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EBOAIOLMA 1 CbBPEMEHEH nNoaxoa HA AEMEHUE HA CUCTEMEH AYNYC
EPUTEMATOLEC. MbPBU NALUVEHT B BbATAPUA HA TEPAMUA C ANIFROLUMAB —
KAMHUYEH CAYYAN

M. HukonoB, H. HukonoB, C. AHzenoB8

KauHuka no peBmamonozus, MBAA ,,Copue u Mo3svk” — NreBeH

Peslome. CucmemMHusm Aynyc epumemamogec € XpPOHUUHO aBmoumMyHHO 3abondBaHe. Moke ga npo-
meue kakmo B cybkAuHuuHa popma 6e3 op2aHHO 3acdzaHe, maka u ¢ meXkku op2aHHU NPOMEHU ¢ pas-
HOOBpas3HU kAUHUYHU cumMnmomu, Bapupawu om opaAHa apmosa go 6vbpeyHa HegocmamubyHoCcm, ne-
pukapgumu u naeBpumu. Cmama ce, Ye 3acs2a no-yecmo >keHckus noA, HO B npegcmaBeHusi kKAuHUUEH
cAyvau e onucaHa psagka Bapuauusi Ha Aynyc npu MAag 23-20guweH MbXK C aAoneuus U NpomeuHypus,
koumo e u nopBusam nauueHm B BvbAz2apus Ha mepanus ¢ uHmepdpepoH 1 baokep anifrolumab.

KalouoBu gymu: cucmemeH Aynyc epumemamogec, koconag, cmaBHu 60Aku, aHudporymab/uHmepde-
poH 1 6aokep

EVOLUTION AND CONTEMPORARY TREATMENT APPROACH OF SYSTEMIC LUPUS
ERYTHEMATOSUS. FIRST PATIENT IN BULGARIA ON ANIFROLUMAB THERAPY —
A CLINICAL CASE

M. Nikolov, N. Nikolov, S. Angelov
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Clinic of Rheumatology, MHAT ,,Heart and Brain“ — Pleven

Abstract. Systemic lupus erythematosus is a chronic autoimmune disease. It can present in subclinical
form without organ involvement and with severe organ changes with a variety of clinical symptoms ranging
from oral aphthosis to renal failure, pericarditis and pleuritis. It is thought to affect more commonly the
female sex, but in the presented clinical case a rare variation of lupus is described in a young 23-year-old
man with alopecia and proteinuria, who is also the first patient in Bulgaria on therapy with the interferon
1 blocker anifrolumab.

Key words: lupus erythematosus, hair loss, anifrolumab/interferon 1 blocker joint pain

BbBEQEHVE INTRODUCTION

CucmewmHusm Aynyc epumemamogec € XpoHuY- Systemic lupus erythematosus is a chronic au-
Ho aBmoumyHHO 3abonsBaHe ¢ MHo20AUKa NamoAo-

2us [1]. 3aboasBaHemo Moxke ga npomeue kakmo B8
cybkauHuuHa ¢dopma 6e3 opz2aHHO 3acfzaHe, maka
u ¢ mexkku opzaHHU NPoMeHU ¢ pasHoobpasHu kau-
HUYHU cuMnmomu, Bapupauwu om opaAHa apmo3sa go
6vbpeuHa HegocmambyHocm, nepukapgumu u nAeB-
pumu [2]. PasHoobpa3uemo om namoaoaus usuckBa
MyAMUgQUCUUNAUHapeH Nogxog u B MHO20 cAayyau e
Heobxoguma ekcnepmusa Om pasAUdYHU cneuuaau- ~ Cases expertise from different specialists is need-
cmu [3]. 3abonsBaHemo maHudecmupa MHozo no-  €d [3]. The disease manifests much more frequent-
yecmo npu >keHckusi noA [4]. ly in the female sex [4].

toimmune disease and a multifaceted pathology
[1]. The disease can present in a subclinical form
without organ involvement, as well as with severe
organ changes with a variety of clinical symptoms
ranging from oral aphthosis to renal failure, peri-
carditis and pleuritis [2]. The variety of pathology
requires a multidisciplinary approach and in many
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OnNNCAHUE HA KAVUHWYEH CAYYAN

MNMpegcmaBeH e kauHuueH cayual, onucBaw, psag-
ka Bapuauusi Ha Aynyc npu MAag 23-20gulieH MbX
C asoneuus U npomeuHypusi, koimo e u nopBusm
nauueHm B BoAzapusi Ha mepanus ¢ uHmepdepoH 1
6Aokep Anifrolumab.

EBonlouus Ha 3aboasBaHemo

Mpe3 2022 2. nauueHmMbm 3abeaa3Ba koconag
(nosBsBa ce u usuesBa npes 1-2 meceua).

HoemBpu 2022 2. — HabAalogaBa 06puB no ywu-
me, nocAe nog ovyume (nosiBsBa ce u u3ues3Ba npe3
HAKOAKO gHU).

OekemBpu 2022 2. — ycewa 60aku no myckyau-
me, koumo onucBa kamo myckyaHa mpecka. Te3u on-
AakBaHus ce 3acunBam, kakmo u anoneuusima, goc-
muzawa Beye go nbAHa 3a2yba Ha koca.

INekemBpu 2022 2. — cAeg npeaneg npu npod.
HukonoB ce HasHauaBa aHmubuomuk u geno-kopmu-
kocmepoug, npu koemo nauueHmb M omuyuma nogo-
bpeHue 3a 3 gHu. BnocaegcmBue onucBa Bv3Bpvula-
He Ha cumnmomamukama, caeg koemo ce HacouBa
3a xocnumaausauusi.

JaHHu om AaBopamopuama npu xochumaau-
3auusn: NKK — Hopma, ¢ uskaloueHue Ha mpombouu-
mu — 38.0 x 10°/L; CRP — 6,7; ankanHa ¢ocdamasa
140; ANA — 594.0; Anti ds DNA - 698.0; Anti CCP
— HopMma; Jo1 — Hopma; antiSM — 64.89; C3 — 0.972;
C4 - 0.085; TSH — Hopwma; FT4 — 18.43.

[luaz2Ho3a u mepaneBmuueH nogxog

Ha 6asama Ha kAUHUYHU U AaBopamopHU gaHHU
e nocmaBeHa guazgHo3ama CuCmeMeH Aynyc epume-
mMamo3eH — koxkHa, cmaBHa, 6bbpeuHa, UMyHOAO2UY-
Ha ¢opma.

B KauHukama ca usBvpweHu BauBaHus Ha 30
amn. umyHoBeHuH, kopmukocmepougu u HCIBC.

3a ambyramopHa mepanusi Ha nauueHma e Ha-
3HaueHa cAegHama mepanus: 2 mabA. XugpoKCUXAO-
pokBuH u 5 mabA. MEMUANPEYJHU30AOH, C hoCMeneH-
HO noHuXkaBaHe go 1 mabA. xugpokcuxaopokBuH u 1
mabA. MEMUANPEQGHU3OAOH (4 mg Ha geH).

3abens3Ba ce nbpBoHayanHO NogobpeHue Ha
cumnmomamukama, Ho ce ycmaHoBsB8a npomeuHy-
pus, kosmo nepcucmupa BbB Bpememo: ANA npodun
— Hopwma; C3 - 1,25; C4 — 0,426; Obuwi, beamvk B8 ypu-
Hama: 0,37.

