu, BkalouumenHo apmepuanHa
XUNEPMOHUS, XUNEPXOAECMEPOAEMUS, 3amAbcmsiBaHe,
3axapeH guabem, mlomloHonyweHe U CbpgeuHu 3a-
bonaBaHus, kakmo u Ha gpyau, BkalouBawu bpemeH-
HOCM U CbCmosiHUA cAeg paxkgaHe, B8 m.u. xunepkoa-
2yAQUUOHHU, ynompeba Ha opanHu koHmpauenmuBu
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INTRODUCTION

Stroke in young people is associated with sig-
nificant morbidity and its incidence has been rising
strongly in recent years. Partly this is due to the
prevalence of traditional risk factors including hy-
pertension, hypercholesterolaemia, obesity, diabetes
mellitus, smoking and heart disease, as well as oth-
er factors including pregnancy and postnatal con-
ditions, hypercoagulable states, oral contraceptive
and substance use [1]. Approximately one quarter of
ischemic strokes are cryptogenic [2]. Patients with



u HapkomuuHu BewecmBa [1]. MpubAusumenHo egHa
uemBbpm om uCXemMuyHUME UHCYAMU ca kpunmozeH-
Hu [2]. MauueHmume ¢ makbB uHcyAm yecmo ce nog-
Aa2am Ha OBWUpPHU gua2HOCMUYHU u3cAegBaHus 3a
ycmaHoBsBaHe Ha npuyuHama. Cpeg max e moBa 3a
mpombodunus, koemo obukHoBeHo BkalouBa uscaeg-
BaHe 3a HacnegcmBeHocm. Bonpeku 2opeonucaHomo,
0bukHoBeHO mpomboduausma ce cBop3Ba ¢ BeHo3HUS
mpomboemboausbM, a Bpb3kama 1 ¢ apmepuasHama
mpomb03a, No-CneuuanHo C UHCyAma, Bce owe He e
moakoBa sicHo ycmaHoBeHa [3]. Jopu npu Auua ¢ noAo-
>kumeneH pezyamam 3a mpomboduaus U apmepuaHa
mpom603a, nbpBama mMoxke ga He € 0OCHOBHUSIM emuo-
Aoz2uveH pakmop. HezaBucumo ue moBa HapyweHue u
Hez2oBusm npuHOC 3a pucka om uHCyAm ca psgkocm,
omkpuBaHemo My yecmo nomaza npu B3emaHemo Ha
peweHus 3a AeYeHUe, gbA20CPOYHA NpPo2HO3a, ckpu-
HUH2 Ha ,puckoBu“ uneHoBe Ha cemeucmBomo u Bb3-
MokHa nopBuuHa npodunakmuka [4].
HacaregcmBeHume mpomboguauu BkalouBam Ha-
cnegemBeHu koazynauuoHHu gedekmu Ha npomeuH
C, npomeuH S U aHMUMPOMBUH, 2EHeMUYHU Mymauuu
kamo me3u Ha dakmop V Leiden (FVL) u Ha npompom-
6uH G20210A (PTG), noBuweHu HuBa Ha pakmop VIII
(¢ue. 1). Bonpeku ue npugobumusm geduuum Ha ec-
mecmBeHume aHmukoaayaaHmu moxXke ga noBuwiu pu-
cka om mpombo3a, onpegeasHemo Ha me3u Mapkepu
He ce npenopbuBa no Bpeme Ha ocmbp Mpombomu-
ueH uHuugeHm (kamo ocmbp UCXemMuyeH UHCYAm) UAU
no Bpeme Ha aHmukoazynaHmMHO AeueHue [5].
MpomeuHume C u S ca BumamuH K-3aBucumu
3umozeHu, koumo caykam 3a koHmpoa Ha koazy-
Aauusma. Hegocmugom Ha Hakou om msax Bogu go
noBuweH puck om mpomb6o3a. AHMUMPOMBUHbLM
uHakmuBupa akmuBupaHus mpoMbuH u gpyau akmu-
BupaHu pakmopu B kackagama Ha kpbBocbcupBaHe-
mo, cAegoBameAHo Hegocmuz2bm Ha aHMUMPOMBUH
Bogu go mpombo3a. KoHueHmpauusma Ha me3u npo-
meuHu ce BAuse om pasAuvHU 3aboasBaHusd, kakmo
u om ynompeba Ha aHmukoagyaaHmu [7]. Oedekm-
Huam FVL e peayamam om eguHuuHa moukoBa my-
mauusi B 2eHa, kogupaw, npomeuHa Ha ¢dakmop V
B8 kackagama Ha koazynauusma, kosmo B kpauHa
cmemka Bogu go HamaneHa cnocobHocm 3a uHak-
muBupaHe om akmuBupaHus npomeuH C (pe3uc-
meHmHocm kom akmuBupaHus npomeuH C). Myma-
uuama G20210A Ha npompombuHa om cBos cmpaHa

S. Veselinov et al.
Ischemic stroke and subsequent... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

such stroke often undergo extensive diagnostic in-
vestigations to establish the cause. Among these is
one for thrombophilia, which usually includes testing
for heredity. Despite the above, thrombophilia is usu-
ally associated with venous thromboembolism, and
its relationship with arterial thrombosis, particularly
stroke, is not yet so clearly established [3]. Even in
individuals who test positive for thrombophilia and
arterial thrombosis, the former may not be the ma-
jor etiological factor. Although this disorder and its
contribution to stroke risk is rare, its detection often
helps in treatment decisions, long-term prognosis,
screening of “at risk” family members, and possible
primary prevention [4].

Inherited thrombophilias include inherited coagu-
lation defects of protein C, protein S, and antithrombin,
genetic mutations such as those of factor V Leiden
(FVL) and prothrombin G20210A (PTG), and elevated
levels of factor VIII (Fig. 1). Although acquired de-
ficiency of natural anticoagulants may increase the
risk of thrombosis, determination of these markers is
not recommended during an acute thrombotic event
(such as acute ischemic stroke) or during anticoagu-
lant treatment [5].