>> 4

CLINICAL CASE DESCRIPTION

We present a case report describing a rare vari-
ation of lupus in a young 23-year-old man with alo-
pecia and proteinuria, who is also the first patient
in Bulgaria on therapy with the interferon 1 blocker
Anifrolumab.

Evolution of the disease

In 2022, the patient noticed hair loss (appearing
and disappearing in 1-2 months).

November 2022 — he observed rash on ears, then
under eyes (appearing and disappearing in a few
days).

December 2022 — he felt muscle pain, which he
described as muscle fever. These complaints intensi-
fied, as did the alopecia, now reaching complete hair
loss.

December 2022 — after an examination by Prof.
Nikolov, an antibiotic and a depot corticosteroid were
prescribed, with the patient reporting improvement
within 3 days. He subsequently described a return of
symptomatology, after which he was referred for hos-
pitalization.

Laboratory data during hospitalization: Com-
plete blood count — normal, except platelets — 38.0
10°/L; CRP - 6,7; Alkaline phosphatase — 140; ANA
—594.0; Anti ds DNA - 698.0; Anti CCP — normal; Jo1
— normal; anti SM — 64.89; C3 — 0.972; C4 — 0.085;
TSH - normal; FT4 — 18.43.

Diagnosis and therapeutic approach

On the basis of clinical and laboratory data, the
diagnosis of systemic lupus erythematosus was
made — cutaneous, articular, renal, immunological
form.

Infusions of 30 amp. of immunovenin, corticoste-
roids and NSAIDs were performed in the clinic.

For outpatient therapy, 2 tablets of hydroxychlo-
roquine and 5 tablets of methylprednisolone were
prescribed, with gradual reduction to 1 tablet of hy-
droxychloroquine and 1 tablet of methylprednisolone
(4 mg/day).

There was an initial improvement in symptomatol-
ogy, but proteinuria was found to persist over time:
ANA profile — normal; C3 — 1.25; C4 — 0.426; Total
urine protein: 0.37.



Mpu mepaneBmuyHus nogxog ce obcbgu HaYano
Ha mepanus ¢ Anifrolumab nopagu Bce owe HaAuuHa
kauHuuyHa cumnmomamuka — apmpanguu, NPOMeuHy-
pusi U umyHonoz2uuyHa akmuBHocm, kakmo u nopagu
obewaBawume peayamamu om npakmukama u npo-
yuBaHusi om gpyau gopkaBu ¢ megukameHma.

MopBo BauBaHe Ha megukameHma e u3Bvpule-
Ho Ha 29.03.2023 2., a creg Bmopomo BauBaHe Ha
Anifrolumab e pesucmpupaHo nogobpeHue Ha kau-
HuuHama cumnmomamuka, HamansBaHe Ha apmpan-
2uume, koconaga u cuz2HupukaHmHO nogobpeHue B
AabopamopHUmMe gaHHU (xeMo2A0buH — 160, npome-
uH B ypuHama 3a 24 vaca — 0,15 g/L).

MauueHmovm npogbaikaBa uHmMpaBeHo3HU BAuBaHus
Ha Anifrolumab 8 KauHukama no peBmamonoaus 6 MBAA
,Copue u Mosuk” — MNaeBeH, ekemeceyHo U cbobwaBa 3a
HamansBaHe Ha BoakoBus cuHgpOM U Hau-Beue 3a cue-
HudukaHmMHO NogobpeHue Ha anoneuusima (cH. 1).

OBCb)XOAHE

MpoyuBaHusma nocouBam, ue >keHume BvB dep-
muAHa Bb3pacm (15 go 45 2o0guHU) cmpagam Hau-
yecmo om cucmemeH Aynyc epumemamogec (SLE),
kamo B masu koHkpemHa Bb3pacmoBa 2pyna cbom-
HoweHuemo Ha 3acegHamume >keHu cnpsiMo Mbke € 9
kom 1. SLE moke ga ce cpewa B cemeucmBa. deuama
HacnegsBam om pogumeAume cu Hskou 2eHemuuyHu
dakmopu, koumo mozam ga au npegpasnorokam kom
pasBumue Ha 3aboasBaHemo [5]. EQuH om Hau-omau-
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In the therapeutic approach, the initiation of An-
ifrolumab therapy was discussed due to the still pres-
ent clinical symptomatology — arthralgias, proteinuria
and immunological activity, as well as the promising
results from practice and studies from other countries
with the drug.

The first infusion of the drug was performed on
29 March 2023, and after the second infusion of
Anifrolumab, an improvement in clinical symptom-
atology, a reduction in arthralgias, hair loss and a
significant improvement in laboratory data (haemo-
globin — 160, urine protein in 24 hours — 0.15 g/L)
was recorded.

The patient continued intravenous infusions of An-
ifrolumab in the Clinic of Rheumatology at the “Heart
and Brain” Hospital — Pleven monthly and reported a
reduction in pain syndrome and especially a signifi-
cant improvement in alopecia (Foto 1).

Discussion

Studies indicate that women of childbearing age
(15 to 45 years) suffer most frequently from this dis-
ease, with a 9 to 1 ratio of affected women to men
in this particular age group. SLE can run in families.
Children inherit certain genetic factors from their par-
ents that may predispose them to develop the disease
[5]. One of the most distinctive external signs is the

cH. 1. /] foto 1
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yumenHume BbHWHU GeAae3u e nenepygoobpasHusm
06puB nog ouume. B koHkpemHus psagok cayual ce yc-
maHoBu kokHa, 6bbpeuHa, cmaBHa U UMyHOAOZ2UYHA
akmuBHocm. Caeg npoBegeHo AeveHue u cmagupaHe
ce 3ano4Ha mepanus ¢ Anifrolumab, ¢ nogobpeHue Ha
Bb3naaumenHume mapkepu, HopMaAu3upaHe Ha bea-
mbka B ypuHama u HamansBaHe Ha koconaga.

3 AKAIOYEHUE

CucmeMHusm Aynyc epumemamogec He mpsbBa
ga ce nogueHsBa B gudepeHuuanHO guazHocmuu-
HuA nAaH Ha MHokecmBo 3aboasaBaHus, kakmo u ga
ce uskalouBa kamo BvbamoykHa namoaoz2usi npu MbXke.
MopBu nposBu Ha aBmoumyHHUMe 3aboasBaHus ca
xapakmepHu npu MAagu nauueHmu u paHHama guae-
Hocmuka e om kalouoBo 3HaueHue 3a HaBpemeHHama
mepanus U chupaHemo Ha Heobpamumu op2aHHU NPo-
MeHu [6]. imyHoBeHuH, uznoa3BaH om MHO20 20guHU
3a mepanus npu bpemeHHu, kakmo u HoBonosBuAusm
ce megukameHm Ha 6ba2apckus nasap Anifrolumab,
baokupaw, uHmepedoH 1, ca epekmuBHU mepaneB-
MUYHU U3bopuU NpU Aynyc C op2aHHo 3acszaHe, koemo
e nomBbpgeHo om MHoXkecmBo npoyuBaHus [7, 8, 9].

Busavorpad®ua | REFERENCES:

butterfly-shaped rash under the eyes. In this particular
rare case, skin, renal, joint and immunological activity
was found. After treatment and staging, Anifrolumab
therapy was initiated, with improvement in inflamma-
tory markers, normalization of urine protein, and re-
duction in hair loss.

CONCLUSION

Systemic lupus erythematosus should not be
underestimated in the differential diagnostic plan of
multiple diseases, as well as excluded as a possi-
ble pathology in men. First manifestations of auto-
immune diseases are typical in young patients and
early diagnosis is of key importance for timely ther-
apy and stopping irreversible organ changes [6]. Im-
munovenin, used for many years for therapy in preg-
nant women, and the newly launched drug on the
Bulgarian market Anifrolumab blocking interferon 1
are effective therapeutic choices for lupus with or-
gan involvement, which has been confirmed by mul-
tiple studies [7, 8, 9].
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PEXABUAUTALUMA NPU NALUMEHT CAEQ XUPYPIMYHO AEYEHUE C HEBACKYAAPU3UPAH
OUBYAAPEH NrPADT HA TOAAM OEDEKT B CPEOHATA TPETA HA KAABUKYAATA —
KAMHUYEH CAYYAN

C. PyceBa, I. AHzenoBa, . TogopoB

OmgeneHue no ¢puauomepanus u pexaburumauus, KauHuka no gusukarHa u pexabuaumayuoHHa MeguuuHa,
MBAA ,,Cvpue u mo3vk” — bypeaac

Peslome. Caeg Xupypa2uuHO AeueHue Ha ocmpu ¢pakmypu Ha kalouuuama u nocaegBawa pexabuAu-
mauus Mo2am ga bbgam nocmugHamu gobpu peayamamu B8 pamkume Ha 12 go 18 cegmuuu U NbAHO
BbacmaHoBaBaHe B pamkume Ha 6-12 meceua. AuncBa obave nogpobHa gokymeHmauus OmMHOCHO Npu-
Aa2aHama cAaegonepamuBHama pexabuAaumauus u 2padpukom 3a nbAHO GpyHKuuoHaAHO BbacmaHoBaBaHe
Ha nauueHmume. Hama obwonpuemu npomokoAu 3a pexabuaumauus npu mpygHo3apacmBauiu UAU He-
3apacmBawu ¢pakmypu. KnuHukama npegcmaBsa cBou aBmopcku HayuHo 060cHOBaH nogxog, u3noA3BaH
Nnpu pexabuaumauusma Ha nauueHm, NpembpnAA 20A9Ma ampozeHHa yBpega, uspassBawa ce 8 napuu-
anHa pesekuus B cpegHa mpema Ha gacHa kaaBukyaa, nocaegBaHa om pekoHcmpykuus cbc cBobogeH
koHmpanamepaneH gpadm om ¢ubyrama cbc 3akbCHANO cpacmBaHe.

KalouoBu gymu: pexabuaumauus, BucokoeHepaueH Aasep, mpygHosapacmBawu dpakmypu
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REHABILITATION OF A PATIENT AFTER SURGICAL TREATMENT WITH A NON-
VASCULARIZED FIBULAR GRAFT OF A LARGE DEFECT IN THE MIDDLE THIRD
OF THE CLAVICLE: CASE REPORT

S. Ruseva, G. Angelova, I. Todorov

Physiotherapy and Rehabilitation Department, Clinic of Physical Medicine and Rehabilitation,
,Heart and Brain“ Hospital — Burgas

Abstract. After surgical treatment of acute clavicle fractures and subsequent rehabilitation, good results
can be achieved within 12 to 18 weeks and full recovery within 6 to 12 months. However, there is a lack of
detailed documentation regarding the postoperative rehabilitation administered and the timing of patients’
full functional recovery. There are no generally accepted rehabilitation protocols available for hard-to-heal
or nonhealing fractures. This clinic presents its original evidence-based approach used in the rehabilitation
of a patient who sustained a major iatrogenic injury consisting of a partial resection in the middle third of
the right clavicle followed by reconstruction with a free contralateral fibula graft with delayed fusion.

Key words: rehabilitation, high-power laser, difficult-to-heal fractures

BbBEOEHUE

(®pakmypama Ha kalouuuama e cpaBHumeAHo
yecmo cpewaHo s8aeHue (2-10% om Bcuuku ¢dpak-
mypu npu Bv3pacmHu, kamo 75% 3acsizam cpeg-
Hama mpema Ha kaaBukyaama) [2]. o 15% om
dpakmypume Ha 2opHus kpauHuk ce gbmakam Ha
¢pakmypa Ha knaBukynama. Pexabuaumauusma 8
nocmonepamuBHus nepuog € ¢ npogbAKUMEAHOCM
om 12 go 18 cegmuuu. Hama obuwonpuemu npomoko-

INTRODUCTION

Clavicle fracture is relatively common (2-10% of all
adult fractures, with 75% affecting the middle third of
the clavicle) [2]. Up to 15% of upper extremity fractures
are due to a fracture of the clavicle. Rehabilitation in
the postoperative period lasts 12 to 18 weeks. There
are no generally accepted rehabilitation protocols avail-
able for hard-to-heal or nonhealing fractures [1].

Larger defects resulting from delayed fusion or
from other causes, mainly related to the surgical re-
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AU 3a pexabuaumauus npu mpygHosapacmBauiu UAu
He3apacmBawu ¢pakmypu [1].

Mo-2onemu gedpekmu, noayueHu B pesyamam Ha
3akvbcHsINO cpacmBaHe uAu nopagu gpyau NpuyYuHU,
npegumMHo cBobp3aHu ¢ Xupypau4yHomo omcmpaHsBaHe
Ha mymopu, ako ca ¢ paamep go okono 30 mm ce Ae-
kyBam xupyp2uuHomo, kamo ce uanoa3Ba aBmozpadpm
om kpucma uaAuaka. Npu onepamuBHOMO AeueHue Ha
owe no-2oAemu gedpekmu c pasmepu om 30 mm go 80
mm u npu mpygHo 3apacmBawu gedekmu ce npaBu
pekoHcmpykuusi ¢ BackyaapusupaH aBmoepadm om
uncuaamepaAHama UAU koHmpaaamepHama ¢ubyna
[3]. BackyaapusupaH gpadm ce npegnoyuma nopagu
ogpaHuuveHama HaAuuHa Backyaapusauus B cpegHa-
ma mpema Ha kalouuuama. B HayuHama aumepamypa
cowecmByBam ozpaHuueHu cBegeHus 3a npoBegeHu
nogobHU onepauuu u ycneBaemocmma uMm, U3Mep-
BaHa ¢ DASH oueHka uau ¢ oueHkama Ha KoAmaH.
YcnewHo cpacmBaHe Ha npucageHama ¢ubyaa kbm
kanaBukynama npu nauueHmu, onepupaHu ¢ Backyaa-
pusupaH ¢ubynapeH spadm, e gokaagBaHo B egHO
npoyuBaHe kamo 94,6% [4]. Opyeu npoyuyBaHus no-
kasBam, ue 6,7% om ¢pakmypume Ha knaBukynama,
AekyBaHu onepamuBHo, He 3apacmBam u ce Hanazam
HakoAko nocaegoBamenHu peonepauuu. Cpokbm 3a
ycnewHo cpacmBaHe Ha ¢ubyrapHama npucagka npu
mMankus Bpou gokaagBaHu nogobHuU nauueHmu, kou-
mo e no-manko om 10 8 cBemoBeH Mawab, Bapupa
mMexkgy 7 u 9 meceua [5]. B HayuHama Aumepamypa
He ca cpaBHsBaHu pe3yamamume om pasAuvHUme
¢dusuomepaneBmuuHu cpegcmBa, koumo buxa 6uAu
u3noA3BaHu, 3a ga yckopsm cpacmBaHemo u ga nogo-
Bpam ¢yHkuuoHanHUMeE pe3yamamul.