Proteins C and S are vitamin K-dependent zy-
mogens that serve to control coagulation. Deficien-
cy of either of these leads to an increased risk
of thrombosis. Antithrombin inactivates activated
thrombin and other activated factors in the coagula-
tion cascade, hence antithrombin deficiency leads
to thrombosis. The concentration of these proteins
is affected by various diseases as well as the use
of anticoagulants [7]. Defective FVL results from
a single point mutation in the gene encoding the
factor V protein in the coagulation cascade, which
ultimately leads to a reduced ability to be inactivat-
ed by activated protein C (resistance to activated
protein C). The G20210A mutation of prothrombin,
in turn, results in an adenine to guanine substitution
at position 20210 of the untranslated region of the
prothrombin gene. This mutation is considered to
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N3non3BaHu cvkpaweHus: [ Abbreviations used: APC — akmuBupaH PC; activated PC; HMWK — BucokomonekyneH kuHuHozeH; high
molecular weight kininogen; PC — npomeuH C; protein C; PK — npekaaukpeun; prekallikrein; PL — docdoaunug; phospholipid; PS — npo-
meuH S; protein S; TF — mvkaHeH dakmop; tissue factor

@uz. 1. CxemamuuHo npegcmaBsHe Ha koazyrauuoHHama kackaga (no Salehi Omran S. et al., 2021 [6]). KoazyaauuoHHume ¢pakmo-
pu ca nokasaHu ¢ uudpu. XXoamusm u opaHkeBusm kpve ca cbomBemHo HeakmuBHume u akmuBHume dopmu. YepBeHume AuHUU
noka3Bam uHxubupawume nomuwa. Lludpume 8 uepBeHume kpbaoBe nokasBam obracmume, 3acezHamu om Yecmo cpewaHume

mpomboduauu: 1) mymauus Ha FVL, baokupawa pasuenBaHemo Ha FVa om akmuBupaHus npomeuH C, 2) mymauus Ha PTG, 3)
geduuum Ha npomeuH C, 4) geduuum Ha npomeuH S, 5) gepuuum Ha aHmumpombuH, 6) noBuweHu HuBa Ha dpakmop VIl u 7) aHmu-
dochoaunugHU aHMumMeAa, HacoueHu cpewy pocdoaunugu u pocdoaunug-cBobpaBawu npomeuHu

Fig. 1. Schematic representation of the coagulation cascade (after Salehi Omran S. et al., 2021 [6]). Coagulation factors are shown
by numbers. The yellow and orange circles represent the inactive and active forms, respectively. The red lines indicate the inhibitory
pathways. Numbers in red circles indicate areas affected by common thrombophilias: 1) FVL mutation blocking cleavage of FVa by
activated protein C, 2) PTG mutation, 3) protein C deficiency, 4) protein S deficiency, 5) antithrombin deficiency, 6) elevated factor VIlI
levels, and 7) antiphospholipid antibodies directed against phospholipids and phospholipid-binding proteins

Bogu go 3amsHa Ha ageHUH c 2yaHuH B no3uuua be a gain-of-function mutation. Heterozygosity for
20210 Ha HempaHCAUPaHUs PE2UOH Ha 2eHa Ha NPO-  FVL and G20210A are the most common inherited
mpombuHa. Ta3u Mymauus ce cyuma 3a Mymauus ¢
yBeauueHa ¢yHkuus. XemeposuzomHocmma 3a FVL
u G20210A ca Hau-uecmume yHacAegeHU mpombo-
duAuu npu nauueHmu om eBponeuckama paca, aco-  rare, homozygosity for FVL and G20210A results
uuupaHu ¢ benogpobeH mpombemboausbm. Makap u  in a significantly higher risk than heterozygosity
psgko xomo3uzomHocmma 3a FVL u G20210A Bogu
go 3HauumenHo no-Bucok puck, omkoakomo xeme-
po3uzomHocmma [8]. Cmsima ce cbwo, ye kpvBHume
2pynu, pa3AudHU om HyaeBama, ocobeHo 2pyna AB,
cmumyAupam koazyaauusma upe3 no-Bucoku HuBa  brand factor [9]. Factor VIII (FVIII) is a procoagulant

thrombophilias in patients of European race asso-

ciated with pulmonary thromboembolism. Although

[8]. It is also believed that blood groups other than
type zero, especially type AB, promote coagulation
through higher levels of factor VIII and von Wille-
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Ha ¢akmop VIII u ¢akmop Ha von Willebrand [9].
(Makmop VIl (FVIIl) npegcmaBaaBa npokoazyraHmeH
npomeuH, cBop3aH ¢ pakmopa Ha von Willebrand B
naasamama, koumo ce pa3suenBa npomeoAumuyHo, 3a
ga ce noayyu akmuBupaH ¢pakmop VIII. Caeg moBa
akmuBupaHusm ¢akmop VIII cay>ku kamo kodpakmop
3a akmuBupaHe Ha ¢pakmop X B kackagama Ha ko-
agynauusma. leHemuuHu Bapuauuu B HuBama Ha
FVIIl, noBuweHu HuBa Ha dpakmopa Ha von Willebrand
u kpoBHu 2pynu, pasauuHu om HyAeBa, mozam ga go-
Begam go npompombomuyHo cbcmosiHue [10]. Poas-
ma Ha FVIIl 8 npompoMbomuyHume cuHgpomu, kamo
uHdapkm Ha Muokapga, goaboka BeHo3Ha mpombo3a
(OBT) u ocmbp ucxemuuyeH UHCyAm, nvpBoHauaAHO
e omkpuma om uscaegoBamenu, koumo ycmaHoBs-
Bam, ue auncama Ha FVIII npu xemopuAHU CUHgPOMU
e cBvp3aHa ¢ HamaneH puck om KopoHapHU UHUU-
geHmu [11]. Opyau npoyuBaHus npe3 nocaegHume
20guHuU nokasBam u MHO20 cunHa Bpovska mexXgy
noBuweHo HUBoO Ha xomouucmeuH kamo HesaBucum
puckoB ¢pakmop 3a ucxeMuyeH UHCYAM, mMpoMBomuu-
HU U CbpgeuHo-cbgoBu 3abonaBaHusi, ocobeHo npu
no-mAagu nauueHmu. EH3umMbm MemuaeHmempa-
xugpodonam pegykmasa (MTHFR) ugpae kalouoBa
pons B pegyaupaHemo Ha HuBama Ha xomouucme-
uH. Missense mymauusima C677T B mo3u 2eH Bogu
go 50-60% HamaneHue Ha eH3umHama akmuBHocm
Npu nauueHmu ¢ xomo3uzomeH BapuaHm, koemo go-
npuHacs 3a xunepxomouucmeuHemus (Castro et al.,
2004). OcBeH moBa HamansBaHemo Ha eH3uMHama
akmuBHocm Ha MTHFR 6u goBeno go Hegocmug Ha
donam, koemo cowo e HezaBucum puckoB dakmop
3a ucxemuueH uHcyam [12]. Toaam mMemaaHaAu3 Ha
npoyuBaHus, cBop3aHu ¢ noaumopdusma Ha ACE I/D
u pucka om ucxemMuuyeH UHCYAm, e npoBegeH npe3
2012 2. [13] Cucmemama peHuH-aHauomeH3uH (RAS)
€ XOPMOHaNeH Cu2HaAeH MexaHu3bm, koimo yyacm-
Ba B paszBumuemo Ha amepockAepo3a u pezyaupa-
HemMo Ha apmepuaAHOmMO HaAsizaHe. AH2UOMEH3UH-
koHBepmupawusm eH3um (ACE), kalouoB eHsum B
RAS, uzpae BakHa poas B cbgoBomo pemogeAupaHe
u amepocknaepozama. YoBewkusm ACE zeH e pas-
nonokeH B xpomo3oma 17923, kbgemo e ycmaHoBeH
noaumopédusbm Ha uHcepuus/geneuus (I/D, dbSNP
rs4646994) B8 uHmpoH 16. To3u noAumopdu3bm ce
ocHoBaBa Ha Hanuuuemo ("uHcepuus", I) uau om-
cocmBuemo ("geneuus”, D) Ha 287-bp OHK dpae-
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protein related to von Willebrand factor in plasma
that is cleaved proteolytically to produce activat-
ed factor VIII. Activated factor VIl then serves as
a cofactor to activate factor X in the coagulation
cascade. Genetic variations in FVIII levels, elevated
von Willebrand factor levels, and non-zero blood
types can lead to a prothrombotic state [10]. The
role of FVIII in prothrombotic syndromes such as
myocardial infarction, deep vein thrombosis (DVT),
and acute ischemic stroke was initially discovered
by investigators who found that lack of FVIIl in hae-
mophilic syndromes was associated with a reduced
risk of coronary events [11]. Other studies in re-
cent years have also demonstrated a very strong
association between elevated homocysteine levels
as an independent risk factor for ischemic stroke,
thrombotic and cardiovascular disease, especially
in young patients. The enzyme methylenetetrahy-
drofolate reductase (MTHFR) plays a key role in
the regulation of homocysteine levels. The C677T
missense mutation in this gene results in a 50-60%
reduction in enzyme activity in patients with the
homozygous variant, which contributes to hyperho-
mocysteinemia (Castro et al., 2004). Furthermore,
a reduction in MTHFR enzymatic activity would
lead to folate deficiency, which is also an indepen-
dent risk factor for ischemic stroke [12]. A large
meta-analysis of studies related to ACE I/D poly-
morphism and ischemic stroke risk was conducted
in 2012 [13] The renin-angiotensin system (RAS)
is a hormonal signaling mechanism involved in the
development of atherosclerosis and the regulation
of blood pressure. Angiotensin-converting enzyme
(ACE), a key enzyme in the RAS, plays an import-
ant role in vascular remodeling and atherosclerosis.
The human ACE gene is located on chromosome
17923, where an insertion/deletion polymorphism
(1/D, dbSNP rs4646994) has been identified in in-
tron 16. This polymorphism is based on the pres-
ence (‘insertion’, 1) or absence (‘deletion’, D) of a
287-bp DNA fragment. The D allele of this poly-
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MeHm. AreAnom D Ha mo3u noAumopdu3oMm e cBop3aH
¢ noBuweHo cepymHo HUBo Ha ACE, uscaegBaH kamo
nomeHuuaneH ¢akmop 3a npegpasnorokeHue kbm
UCXEMUYEH UHCYAmM, a cbwo maka u 3a pas3Bumue
Ha npeekaamncus [14]. 3a pa3auka om HacaegcmBe-
Hume mpomb6oduAuu, aHMupocHoAUNUGHUAM CUHG-
pom (npugobum puckoB ¢akmop), om gpyea cmpaHa,
noBuwaBa pucka om apmepuanHa mpombo3za. Tasu
Bpv3ka e Hal-cuAaHa cpeg maagume xopa. lNpocnek-
muBHU npoyuBaHusa cvbobwaBam 3a acouuauuu mMmeX-
gy aHmudochoAunugHUME aHMumMeAa U HauyaAHUme
mpomMBomuYHU cbbumus, BkAlouumeAaHo ucxemuueH
uHcyam [15]. Bcuuko 2opeonucaHo nokasBa mHoz20-
dakmopHama emuoAO2Usi Ha UCXEMUYHUS UHCYAM,
kakmo u 3HauYumeAHuUss NPUHOC Ha 2eHemu4yHume
NpuYuHU B 2eHe3ama Ha UCXEMUYHUS UHCYAM.

OnNNCAHME HA KAUHUYEH CAYYAN

Kacae ce 3a 33-zoguwHa nauueHmka, xochuma-
AudupaHa B HeBponozuuHa kauHuka nopagu onaakBa-
HUS Om OCMpPO HacmbnuAa cAabocm u uampbnBaHe
Ha AeBume kpauHuuu. Ta e ¢ gaHHuU 3a usBecmHa
mpomboduaus — xemepo3ugomeH Hocumea 3a ¢ak-
mop V Leiden, MHTFR — xomo3uzomeH Hocumena, ACE
I/D — xomo3u2omeH HocumeA. M3cnegBaHa e 3a aH-
mudocdoaunugHU aHmumena — 8 HopMaAHU 2paHuUuU.
Mma aHamHe3a 3a uemupu cnoHmaHHU abopma B mu-
Hanomo, kakmo u npoBegeHo npuHygumeAHo uesapo-
Bo ceueHue okono eguH Meceu, npegu hocmbnBaHe B
AeuebHomo 3aBegeHue. Caeg paXkgaHemo e usnucaHa
€ mepanusi ¢ aHmukoazyaaHm (HuckomonekyAeH xena-
puH 3a nogko)kHO npuAoXkeHue) 3a 2 cegmuuu.

Mpu xocnumaausauusma e 8 mexko 0bwo cbe-
mosiHue. Om HeBpoAo2uuHus cmamyc ce ycmaHoBs-
Ba mexkka AeBocmpaHHa Xemunapesa, UeHmpaAHa
Ae3us Ha n. facialis BasBo, guzapmpuueH 2oBop. On-
AakBaHusma ca 3anouvHaAu npu kpambk CbH, chopeg
6Auskume okono gBa uaca npegu nocmwvnBaHemo.
AuncBam gaHHU 3a gpyau npugpy>kaBauwiu 3aboAs-
BaHus u 3a npuemaHa mepanusi, 0cBeH 2opeonuca-
Hama caeg pakgaHemo. C o2aeg Ha aHamMHe3ama
u kauHuuHama Haxogka e u3BopweHa komnlombpHa
momozpadusi Ha 2AaBeH MO3bk no cnewHocm — C
gaHHU 3a ocmuvp VIMU B BbacelHa Ha gacHa cpegHa
Mo3buHa apmepus (CMA) (dua. 2). NpegcmaBeHu-
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morphism has been associated with an increased
serum ACE level, which has been studied as a po-
tential predisposing factor for ischemic stroke and
also for the development of preeclampsia [14]. In
contrast to inherited thrombophilias, antiphospho-
lipid syndrome (an acquired risk factor) on the
other hand increases the risk of arterial throm-
bosis. This association is strongest among young
people. Prospective studies have reported asso-
ciations between antiphospholipid antibodies and
initial thrombotic events, including ischemic stroke
[15]. All of the above indicates the multifactorial
etiology of ischemic stroke, as well as the signifi-
cant contribution of genetic causes in the genesis
of ischemic stroke.