OnNNCAHUE HA KAVUHUYEH CAYYAN

Ha 01.02.2023 2. 29-2oguweH nauueHm nocmbn-
Ba B8 OmgeneHuemo no 2pbgHa xupypaus Ha MBAA
,Cbpue u Mo3bk“ — Bypaac, no noBog Ha gbA2o20guUWHU
onaakBaHus om 6oAku B obAacmma Ha gacHama 2pbg-
Ha nonoBuHa u omok Ha 20peH geceH kpauHuk. Oduazs-
HocmuuupaH e ¢ thoracic outlet syndrome (TOC). Ha
08.02.2023 2. e npoBegeHo onepamuBHO AeUeHUE C UeA
kopuaupaHe Ha cuHgpoma. Onepauusima € HeycnewHa
u goBexkga go smpozeHHa mpaBma, napuuanHa pesek-
uusa B cpegHa mpema Ha kaaBukyaama. Ha 21.02.2023
2. nauueHmMovm e npuem 3a AeveHue B KauHuka no op-
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moval of tumors, if up to about 30 mm in size are
treated surgically using an iliac crest autograft. In
the surgical treatment of even larger defects rang-
ing from 30 mm to 80 mm and for defects that are
difficult to heal, reconstruction is performed with a
vascularized autograft from the ipsilateral or con-
tralateral fibula [3]. Vascularized graft is preferred
due to the limited vascularization available in the
middle third of the clavicle. There are few reports
in the scientific literature of similar operations per-
formed and their success rate is measured by the
DASH score or Coleman score. Successful fusion
of the grafted fibula to the clavicle in patients oper-
ated on with a vascularized fibular graft has been
reported in one study as 94.6% [4]. Other studies
have shown that 6.7% of clavicle fractures treated
operatively do not heal and require several con-
secutive reoperations. The timeframe for success-
ful fibular graft union in the small number of such
patients reported, which is less than 10 worldwide,
ranges between 7 and 9 months [5]. In the sci-
entific literature the results of different physiother-
apeutic agents that would be used to accelerate
fusion and improve functional outcomes have not
been compared.

CASE REPORT

On 01.02.2023, a 29-year-old male patient was
admitted to the Department of Thoracic Surgery
at Heart and Brain Hospital — Burgas. The patient
presented with a diagnosis of right chest pain and
swelling of the right upper limb. He was diagnosed
with Thoracic Outlet Syndrome (TOS). Surgical
treatment was performed on 08.02.2023 to correct
the syndrome. The surgery was unsuccessful and
resulted in iatrogenic injury, partial resection in
the middle third of the clavicle. On 21.02.2023 the
patient was admitted for treatment at the Clinic of
Orthopaedics and Traumatology at Tokuda Hospi-
tal — Sofia. The patient was diagnosed with “se-
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monegus u mpaBmamonozus Ha 6oaHuua Tokyga — Co-
dus, ¢ guasHo3a ,nocreguuu om cyynBaHe Ha 20peH
kpauHuk, ¢ uskaloyeHue Ha kumkama u grhaHma“. Om
peHmzeHozpaduu, HanpaBeHu Ha 09.02.2023 2. (due.
1) u 21.02.2023 2., € onucaHo ,cbCcmosHUe cAeg ocme-
omomus Ha gacHa kaaBukyaa no noBog Ha TOC“ u ce
Busyanusupa ,kocmeH gepekm B cpeguHHa mpema Ha
gAacHa knaBukyna ¢ omcmosiHue Ha kocmHume noBupx-
Hocmu okono 22 mm, pesku u penamuBHo enagku no-
BvpxHOoCcMU B 30Hama Ha 0CcmMeomoMUsima, ynAbImHeHa
mekomvkaHHa csHka nepugokanHo. [dacHama pameHHa
cmaBa ce uzobpa3ssBa HopMarHo".

Ha 22.02.2023 2. e HanpaBeHa kocmHa mpaHc-
nAaHmauus Ha cBobogeH koHmpaaamepaneH 2papm
om ¢pubyrama ¢ UeA AeueHUe Ha smpoz2eHHama mpaB-
mMa. Caeg 2nagko npemuHanus nocmonepamuBeH ne-
puog hauueHmMbm e HacoueH 3a pexabuAaumauus c
uen BbacmaHoBsaBaHe Ha nbAHUsS 0bem gBukeHus B
20peH geceH kpauHuk u pameHa cmaBa u noBuwaBa-
He Ha MyckyaHama cuaa. Ha 22.02.20283 2. e HanpaBe-
Ha caegonepamuBHa peHmzeHozpadus, Ha kosmo ce
Busyanusupa ,cbcmosiHue creg naacmuka Ha cpegHa
mpema Ha gscHa kaaBukyaa ¢ aBmompaHcnaaHm om
npokcumanHa mpema Ha guagusama Ha AsBa gubyra.
MemanHa ocmeosuHmesa (cucmema naaka—BuHmoO-
Be) Ha gacHa knaBukyna ¢ HopmasHa monuka u coxpa-
HeHa usaocm Ha enemeHmume”. Cou,omo CbCmosiHUE
ce Busyanusupa u Ha peHmezeHozpaduu, HanpaBeHu
Ha 07.03.20283 2. (pue. 2) u Ha 10.04.2023 2. (Pua. 3).

quelae of fracture of the upper limb, except wrist
and hand”. The radiographs taken on 09.02.2023
(Fig. 1) and 21.02.2023 described “condition after
osteotomy of the right clavicle due to TOS” and
visualised “bone defect in the middle third of the
right clavicle with spacing of the bone surfaces of
about 22 mm, sharp and relatively smooth surfac-
es in the osteotomy area, compacted soft tissue
shadow perifocally. The right shoulder joint ap-
pears normal’.

A free contralateral fibula graft was performed
on 02.22.2023 to treat the iatrogenic injury. After an
uneventful postoperative period, the patient was re-
ferred for rehabilitation with the goal to restore full
range of motion in the right upper arm and shoulder
joint and to increase muscle strength. A post-oper-
ative radiograph was taken on 22.02.2023, which
visualized “status post repair of the middle third of
the right clavicle with autograft from the proximal
third of the diaphysis of the left fibula. Metal osteo-
synthesis (plate-screw system) of the right clavicle
with normal location and preserved integrity of the
components®. The same condition was visualized
on radiographs taken on 07.03.2023 (Fig. 2) and
10.04.2023 (Fig. 3).

Qua. 1. PenmeeHozpadus Ha 2pbgeH kow u 6aA gpob
(09.02.2023 2.)
Fig. 1. Chest and lung radiography (09.02.2023)

®Duz. 2. PenmzeHozpadus Ha pameHHa cmaBa (07.03.2023 2.)
Fig. 2. Radiography of the shoulder joint (07.03.2023)
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Ha HanpaBeHa Ha 03.11.2023 2. (due. 4) KT Ha
gsacHama pameHHa cmaBa ce Busyaausupa ,Hopmaa-
Ha aaueHauus Ha kocmHume ¢pagmeHmu U HOpMaAHO
nosuuuoHupaHe Ha MemanHama naaka. lNpokcuman-
Hama yacm Ha gpagpma e cpaBHUMEAHO CbxpaHeHa
u ce npegcmaBa noumu cpacHana kbM npokcuman-
Husi kpau Ha kaloyuuama. B gopsanHama uyacm Ha
gpapma e Hanuue kanycoobpasyBaHe, HO Bce owe e
Haauue ¢pakmypHa auHus. B cpegHa mpema Ha kalo-
yuuama e Haauue gecmpykuusa Ha kopmekca no gop-
3aaHama noBvpxHocm — Bb3MoXkHO e ga ce kacae 3a
ocmeoHekpo3a Ha uMnaaHmupaHama kocm®.

B OmgeneHuemo no pusuomepanus U pexabuau-
mauusa Ha MBAA ,Copue u mo3vk” — Bypaac, e npo-
BegeH 9-meceueH kypc (om mapm 2023 2. go ge-
kemBpu 2023 2.) ¢pusuomepanus u kuHezumepanus
C npogbAKumeAHoCcm Ha omgeAHume uukau om 10
gHU u uHmepBaau om 20 gHu nouuBka, kamo mepa-
neBmuyHama cxema ce CbCmou om:

* MazHum [6, 7]/QS Magnetotherapy — lNpozpa-
mMa 1 (KocmHocmaBHu 3aboasBaHus), 20 min.

>> 10

®uz. 3. PeHmeeHozpadus Ha gacHa kaaBukyaa (10.04.2023 2.)
Fig. 3. Radiography of the right clavicle (10.04.2023)

A CT scan of the right shoulder joint performed
on November 03, 2023 (Fig. 4), visualized “normal
approximation of the bone fragments and normal
positioning of the metal plate. The proximal por-
tion of the graft is relatively preserved and presents
nearly fused to the proximal end of the clavicle.
There is callus formation in the dorsal portion of the
graft, but a fracture line is still present. In the middle
third of the clavicle there is cortical destruction on
the dorsal surface — possible osteonecrosis of the

graft’.

In the Department of Physiotherapy and Reha-
bilitation at Heart and Brain Hospital — Burgas, a
9-month course (from March 2023 to December
2023) of physiotherapy and exercise therapy was
conducted. 10-day rehabilitation cycles were fol-
lowed by 20-day rest periods. The therapeutic regi-
men consisted of:

* Magnet [6, 7]/QS Magnetotherapy — Program
1(Bone joint diseases), 20 min.

Que. 4. KT Ha gacHa pameHHa cmaBa (03.11.2023 2.)
Fig. 4. CT of right shoulder joint (03.11.2023)
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* BucokoeHepzaueH nazep/MLS Mphi 75 — 700 Hz,
50% uHmeH3umem, 3 noAema no 5 min.

* Yampa3Byk/ GTS gymna — 0,4 W/cm?, C3-Th1,
8 min.

* KuHesumepanus (nacuBHa u akmuBHa).

Mpu nocmvnBaHe u usnucBaHe om OmgeneHue-
mo, kakmo u Ha mpemusi meceu, careg 3anouBaHe Ha
pexabuaumauusma e HanpaBeHo uamepBaHe, MMT Ha
20peH kpauHuk. B nopBume 3 meceua paekcusma u
abgykuusma 8 PC ca buau npomuBonokasHu, nopagu
koemo e HanpaBeHo u3amepBaHe Ha AakbmHa cmaBa.
HaHHume om uamepBaHusima ca nocoueHu B maba. 1.

* Om 1-Bu go 3-mu meceu,

Mo npenopvka Ha opmonega ce npoBexkga camo
nacuBHa kuHesumepanus go 900 BvB daekcus u ab-
gykuus ¢ ¢ukcauusa Ha knaBukyrama. BkaloueHu ca u
nocmusomempuuHa peaakcauus (MNWP) u peuunpou-
Ha UHXubuuusa Ha m. biceps brachii, nopagu HaAuuu-
emo Ha koHmapkmypa u usomMmempuuHu ynpa>kHeHus
3a m. deltoideus u m. pectoralis major. @aekcusma u
abgykuusma B8 pameHHa cmaBa ca go 35-40°.

* Om 3-mu go 4-mu mecey,

Kbm npegxogHama mepanus ce e Bkalouuaa u
akmuBHo acucmupaHa pexabuaumauus ¢ daekcus u
abgykuus go 90°. OBuwkeHusma om 90-110° ca us-
BvpwBaHu camo nacuBHO ¢ nomouw, om pexabuauma-
mop. N3BvpwBaHa e u BoHwHa pomauusi go 10-15°.

* Om 4-mu go 6-u meceu,

IobaBeHu ca akmuBHU ynpa>kHeHuUs cpeuly Cb-
npomuBaeHue B nbAeH obem Ha gBukeHue B pameH-
Hama cmaBa Hag 90°, kamo ca u3noA3BaHu nacmuk
u mosiza. Ypes MNP ce e yBeAauuun u obembm Ha
BvHWHamMa pomauus.

* Om 6-u go 9-u mecey,

Kom akmuBHama pexabuaumauus ca BkaloueHu
u mexkecmu 0,5-1 kg.

* High energy laser/MLS Mphi75 — 700 Hz, 50%
intensity, 3 areas 5 min each.

* Ultrasound/ GTS gymna — 0,4W/cm? C3-Th1,
8 min.

* Exercise therapy (passive and active).

At the beginning and at the end of the rehabilita-
tion, and at the third month after the start of therapy, a
measurement was performed, upper limb MMT. In the
first 3 months flexion and abduction in the shoulder
joint were contraindicated so measurements of the el-
bow joint were done instead. The measurement data
are shown in the Table 1.

* From 1st to 3rd month

Only passive exercise therapy up to 90° in flexion
and abduction with clavicle fixation was performed as
recommended by the orthopedic surgeon. Post iso-
metric relaxation (PIR) and reciprocal inhibition of m.
biceps brachii were also included due to the presence
of contracture, as well as isometric exercises for m.
deltoideus and m. pectoralis major. Flexion and ab-
duction at the shoulder joint were up to 35-40°.

* From 3rd to 4th month

Active-assisted rehabilitation with flexion and ab-
duction up to 90° was added to the previous regi-
men. Movements from 90-110° were only performed
passively with assistance from a physical therapist.
External rotation was performed up to 10-15°.

* From 4th and 6th month

Active resistance exercises were added which
were performed at full range of motion in the shoulder
joint above 90° using a band and a stick. The external
rotation range was increased through PIR.

* From 6th to 9th month

Weights 0.5 kg-1 kg were included in the active
rehabilitation.

Ta6auua 1. MaHyanHo MyckyaHo mecmBaHe Ha 2opeH kpauHuk [/ Table 1. Upper limb manual muscle testing

OBuxkeHus Myckyna Hauano Ha kypca 3-mu meceuy, Kpaa Ha kypca
Movements Muscle Beginning of therapy 3rd month End of therapy
m. deltoideus(pras clavicularis) 3 5
Onekecus —
. m. corabrachialis 3 5
Pamera cmata Flexion m. pectoralis major 3 5
Shoulder joint - Pecte J _
Abgykuus m. deltoideus (pars acromialis) 3+ 5
Abduction m. supraspinatus 3+ 5
m. biceps brachii 4 4+ 5
NakbmHa cmaBa Onekecus —
. ) m. brachialis 4+ 5 5
Elbow joint Flexion - —
m. brachioradialis 4+ 5 5

B kpas Ha pexabuaumauuoHHus kypc e nocmugHamo nbAHO Bb3cmaHoBsBaHe Ha obema Ha gBukeHue B pameHHa cmaBa u e nogobpe-
Ha MyckyaHama cuaa, koemo e BugHo om ckaaume Ha Constant-Murley — 93 m., u DASH — 4 m.
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OBCbLXXOAHE