DESCRIPTION OF CLINICAL CASE

33-year-old female patient hospitalized in the
Neurology Clinic due to complaints of acute onset
of weakness and numbness of the left limbs. She
had a history of known thrombophilia — heterozygous
carrier for factor V Leiden, MHTFR — homozygous
carrier, ACE 1/D — homozygous carrier. She has
been tested for antiphospholipid antibodies — in nor-
mal range. She has a history of four miscarriages in
the past and had an emergency caesarean section
about one month prior to her admission. After deliv-
ery, she was discharged with anticoagulant therapy
(low molecular weight heparin for subcutaneous ad-
ministration) for 2 weeks.

On hospitalization, she was in poor general con-
dition. Neurological examination revealed severe left
sided hemiparesis, central left sided facial nerve palsy,
dysarthria. Complaints started during a brief sleep, ac-
cording to relatives about two hours before admission.
There was no evidence of any other comorbidities or
therapy taken, except the one described above after
birth. Considering the history and clinical findings, an
emergency CT scan of the brain was performed — with
evidence of acute brain stroke in the right middle ce-
rebral artery (RMCA) (Fig. 2). The presented imaging



me obpasHu uscAegBaHus ca usBopweHu B8 Omgene-
Huemo no obpasHa guazHocmuka Ha MBAA ,Copue
u Mo3svk” — Bypeac.

MpegBug HeybegumeAHuUs yac Oom HauaAomo Ha
cumnmomume e npoBegeHa u KT mo3vuHa nepdy3sus,
kosmo gemoHcmpupa xunonepdysus Ha ueAus cbgoB
bacelH Ha [ICMA, kamo 3oHama B8 puck (neHymbpa)
e npubausumenHo 90% om 3acesHamus yuyacmuk, a
30Hama Ha Hekposa (agpo) okono 10% (due. 3).
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studies were performed in the Department of Diagnos-
tic Imaging of Heart and Brain Hospital — Burgas.

Given the inconclusive timing of the onset of
symptoms, CT cerebral perfusion was also performed
and demonstrated hypoperfusion of the entire vascu-
lar basin of the right middle cerebral artery, with the
area at risk (penumbra) being approximately 90% of
the affected area and the area of necrosis (core) ap-
proximately 10% (Fig. 3).

Qua. 2. KT Ha 2naBeH mMo3vk, akcuanHa paBHuHa — gaHHU 3a
gobpe gemapkupaHa xunogeHcHa 3oHa B gecHume basanHu
2aH2Auu ¢ akcuanHu pasmepu 17.5/38 mm; Aeka komnpecus Ha
npegHusa po2 Ha gecHus namepaneH BeHmpukya

Fig. 2. CT of the brain, axial plane — well-defined hypodense

area in the right basal ganglia with axial dimensions of 17.5/38

mm. Mild compression of the anterior horn of the right lateral
ventricle

# Right hemisphere of the patient

ROI's measurements

Quz. 3. KT Mo3vbuHa nepdysus. [aHHu 3a xunonepdyaus Ha usaama mepumopus Ha JCMA. 3oHama B puck (neHymbpa — Busyanu-
3upaHa B8 3eneHo) ¢ MTT > 150% u CBV > 2 ml/s e npubausumenHo 90% om 3acezHamus yyacmvok, a 30Hama Ha Hekposa (gpo —
BugyanusupaHa B uepBeHo) ¢ MTT > 150% u CBV < 2 ml/s e okono 10%

Fig. 3. CT brain perfusion. Evidence of hypoperfusion throughout the entire territory of the right middle cerebral artery. The area at
risk (penumbra — visualized in green) with MTT > 150% and CBV > 2 mi/s is approximately 90% of the affected area, and the area of
necrosis (core — visualized in red) with MTT > 150% and CBV < 2 ml/s is approximately 10%
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MpoBegeHume AabopamopHU u3cAegBaHus He
gemoHcmpupam omkaoHeHus. C oz2neg Ha Haxogka-
ma e 3anoyHama uHmpaBeHo3Ha mpomboausa, kamo
Hsakonko vaca caeg npoBerkgaHemo 1 ce ycmaHoBsB8a
nNoYMU NbAHO 0bpamHo pa3Bumue Ha gBuzameAHus
geduuum — go AeBocmpaHHa AameHmHa xemunapesa.
Tepanusma e npogbakeHa ¢ HeBponpomekmop, ge-
xugpamupawu cpegcmBa, cacmponpomekmop. lpo-
BegeHa e koHmponHa komnlomvpHa momozpadus Ha
2naBeH Mo3vk Ha gBagecem u uemBbpmus yac om us-
BbpweHama mpomboAusama — ¢ gaHHU 3a Aekocme-
neHHa xemopaauuHa mpaHchopmauus (puz. 4).

Koem mepanusma ca gobaBeHu HuckomonekynaeH
XenapuH u aHmubuomuk — 48 yaca om HayaAomo Ha
xocnumaausauusma. EguH geH no-kbcHo BoaHama
cbobwaBa 3a cuneH omok u nogyBaHe B obaacmma
Ha gecHusi goAeH kpalUHuk. Caeg koHcyamauus couc
CbgoB xupype e ycmaHoBeHa uAuo-pemopo-nonAu-
meanHa paebompombosa BgsacHo. 3anouHama e me-
panus ¢ Bazonpomekmop u BeHomoHuk, nocmaBeHu
ca komnpecuoHHu vopanu u e yBeauuyeHa gosama Ha
nogkokHus HUckoMonekyaeH xenapuH. Ha 6oaHama e
usBbpweHa u exokapguozpadus ¢ bubble test ¢ axku-
mupaH >kenody3uH u e ycmaHoBeHO HaAuuue Ha gac-
HO-AdB8 WbHM Ha HUBomo Ha mMeXkgynpegcbpgHama
npezpaga — uska3aHo € CbMHEHUe 3a npegcbpgeH
cenmaneH gedpekm (ASD)/omBopeH ¢dopameH oBa-
ne (PFO). Caeg nponekaBaHe u B8 OmgeneHuemo no
cvgoBa xupypaus B pamkume Ha 1 meceu cneg ge-
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The performed laboratory tests did not demon-
strate any abnormalities. Considering the findings,
intravenous thrombolysis was initiated and a couple
of hours after the thrombolysis, almost a complete
reversal of the motor deficit was shown. Therapy was
continued with neuroprotective, dehydrating agents,
gastroprotective drugs. A follow-up CT scan of the
brain was performed at the twenty-fourth hour after
thrombolysis — with evidence of mild hemorrhagic
transformation (Fig. 4).

Low molecular weight heparin and antibiotic were
added to the therapy — 48 hours from the onset of
hospitalization. One day later, the patient complained
of severe edema and swelling in the right lower ex-
tremity. After consulting with a vascular surgeon,
right ilio-femoral-popliteal phlebothrombosis was di-
agnosed. Vasoprotective and venotonic therapy was
initiated, compression stockings were placed, and the
dose of subcutaneous low molecular weight heparin
was increased. The patient also underwent bubble
test echocardiography with agitated jellofusin and
revealed a right-to-left shunt at the level of the inter-
atrial septum — an atrial septal defect (ASD)/patent
foramen ovale (PFO) was suspected. After admission
and stay in the vascular surgery unit, two follow-up

@uz. 4. KT Ha 2rnaBeH Mo3bk — akcuanHa paBHuHa. OBan-
Ha XxunepgeHcHa 30Ha, pa3noAokeHa BgsicHO, MeguanHO
memMnopanHo, ¢ akcuaAHu pasmepu 12.5/9 mm — uHmpana-
peHXuMHa xemopazaus

Fig. 4. CT of the brain — axial plane. Oval hyperdense area
located in right medial temporal lobe, with axial dimensions
12.5/9 mm — intraparenchymal hemorrhage



xocnumaausauusma ca u3BbpweHu gBa koHmpoaHu
npeaaega C ycmaHoBEHO 3HauumMeAHO nogobpeHue
Ha obwomo cbCmosiHue Ha nhauueHmkama, NbAHO
obpamHo pa3Bumue Ha gBuzamenHus gepuuum. bo-
AHama e koHcyAmupaHa C XemMamoAo2, NPENOPbYaHo
€ AeueHue ¢ aHmukoazynaHm go kpas Ha >kuBoma.
HacoueHa e 3a xupypauuHo AeueHue Ha MeXkgynpeg-
cobpgHusa gedekm.

OBCb)XOAHE

IemoHcmpupaH e kAuHuueH cayyau Ha 33-20-
guwHa nauueHmka C UCXEMUYeH MO3bYE€H UHCYAM,
drebompombo3a u ycmaHoBeHa HacaegcmBeHa
mpomboduaus. Bonpeku mHokecmBomo npoyuBaHus
no memama, poasma Ha moBa 3abonsBaHe 3a BeHo3-
Hus mpomboembonusbm (BTE) e gobpe usBecmHa,
HO masu 3a apmepuaAHama mpombo3a Bce owe e
npomuBopeuuBa. [okamo BTE ce npuuuHaBa om
kombuHauusma om cmasa Ha kpbBHus nomok, Xu-
nepkoazynauusa u yBpekgaHe Ha cbgoBama cmeHa
(mpuaga Ha BupxoB), apmepuaaHama mpombo3sa ce
gonku 2AnaBHO Ha aHoMaAauu Ha cbgoBama cmeHa, B
yacmHocm Ha amepockaepo3sa.

CkopowHu npoyuBaHus xBbpasm cBemauHa Bop-
Xy pasnpocmpaHeHuemo u KAUHUYHOMO 3HayeHue
Ha mapkepume 3a mpomb6oguAus Npu hauueHmu ¢
uHcyam. lNpoyuBaHe Ha Hankey et al. [16] omuuma,
ue eguH om Bceku cegem nauueHmMu uma noaokume-
A€H mecm 32 mpomMbBodUAHO HapyweHue CAeg Nbp-
Bus ocmbp ucxemuueH uHcyam. B gpy2o npoyuBaHe,
BkalouBawo 1900 nauueHmu, npuemu no noBog Ha
ocmbp ucxemuueH uHcyam, 10% ca mecmBaHu 3a
mpomboduaus, om koumo 72% ca uMaAu NOHe eguH
abHopmeH peayamam u camo npu 2% om mecmBa-
Hume nauueHmu HacmvnBa npomsHa B AeueHuemo
cAeg noAoKUmMEAeH mecm 3a MPOMBOGUAHO Hapy-
weHue [17]. B pempocnekmuBHo npoyuBaHe, Bkalou-
Bawo nauueHMu C MO3bYeH UHCyAmM Ha Bb3pacm <
60 2oguHu, 14% ca noAokumeAHu 3a mpomboduAus
om 06w 57%, koumo ca mecmBaHu. Om msx 8% ca
noAoXkumeAHu 3a aHmudpochoAunugeH cuHgpom, 4%
ca XOMO3U20mHu UAU xemepo3uz2omHu 3a FVL, a 3%
ca ¢ geduuum Ha npomeuH C, S uAU aHMUMPOMBUH
[18]. Bbnpeku ue omgenHu npoyuBaHusi He ycmaHo-
BsaBam 3Hauuma Bpwv3ka meXkgy HacaegcmBeHume
MPOMBOGUAUU U UCXEMUYHUSI MO3bYEH UHCYAM, Me-
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examinations were performed within 1 month after
dehospitalization and the patient’s general condition
was found to be significantly improved, with complete
reversal of motor deficit. The patient was consulted
with a hematologist, and anticoagulant treatment was
recommended for the rest of her life. She was re-
ferred for surgical treatment of the interatrial defect.

DiscussioN

A case report of a 33-year-old female patient
with ischemic stroke, phlebothrombosis and estab-
lished hereditary thrombophilia is presented. De-
spite many studies on the subject, the role of this
disease in venous thromboembolism (VTE) is well
known, but that for arterial thrombosis is still con-
troversial. While VTE is caused by the combination
of blood flow stasis, hypercoagulability and vessel
wall damage (Virchow’s triad), arterial thrombosis is
mainly due to vessel wall abnormalities, in particular
atherosclerosis.