Kamo ce uma B npegBug, ue xupyp2uuyHOMoO Ae-
yeHue Ha Hawusi koHkpemeH nauueHm B cpaBHeHue
¢ obuvalHama npakmuka e HeonmuMaAHO U Hocu
Bucok puck om 3abaBeHo cpacmBaHe uAu Bvobuwie
Auncama Ha makoBa, nocmuzHamume ¢yHKUUOHaAHU
pe3yamamu ca cpaBHumMu ¢ me3u, hocmugHamu npu
XupypauuHume onepauuu, HanokeHu kamo cBemoBeH
cmaHgapm. HecbmHeHo moBa nocmukeHue ce gbaku
Ha u3noA3BaHus uHoBamuBeH nogxog Ha pexabuAuma-
uus, BkalouBaw, mHo2okpamHu ¢uzuomepaneBmuyHu
npouegypu. To3u npomokoA Bewe paspabomeH Bv3
ocHoBa Ha HampynaHus 8 KauHukama 6ozam onum
Npu A€YEHUEMO Ha hauueHmu cAeg opmoneguu-
HU onepauuu, kakmo u Ha moBa, ue pasnonazame C
€guH om Hau-uHoBamuBHume anapamu 3a BucokouH-
meH3uBHa Aasep mepanus, MLS Mphi75 aasep. Tesu
npeumywecmBa Hu no3BoAuxa caeg npoBexkgaHemo
Ha 8 kypca ¢usuomepanus u pexabuaumauus 8 npo-
gbrkeHue Ha 9 Meceua ga omuemeM NOAOKUMEAEH
pe3yamam om Hawemo koHcepBamuBHO AeueHue, u3-
passBauw, ce B Constant-Murley score — 93 m., u DASH
score — 4 m., kakmo u B8 3aBpbwaHemo Ha nauueHma
koM obuuatuHama my mpygoBa geuHocm kamo Aekap —
xupype. YnpakHaBaHemo Ha masu hpodecus usuckBa
npogbAKUMeEAHa U npeuusHa ynompeba Ha gacHama
pvka, koasmo nauueHmobm nocmuz2a 9 mMeceua caeg
onepauusma. ToBa nocmuxkeHue camo no cebe cu e
Heocnopumo gokazamencmBo 3a ycnex Ha npunoxke-
Husa uHoBamuBeH ¢pusuomepaneBmuueH u kuHesume-
paneBmuueH npomokoa.
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Discussion

Considering that the surgical treatment of our
particular patient when compared to usual practice
is suboptimal and carries a high risk of delayed
fusion or no fusion at all, the functional results
achieved are comparable to those accomplished
with the surgical operations done to the worldwide
standard. Undoubtedly, this achievement is due to
the innovative approach of rehabilitation used, in-
cluding repeated physiotherapy procedures. This
protocol was developed based on the clinic’s ex-
tensive experience in treating patients after ortho-
pedic surgeries, as well as the fact that we use one
of the most innovative high-intensity laser therapy
devices, the MLS Mphi75 laser. These advantag-
es made it possible to achieve a positive result
from our conservative treatment after 8 courses
of physiotherapy and rehabilitation over the span
of 9 months. This accomplishment is evidenced
by Constant-Murley score — 93 points, and DASH
score — 4 points, as well as by the patient’s return
to his usual work activity as a cardiac surgeon.
The practice of this profession requires continu-
ous and precise use of the right hand, which the
patient was able to achieve 9 months after sur-
gery. This is in itself undeniable proof of the suc-
cess of the applied innovative physiotherapy and
exercise therapy protocol.
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KAMHWYEH CAYYAIN HA XPOHUYHA XUNMOKAALMEMUA N CUHOPOM HA QAP
C TEXXKA MYATUOPTAHHA YBPE[OA

C. ManeBa', Cm. boxkuHoB? P. AmaHacoBa', []. [TepBarHoBa’, H. KumoBa®

"[MopBo omgeneHue no eHgokpuHoAozus U boaecmu Ha obMaHama, 2KauHuka no HepBHU 6orecmu,
3SKAuHUYHa Aabopamopus
MBAA ,,Cvpue u mo3vk” — NheBeH

Peslome. KauHuvyHO u3dsiBeHama xunokaAuuemus e yecma npuyuHa 3a chewHu cbcmosHusa B megu-
uuHckama npakmuka, Hana2awu xocnumaausauus. lNceBgoxunonapamupouguambm (PHP) e Heobu-
yauHa u psigka emuoAo2uyHa Hokca Ha xunokaAuuemusima. Kom PHP ce omHacsam 2pyna 3aboasBa-
HUS C pe3ucmeHmMHoCm Ha npuueAHuU movkaHu kbm napamupeougHusa xopmoH (PTH). NMpegcmaBeH e
kAuHuUuYeH cayuau Ha 42-2oguwHa >keHa, gBykpamHo anekyBaHa 8 MBAA ,Copue u mo3bk® — MNaeBeH,
¢ ymcmBeHo uzocmaBaHe, pumbMHU U NpoBOgHU HapyweHus — hpegcbpgHO MbXKgeHe, guanamamuB-
Ha kapguomuonamus, 3acmolHa cbpgeyHa HegocmambyHocm, MHO)kecmBo npucmbnu cbe 3a2yba
Ha Cb3HAaHUE U memaHUYHO-KAOHUYHU 2bpuoBe. KAuHUYHama u AabopamopHama xapakmepucmuka
om Hucbk pbcm, kbca wus, ueHmpunemaAnHo 3amabcmsiBaHe, kocu IV memamap3aaHu kocmu, ym-
cmBeHomo uszocmaBaHe, mekomvkaHHu u uHmpakpaHuaAHu kaauudpukamu (HoBoguaz2HocmuuupaH
cuHgpom Ha (Pap), cybkAauHuueH xunomupeougusbM, KbCeH U HenvAeH nybepmem, medkkama xuno-
kaauuemus u Bucokume HuBa Ha PTH npu onucaHama om Hac nauueHmka npunokpuBam kauHuu-
Hama xapakmepucmuka Ha PHP mun la. MekombkaHHume kaauueBu omaazaHus npu 3aboasBaHus,
npomuyawu ¢ XpoHUYHa XunokaAuuemus, ca npuyuHa 3a Myamuop2aHHa yBpega, uHBaAugusauus u
AOWa Npo2HO3a Cpeg me3u nauueHmu.

KalouoBu gymu: cuHgpom Ha Dap, xpoHuuHa xunokaAuuemus, nceBgoxunonapamupeougusbm

A CLINICAL CASE OF CHRONIC HYPOCALCEMIA AND FAHR SYNDROME WITH SEVERE
MULTI-ORGAN DAMAGE

S. Ganeva', St. BozhinoV?, R. Atanasova', D. Parvanova’, N. Kitova®

'First Department of Endocrinology and Metabolic Diseases, Clinic for nervous diseases,
3Clinical Laboratory
MHAT ,Heart and Brain” Pleven

Abstract. Clinically significant hypocalcemia is a common cause of emergency conditions in medical
practice requiring hospitalization. Pseudohypoparathyroidism (PHP) is an unusual and rare etiologic nox
of hypocalcemia. PHP refers to a group of diseases, characterized by resistance of target tissues to
parathyroid hormone (PTH). A clinical case of a 42-year-old woman is presented, who was treated twice
in Hospital “Heart and Brain” — Pleven with symptoms of mental retardation, rhythm and conduction
disorders -atrial fibrillation, dilated cardiomyopathy, congestive heart failure, multiple seizures with loss of
consciousness and tetanic-clonic seizures. The clinical and laboratory characteristics include short stature,
short neck, centripetal obesity, short IV metatarsal bones, mental retardation, soft tissue and intracranial
calcifications (newly diagnosed Fahr’s syndrome), subclinical hypothyroidism, late and incomplete puberty,
severe hypocalcemia, and high levels of PTH overlapping with the clinical characteristics of PHP type
la. Soft tissue calcium deposits in diseases associated with chronic hypocalcemia cause multi-organ
damage, disability, and poor prognosis among these patients.