Recent studies have shed light on the prev-
alence and clinical significance of markers of
thrombophilia in stroke patients. A study by Han-
key et al [16] reported that one in seven patients
tested positive for thrombophilic disorder after a
first acute ischemic stroke. In another study in-
volving 1900 patients admitted for acute ischemic
stroke, 10% were tested for thrombophilia, of which
72% had at least one abnormal result and only 2%
of patients tested had a change in treatment af-
ter a positive test for thrombophilic disorder [17].
In a retrospective study including stroke patients
aged < 60 years, 14% tested positive for thrombo-
philia out of 57% who were tested. Of these, 8%
were positive for antiphospholipid syndrome, 4%
were homozygous or heterozygous for FVL, and
3% were protein C, S, or antithrombin deficient
[18]. Although individual studies found no signifi-
cant association between inherited thrombophili-
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ma-aHaAuzume, obeguHaBawu me3u gaHHu, nokas-
Bam, uve nogobHa Bpbska Moke ga couwecmByBa.
Vima obave usBecmHu ozpaHuveHus B8 npoyuBaHus-
ma, npegBug pasHoobpasHUMe nonyAauuu Ha nauu-
eHmu u xemepoz2eHHUmMe geduHuuuu 3a gedpuuumu
Ha koazynauuoHHume ¢akmopu [19]. Opy20 uecmo
CpewaHo 02paHuUYeHuUe e Auncama Ha gaHHU 3a Ha-
Auvuemo Ha mexXgynpegcbpgeH gedekm, kakbBmo
uma npegcmaBeHama om Hac hauueHmka. Bbnpeku
ue HacAregcmBeHume MpPOMBOPUAUU MPAgUUUOHHO
He ce npu3HaBam 3a puckoBu ¢akmopu 3a apmepu-
aAHa mpombo3a, cowecmByBam Hakoako nomeHUU-
aAHU MexaHu3bMma, upe3 koumo me buxa Moz2AU ga
gonpuHecam 3a apmepuaAeH UCXEMUYEH UHCYAM.
MopBo, ucxemuuHusm uHcyam moxke ga Bv3HukHe B
ycnoBusima Ha goaboka BeHo3Ha mpombosa u noc-
AegBawa napagokcanHa emboaus npe3 PFO. Bmopo,
HebanaHcupaHomo akmuBupaHe Ha mpombuHa npu
uHguBugu ¢ HacAaegcmBeHa mpomboduaus Moxke ga
gonpuHece 3a obpasyBaHemo u npozpecupaHemo Ha
amepockAepomuYHU A€3Uu Ype3 pasAuYHU MexaHu-
3mu, BkalouumeaHo akmuBupaHe Ha mpombouumu-
me, gucpezayAauusi Ha eHgomeAHume u cbgoBume
anagkomyckyaHu kaemku u HabupaHe Ha MoHouumu
u makpodaau [20, 21].

LLlo ce omHacsa go AeyeHuemo, nbpBuuHama aH-
mukoaaynaHmHa npodurakmuka ce npenopbuBa camo
npu usbpaHu cayuau, gokamo noBevyemo nauueHmu
He ce Hy)kgasm om gpy2o AeyeHue ocBeH MUHUMU-
3upaHe Ha moguduuupyemume puckoBu pakmopu. 3a
AeUeHue Ha nbpBu mpomMbomuyeH uHuugeHm, Bmo-
puuHa npodpurakmuka uau peuuguB, ce npenopvuBa
aHmukoazynauus. Bonpeku ue noBeuemo enusogu Ha
NbpBu mMpomMBomuYeH UHUUgEHM, 0cobeHo kozamo ca
ycmaHoBeHu npexogHu puckoBu ¢akmopu, usuckBam
kpamkocpouHa aHmukoazynauus (3-6 meceua), uma
cAayyau, B8 koumo moXke ga ce npunoku gba2ocpovHa
(> 6 Meceua) uau gopu bescpouHa aHmukoazyaauus.
Mpu nauueHmMu ¢ BeHo3eH mMpomboemboAu3bM CbBpe-
MEHHOMO 0gobpeHO AeueHue ca gupekmHume opanHu
aHmukoazynaHmu (JOAK), ¢ no-gobpa epukacHocm
u besonacHocm, kakmo u ¢ no-gobpo kauecmBo Ha
>kuBom 3a nauueHmume B cpaBHeHue ¢ mpaguuuoH-
Hama mepanus C aHmazoHucmu Ha BumamuH K.
OzpaHuueHuemo Ha [OOAK obaue e npu AeueHuemo
Ha nauueHmu ¢ BucokopuckoB aHmudochorunugeH
CuHgpom, npu koumo ckopowHo npoyuBaHe He e no-
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as and ischemic stroke, meta-analyses combining
these data suggest that such an association may
exist. However, there are some limitations in the
studies given the diverse patient populations and
heterogeneous definitions of coagulation factor
deficiencies [19]. Another common limitation is
the lack of data on the presence of an interatrial
defect, as in the patient we presented. Although
inherited thrombophilias are not traditionally rec-
ognized as risk factors for arterial thrombosis,
there are several potential mechanisms by which
they could contribute to arterial ischemic stroke.
First, ischemic stroke may occur in the setting of
deep venous thrombosis and subsequent paradox-
ical embolism through a PFO. Second, imbalanced
thrombin activation in individuals with hereditary
thrombophilia may contribute to the formation and
progression of atherosclerotic lesions through
various mechanisms, including platelet activation,
dysregulation of endothelial and vascular smooth
muscle cells, and recruitment of monocytes and
macrophages [20, 21].

In regards to treatment, primary anticoagu-
lant prophylaxis is recommended only in selected
cases, whereas most patients do not require any
treatment other than minimization of modifiable
risk factors. For the treatment of a first thrombotic
event, secondary prophylaxis or relapse, anticoag-
ulation is recommended. Although most episodes
of a first thrombotic event, especially when tran-
sient risk factors are identified, require short-term
anticoagulation (3-6 months), there are cases in
which long-term (> 6 months) or even indefinite an-
ticoagulation can be administered. In patients with
venous thromboembolism, the current approved
treatment is direct oral anticoagulants (DOACS),
with better efficacy and safety, as well as better
quality of life for patients compared to traditional
therapy with vitamin K antagonists. However, the
limitation of DOACs is in the treatment of patients
with high-risk antiphospholipid syndrome, in whom



kazano msxHama edukacHocm, gopu e ycmaHoBeH
no-Bucok puck B cpaBHeHue ¢ AeueHUeMO ¢ BumamuH
K-aHmazoHucmu. Bovnpeku ue JOAK Hamupam Bce
noBeue uHgukauuu, HEOBXOQUMU Ca GONbAHUMEAHU
uscaegBaHus, 3a ga ce pasbepe no-gobpe koe e Hal-
nogxogsawomo AeveHue 3a Beeku nauuenm u 3a Besiko
cbcmosHue, kakBu ca Heobxogumama gosa, NPOgbA-
»KumeAHoCm Ha AeveHuemo u npocaegsBaHemo [22].

3 AKAIOUYEHUE

Bce owe npeBanupa cxBawaHemo, ve uscaegBa-
Hemo 3a HacAaegcmBeHu mapkepu 3a mpomMboduAus
He ce npenopbyBa npu pymuHHa oueHka Ha MO3bYHuUS
uHcyAm, mbl kamo gokazamencmBama 3a Bpb3kama
UM C He20 ca MUHUMaAHuU. [Mpu MAagu nauueHmu, npu
koumo He ce HabalogaBam mpaguuuoHHUMe puckoBu
dakmopu u HAmMa fcHa npuvuHa 3a 3aboAsBaHemo,
uscaegBaHemo 3a aHmudochoAunugHU aHmumeaa
Moke ga e nogxogsaulo, ocobeHo ako uma onaceHus
3a aHmudocPoAunugeH CUHgPOM.

Mpe3 nocaegHOMO gecemuaemue pasbupaHe-
Mo 3a pasAuvyHUMe MexaHu3Mu Ha Bv3HukBaHe Ha
mpomMboemboAu3bM ce nogobpu 3HauumenHo. [duae-
HocmuyHume mecmoBe cmaHaxa no-npocmu, no-eB-
MUHU, no-6bp3u, no-HageXkgHU U WuUpoko gocmbnHu.
Huckama uecmoma Ha pas3npocmpaHeHue u guae-
HocmuueH kanauumem 3a pasAuUYMHU MPOMBOGUAHU
HapyweHuss He nogkpensm kamez20opuyHO pymuHHuUs
ckpuHuHe Ha obwomo HaceaeHue. Om gpyea cmpa-
Ha obaue, BHUMameAHUsSM nogbop Ha BucokopuckoBu
nauueHmu, kakmo B 2openocoueHusi cayuyau, Bpeme-
mo Ha npoBexkgaHe Ha mecmoBeme u mexHusm Bug
yecmo gonpuHacsm 3a B3emaHemo Ha NoOgxogsiuiu
mepaneBmuuHu peweHus [23]. Bogewume u3caeg-
BaHus B8 masu obaacm buxa nogobpuau pasbupaHe-
MO HU 3a pasAuYHUME MPOMBOGUAHU HapyweHus u
buxa nognomozHaAu paspabomBaHemo Ha onMuUMaA-
HU mepaneBmuuHu u npeBaHmuBHU cmpamezuu 3a
No-MAagume hauueHmu C UCXEMUYEH UHCyAm [24].
B npegcmaBeHus cayyau ce HabalogaBa cbuemarue
om 3acsizaHe Ha pa3AuyHU CbgoBu cucmemu npu egHa
u cbwa nauueHmka B pamkume Ha Hsikoako gHU npu
npoBegeHa uHmMpaBeHo3Ha mpomboAu3a u puckoBu
dakmopu — mexkgynpegcobpgeH gedekm, ycmaHoBe-
Ha mpombodunus, ACE I/D noaumopdusom, kakmo
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a recent study has not shown their efficacy, and
even found a higher risk compared with treatment
with vitamin K antagonists. Although DOACs are
finding increasing indications, further research is
needed to better understand what the most appro-
priate treatment for each patient and each condi-
tion is, what is the required dose, duration of treat-
ment and follow-up [22].

CONCLUSION

The prevailing perception is still that testing for in-
herited markers of thrombophilia is not recommended
in the routine evaluation of stroke as the evidence for
their association with stroke is minimal. In young pa-
tients in whom the traditional risk factors are not pres-
ent and there is no clear cause of the disease, testing
for antiphospholipid antibodies may be appropriate,
particularly if there is any concern for antiphospho-
lipid syndrome.

Over the past decade, understanding of the
various mechanisms of thromboembolism has
improved considerably. Diagnostic tests have be-
come simpler, cheaper, faster, more reliable and
widely available. The low prevalence and diagnos-
tic capacity for various thrombophilic disorders
do not strongly support routine screening of the
general population. On the other hand, careful se-
lection of high-risk patients, as in the case above,
the timing of testing and the type of testing often
contributes to the appropriate treatment decisions
[23]. Future research in this area would improve
our understanding of different thrombophilic disor-
ders and help to develop optimal therapeutic and
preventive strategies for younger patients with
ischemic stroke [24]. In the case presented here,
we observed a combination of different vascular
involvement in the same patient within a few days
after intravenous thrombolysis and risk factors —
interatrial septal defect, established thrombophil-
ia, ACE I/D polymorphism, and history of forced
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U aHamMHe3a 3a npuHygumenHo npeXgeBpemeHHo  preterm delivery before hospitalization. Therefore,
parkgaxe npegu xocnumanusauusma. Emo 3awo, no-  knowledge of the less common etiologic factors
3HaBaHemo Ha no-pegkume emuono2uuHu ¢akmopu,
ugpaewlu nomeHuuanHa poad 3a Bov3HukBaHemo Ha
0CMPO HapyweHue Ha Mo3b4yHOMO kpbBoobpauweHue,
e uskalouumento BakHo B kauHuuHama npakmuka. ant in clinical practice.

playing a potential role in the occurrence of an

acute cerebrovascular event is extremely import-

BusAnorra®naA/ REFERENCES

1. Bukhari S, Yaghi S, Bashir Z. Stroke in Young Adults. J Clin Med. 2023 Jul 29;12(15):4999. doi: 10.3390/jcm12154999.
PMID: 37568401; PMCID: PMC10420127.

2. Yang D, Elkind MSV. Current perspectives on the clinical management of cryptogenic stroke. Expert Rev Neurother.
2023 Mar;23(3):213-226. doi: 10.1080/14737175.2023.2192403. Epub 2023 Mar 19. PMID: 36934333; PMCID:
PMC10166643.

3. Jasaraj RB, Proskuriakova E, Gaire S, Chaudhary A, Khosla P. Thrombophilia Testing in Stroke: A Case Report and
Review of Evidence. Cureus. 2023 Dec 11;15(12):e50348. doi: 10.7759/cureus.50348. PMID: 38205466; PMCID:
PMC10777339.

4. Hankey GJ, Eikelboom JW, van Bockxmeer FM et al. Inherited thrombophilia in ischemic stroke and its pathogenic
subtypes, Stroke, 2001,32(8),1793-1799.

5. Stevens SM, Woller SC, Bauer KA, Kasthuri R, Cushman M, Streiff M, Lim W, Douketis JD. Guidance for the evaluation
and treatment of hereditary and acquired thrombophilia.J Thromb Thrombolysis. 2016; 41:154-164. doi: 10.1007/
11239

6. Kalaria C, Kittner S. The therapeutic value of laboratory testing for hypercoagulable states in secondary stroke
prevention.Neurol Clin. 2015; 33:501-513. doi: 10.1016/j.ncl.2015.01.003

7. Salehi Omran S, Hartman A, Zakai NA, Navi BB. Thrombophilia Testing After Ischemic Stroke: Why, When, and What?
Stroke. 2021 May;52(5):1874-1884. doi: 10.1161/STROKEAHA.120.032360. Epub 2021 Apr 20. PMID: 33874743.