Key words: Fahr's syndrome, chronic hypocalcemia, pseudohypoparathyroidism
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BbBEOEHUE

3a dusuonozuyHOMO npomuuaHe Ha HeBpo-myc-
kyaHama Bb3bygumocm u npoBogumocm, cekpeuusma
Ha HeBpomeguamopu B cuHanmuuHama uenka, ebek-
muBHomo MyckyAHO cbkpaweHue, HopmaaHama mpom-
bouumHa azpezauus u koazynauus, kakmo u 3a cekpe-
mopHama akmuBHocm Ha MHokecmBo ek3okpuHHU u
eHgoKpuHHU >kne3u, 3a gobpama kokHa mpoduka ca
HeobXxoguMu onmuMaAHU CepyMHU HUBa Ha kaAuuu.

KAuHuuHO ussBeHama xunokaAuuemusi e yecma
NpuYuHa 3a cnewHu cbcmosHus B meguuuHckama
npakmuka, HaAna2awu xochumaausauyus.

Hau-uecma emuonozus B xpoHuuHama xunokaa-
uuemus e gepuuumom Ha BumamuH D, eksaozeHHama
kaauueBa HegocmambuHocm Npu 3aboAaBaHus, npo-
muYawu cbC cMymeHa upeBHa pesopbuus u geodu-
uumbm Ha napamupeougeH xopMmoH [1]. MNMceBgoxu-
nonapamupeouguambm (PHP) e HeobuuauHa u pagka
npuyuHa 3a xunokaAuuemusi, gbakauia ce Ha pesuc-
meHmHocm kbm napamupeougHus xopmoH (PTH), c
pasAauvHa yecmoma Ha pasnpocmpaHeHue B pasauu-
Hume 2eozpadcku obaacmu om 0,79 Ha 100 000 cno-
peg nopeguuama om gokaagu Ha Orphanet. Mexkgy
0.3 u 1.1 cayuas Ha 100 000 cnopeg gpyau aBmopu
[2]. PHP ce guagHocmuuupa Bvb3 ocHoBa Ha uskalou-
BaHe Ha gpyau gudepeHuuanHu guagHo3u u moxke ga
6bge nomBbpgeHo upe3 2eHemMuYeH aHaAus [3].

PHP ce guazHocmuuupa Bb3 ocHoBa Ha uskalou-
BaHe Ha gpyau gudepeHuuanHu guagHo3u u moxke ga
6bge nomBbpgeHo upe3 2eHemMuYeH aHaAus [3].

OnNNCAHUE HA KAVUHUYEH CAYYAN

MNpegcmaBame kauHuueH cayual Ha 42-zoguwHa
nauueHmka, gBykpamHo nocmbnBana 8 MBAA ,Cop-
ue u Mo3vk"” — MaeBeH: Ha 19.04.2023 2. — B KauHuka
no HeBponozus, u Ha 30.04.2023 2. — B MMbopBo omge-
AEHUe No eHgoKpuHoAO2USl U Boaecmu Ha obmsHama.
C ockbgHuU aHamMHecmuyHU gaHHU om MeguuuHcka
gokymeHmauus 3a ymcmBeHo uszocmaBaHe, pumbMm-
HU U NpoBogHU HapyweHusi — NpegcbpgHO MbXkgeHe,
gunamamuBHa kapguomuonamusi om  4-2oguwHa
Bvb3pacm, 3acmolHa CbpgeyHa HegocmambuyHocm,
uguonamuyHa memaHus, ouHu kamapakmu. C Heus-
BecmHa ¢amunHa aHamHe3a 3a CbpgeyHO-CbgoBu,
HeBPOAO2UYHU U eHgOKpUHHU 3aboasBaHus.

S. Ganeva et al.
A clinical case of chronic... CARDIOLOGY&
Volume 7, Number 4 + 2024 CARDIAC SURGERY

INTRODUCTION

For the physiological process of neuromuscular
excitability and conductivity, neurotransmitter secre-
tion at the synaptic cleft, effective muscle contraction,
normal platelet aggregation and coagulation, as well
as for the secretory activity of numerous exocrine and
endocrine glands, and good skin trophism, are neces-

sary optimal serum levels of calcium.

Clinically manifest hypocalcemia is a common
cause for emergency conditions in medical practice
that require hospitalisation.

The most common etiology in chronic hypocalce-
mia is vitamin D deficiency, exogenous calcium defi-
ciency in diseases with disturbed intestinal resorption,
and deficiency of parathyroid hormone [1]. Pseudohy-
poparathyroidism (PHP) is an unusual and rare cause
of hypocalcemia due to resistance to parathyroid
hormone (PTH), with varying prevalence in different
geographical areas from 0.79 per 100,000 according
to a series of reports by Orphanet. Between 0.3 and
1.1 cases per 100,000 according to other authors [2].
PHP is diagnosed based on the exclusion of other
differential diagnoses and can be confirmed through
genetic analysis [3].

PHP is diagnosed based on the exclusion of other
differential diagnoses and can be confirmed through
genetic analysis [3].

DESCRIPTION OF THE CLINICAL CASE

We present a clinical case of a 42-year-old
female patient, admitted twice to the “Heart and
Brain” Hospital in Pleven: On April 19, 2023, at the
Department of Neurology and on April 30, 2023, at
the First Department of Endocrinology and Meta-
bolic Diseases. With scarce medical history data
documenting mental retardation, rhythm and con-
ductive disorders — atrial fibrillation, dilative car-
diomyopathy from the age of 4, congestive heart
failure, idiopathic tetany, and eye cataracts. With
an unknown family history of cardiovascular, neu-
rological, and endocrine diseases.
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Ha 19.04.2023 2. nocmwvnBa 8 KauHuka no HeBpo-
Aoz2us no noBog Ha nem nocaegoBameAHu npucmbna
CbC 3agyba Ha Cb3HaHue U 2bpuoBe Ha uemupume
kpauHuka no muna Ha 2eHepaAu3upaHu MOHUYHO-KAO-
HUYHU npunagbuu ¢ Bokaausauus, 6e3 ugBaHe B AcHO
Cb3HaHue B npogbaikeHue Ha noBeue om 2 vaca.

Mpu ¢dusukanHus npeaneg ce koHcmamupa, ue
nauueHmkama e B8 mexkko obwo cbcmosHue — He-
konmakmnHa; comHoneHmHa; GCS — 8/15 m. HaHu-
3bM; U3pas3eH Xup3ymu3bM C MepMuHaAHU kocmu no
aHgpozeH3aBucumu 30HU (20pHa ycmHa, bpaga u ba-
keHgbapgu); MakpozpAaocus; wumoBugeH 2pbgeH kow;
menapxe — mpema cmeneH no TaHep. YcmaHoBeHu
ca: apummMuyHa cbpgeyHa geliHoCm; apmepuanHo Ha-
As2aHe — 100/60 mmHg; cbpgeuHa yecmoma 86 yg./
min; nybapxe — 3aBbpweHo no keHcku mun; ckbceHu
4-mu memamap3anHu kocmu. Mo 2opHU u goaHu kpad-
HUUU ce HabalogaBam mecmoBamu omouu (¢uz. 1).