8. Kalaria C, Kittner S. The therapeutic value of laboratory testing for hypercoagulable states in secondary stroke
prevention.Neurol Clin. 2015; 33:501-513. doi: 10.1016/j.ncl.2015.01.003

9. Simone B, De Stefano V, Leoncini E et al. Risk of venous thromboembolism associated with single and combined

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

effects of Factor V Leiden, Prothrombin 20210A and Methylenetethraydrofolate reductase C677T: a meta-analysis
involving over 11,000 cases and 21,000 controls.Eur J Epidemiol. 2013; 28:621-647. doi: 10.1007/s10654-013-9825-8

10. Zakai NA, Judd SE, Alexander K et al. ABO blood type and stroke risk: the REasons for Geographic And Racial
Differences in Stroke Study.J Thromb Haemost. 2014; 12:564-570. doi: 10.1111/jth.12507

11. Kamphuisen PW, Eikenboom JC, Bertina RM. Elevated factor VIl levels and the risk of thrombosis.Arterioscler Thromb
Vasc Biol. 2001; 21:731-738. doi: 10.1161/01.atv.21.5.731

12. Rosendaal FR, Briet E, Stibbe J, et al. Haemophilia protects against ischaemic heart disease: A study of risk factors. Br
J Haematol. 1990;75(4):525-530.

13. Alluri RV, Mohan V, Komandur S et al. MTHFR C677T gene mutation as a risk factor for arterial stroke: a hospital
based study. Eur J Neurol. 2005 Jan;12(1):40-4. doi: 10.1111/j.1468-1331.2004.00938.x. PMID: 15613145

14. Zhang Z, Xu G, Liu D et al. Angiotensin-converting enzyme insertion/deletion polymorphism contributes to ischemic
stroke risk: a meta-analysis of 50 case-control studies. PLoS One. 2012;7(10):e46495. doi: 10.1371/journal.
pone.0046495. Epub 2012 Oct 1. PMID: 23049705; PMCID: PMC3462189

15. Sharma P, Carter ND, Barley J, Brown MM. Molecular approach to assessing the genetic risk of cerebral infarction:
deletion polymorphism in the gene encoding angiotensin 1-converting enzyme. J Hum Hypertens 1994,8: 645-648.

16. Setareh Salehi Omran, Adam Hartman, Neil A. Zakai and Babak B. Navi. Originally published 20 Apr 2021, https://doi.
org/10.1161/STROKEAHA.120.032360 Stroke. 2021;52:1874-1884

>> 60




17.

18.

19.

20.

21.

22.

23.

24,

25.

S. Veselinov et al.
Ischemic stroke and subsequent... CARDIOLOGY&
Volume 7, Number 2 « 2024 CARDIAC SURGERY

Hankey GJ, Eikelboom JW, van Bockxmeer FM et al. Inherited thrombophilia in ischemic stroke and its pathogenic
subtypes. Stroke. 2001;32:1793-1799.

May J, Lin C, Martin K, Taylor LJ, Gangaraju R. Thrombophilia testing in hospitalized patients with acute ischemic
stroke: an opportunity for hematology input. Blood. 2019;134 Suppl 1:2105.

Scully M, Simister R, Chandratheva A. Stroke Vasc Neurol. Utility of current thrombophilia screening in young patients
with stroke and TIA. Alakbarzade V, Taylor A, 2018;3:231-236.

Morris JG, Singh S, Fisher M. Testing for inherited thrombophilias in arterial stroke: can it cause more harm than
good?Stroke. 2010; 41:2985-2990.

Borissoff JI, Spronk HM, Heeneman S, ten Cate H. Is thrombin a key player in the “coagulation-atherogenesis”
maze?Cardiovasc Res. 2009; 82:392-403.CrossrefMedlineGoogle Scholar

Martorell L, Martinez-Gonzalez J, Rodriguez C et al. Thrombin and protease-activated receptors (PARSs) in
atherothrombosis. Thromb Haemost. 2008; 99:305-315.

Bararu Bojan |, Dobreanu S, Viola Badulescu O et al. Anticoagulation in Thrombophilia [Internet]. Anticoagulation —
Current Perspectives. IntechOpen; 2022. Available from: http://dx.doi.org/10.5772/intechopen.103038

Payne JR, Coull B. Antithrombotic therapy for stroke in young adults. Journal of Thrombosis and Thrombolysis.
2005;20(2):127-132

Ng KW, Loh PK, Sharma VK. Role of investigating thrombophilic disorders in young stroke. Stroke Res Treat. 2011 Feb
8;2011:670138. doi: 10.4061/2011/670138. PMID: 21331344; PMCID: PMC3038796.

Agpec 3a kopecnoHgeHuus: [=] Correspondence address:

O-p CmenusH KOAusiHOB BeceauHoB Steliyan Yuliyanov Veselinoy, MD
MBAA ,Cobpue u Mmo3bk” MHAT “Heart and Brain”

yA. Jpodecop Akum AkumoB” 3, Str. ,Professor Yakim Yakimov“ 3,
CeBepHa npoMuwAeHa 30Ha North Industrial Zone

8001 Bypaac 8001 Burgas

men.: 056 703 003 tel: +359 56 703 003

menedoH: +359 895019799 Tel.: +359 895019799

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

61 <<

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




KAPAMIOAOT A &
KAPAOXMPYPT A Tom 7, Bpod 2 - 2024

NHCTPYKUWN KbM ABTOPUTE

Mpuemam ce 3a nybAaukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (CbC cmaHgapmu3aupaHu
dopmyasipu), a ocmaHaaume nogaexkam Ha ekchepmHa npeueHka om cmpaHa Ha pegkoaezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHU 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHue, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBuop-
geHume emuyHuU cmaHgapmu omHoCHO npoBeckgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB8 mamepuana, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

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

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

Bcska cmamus 3anouBa cbe 3az2naBue (6e3 cokpauwieHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpya2u mumau), msixHama Mecmopaboma, obo3HaueHa ¢ uudpoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusima ce nogaBa u npeBegeHa Ha aHaAaulcku esuk, kamo aHzautickusm npeBog e caeg bbazapckus mekem 8 eguH
obuwy, pauA. B peslomemo Ha Beska opuzuHaaHa cmamus ce nocouBam: uea u obekm Ha uscaegBaHemo, 0CHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kom gpyaume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Beeku Bug nybaukauus ca mexkgy 3 u 8 Ha 6pol, kamo mozam ga 6b-
gam eguHu4HU gymu uAu kpamku croBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

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

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

— My6aukauuu om cbopHuk: ABmop(u). 3a2aaBue. B: (3a AamuHuua In:) 3a2anaBue Ha cbopHuka. NMopegHocm Ha u3-
gaHuemo, pegakmopu. MecmousgaBaHe (2pag), udgameAacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). llpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

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

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

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

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

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

Volume (approximately) of submitted papers:

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

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

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

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

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

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

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

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

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

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