On April 19, 2023, she was admitted to the De-
partment of Neurology due to five consecutive epi-
sodes of unconsciousness and seizures of the four
limbs of the generalized tonic-clonic type with vo-
calization, without regaining consciousness for more
than 2 hours.

During the physical examination, it was noted:
A patient in severe general condition, unresponsive.
Somnolent. GCS - 8/15 points. Dwarfism. Pronounced
hirsutism with terminal hair in androgen-dependent
areas (upper lip, chin, and sideburns). Macroglossia.
Thyroid chest. Telarche — Third Degree by Tanner.
Arrhythmic cardiac activity, arterial pressure — 100/60
mmHg, heart rate 86 BPM. Pubarche -completed by
female type. Shortened 4th metatarsal bones. On the
upper and lower limbs, there were observed pitting
edemas (Fig. 1).

@ua. 1. KauHuko-dusukanHu Haxogku // Fig. 1. Clinical and physical findings
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Om HeBpoaozuuyHusm cmamyc ce ycmaHoBs-
Bam: MeHuUHz2opagukyAepHO gpa3HeHe — CUAHO U3-
paseHa BpamHa cmezHamocm, NoAokumeAeH cumn-
mom Ha KepHue, HanpezHama napaBepmebpanHa
Myckyanamypa go CmeneH Ha OnucmomOHyC, chac-
muyHo noBuweH myckyneH moHyc B mexkka cmeneH
3a uemupume kpauHuka, kBagpunupamugeH CUHgQ-
poM C nOAOKUMEAHU cuMnhmoMu Ha XodmaH, Tpbo-
MHep, BabuHcku, Mycen gBycmpaHHO; masoBope-
3epBoapHa UHKOHMUHEHUUS; CUAHO CHWkeHu Bucwu
kopoBu ¢yHkuuu; comHoneHmHa; GLCS 8 + 5 mouku.

Om npoBegeHume UHCMPYMEHMAAHU U 0bpasHu
uscnegBaHus ce ycmaHoBuxa enekmpokapguozpad-
cku gaHHU 3a abcoAlomHa apummus om nNpegcbpgHO
MbkgeHe, noaeH [OBbB. Exokapguozpadusma nokasa
neBokamepHa cucmoAHa u guacmonHa gucdyHkuus
NpU 20pHOZ2PaHUYHU pasMepu U obemu, cesaMeHmHo
HapyweHa kuHemuka u ymepeHo mexkka neBokamepHa
xunepmpodusi; gunamupaHu npegcbpgus. YcmaHoBe-
HU ca XeMOgUHaMUYHO 3Hauumu kaanHu Ae3uu om pe-
2yp2umauuoHeH mun Ha MumpanHa u mpukycnuganHu
kaanu. Om exozpadckomo uscaegBaHe Ha wus ce yc-
maHoBuxa a2eHe3ust Ha geceH A0b € XxunonAacmuveH
AdB A0b Ha wumoBugHama »kaesa. Bubpeuume ce us-
obpasuxa cvC 3anaseHa Mopdonozus u AekocmeneH-
HO noBuweHa Xunepexo2eHHOCM Ha hanuAume.

Cneg npoBegeH KT a2naBeH mo3vk ce Busdyanusupa-
Xa cynpa- u uH$¢pameHmopuanHo gBycmpaHHo, cpaB-
HUMEeAHO cumempu4Ho ce ckaHupam macuBHu kanuyu-
eBu omaazaHua 8 onawHuUmMe fgpa, nymameHa, 2Ano0byc
naaugyc, manamyca, uepebenapHume 3vbuyamu Agpa,
ueHmvp cemuoBane u cybkopmukanHo B 69A0MO MO3bu-
Ho BewecmBo. HabalogaBam ce mHokecmBo kaauueBu
omaaz2aHus gBycmpaHHo B nogkorkuemo. 3akaloue-
Hue: KT gaHHu 3a 6orecm/cuHgpom Ha Qap (due. 2).

S. Ganeva et al.
A clinical case of chronic... CARDIOLOGY&
Volume 7, Number 4 - 2024 CARDIAC SURGERY

From the neurological status the following find-
ings were established: meningo-radicular irritation,
pronounced cervical rigidity, positive Kernig’s sign,
tense paravertebral muscles to the degree of opist-
hotonus, spastically increased muscle tone in severe
degree for the four limbs, quadripyramidal syndrome
with positive signs of Hoffman, Tromner, Babinski,
Pusep bilaterally. Pelvic-reservoir incontinence. Sig-
nificantly reduced higher cortical functions. Somno-
lent. GLCS 8 + 5 points.

From the conducted instrumental and imaging
studies the following findings were established: elec-
trocardiographic data for absolute arrhythmia from
atrial fibrillation, complete right bundle branch block.
The echocardiography showed left ventricular systol-
ic and diastolic dysfunction at upper-limit sizes and
volumes, segmentally impaired kinetics, and moder-
ately severe left ventricular hypertrophy. Dilated su-
praventricular areas. Hemodynamically significant
regurgitation on the mitral and tricuspid valves. From
the ultrasound examination of the neck was found
agenesis of the right lobe with a hypoplastic left lobe
of the thyroid gland. The kidneys were imaged with
preserved morphology and slightly increased hypere-
chogenicity of the papillae.

After a conducted CT scan of the brain were
visualized supratentorial and infratentorial, bilater-
al, relatively symmetrical massive calcifications in
the caudate nuclei, putamen, globus pallidus, thala-
mus, cerebellar dentate nuclei, centrum semiovale,
and subcortical in the white matter. Multiple bilater-
al subdermal deposition. Conclusion: CT data for
Fahr’s Disease/Syndrome (Fig. 2).

Qua. 2. KT Ha 2raBeH mo-
3bk Npu nauyueHm ¢ Xpo-
HuuHa xunokaAuuemus

Fig. 2. CT scan of brain
of a patient with chronic
hypocalcemia
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MpoBegeHomo EEI 6e ¢ gaHHU 3a o2HUWHA ak-
muBHocm BAsiBo ¢ Aeko HabeaszaHa meHgeHuus koM
BmopuuHa bunamepanHa CUHXpoHu3auus, Ha ¢oHa
Ha 3HaYumenHO ge3opz2aHu3upaHa 3a Bb3pacmma
ocHoBHa akmuBHocm B 6aBHus mema-guanasoH.

KauHukonabopamopHume uscaegBaHus noka3Bam
xunokaAuueMusi U cybkAUHUYEH XUNOMUPEOUgU3LM
NpU CbxpaHeHa 2A0MepyAHa duampauus (maba. 1).

Ta6auua 1. OmknoHeHus B kauHukorabopamopHume
uscnegBaHus npu xocnumaausauus Ha 19.04.2023 e.

The conducted EEG showed data for focal activity
on the left with a slight tendency towards secondary
bilateral synchronization, against a background of sig-
nificantly disorganized basic activity in the slow theta
range for the age.

Clinical Laboratory investigations showed hypo-
calcemia and subclinical hypothyroidism with pre-
served glomerular filtration (Table 1).

Table 1. Deviations in clinical and laboratory tests
during hospitalization on 19.04.2023.

Obw kaauuu (kopueaupaH) = 06w, kaauut naasva + 0,02 x (40 —
nAa3meHus anbyMuH)

Mopagu ycmaroBeHusam cuHgpom Ha Qap, mexka-
ma xunokaAuuemusima u Nnamo2HOMOHUYHO ckaceHa-
ma 4-ma memamap3anHa kocm ce obcepBupa HaAu-
yuemo Ha nceBgoxunonapamupeougu3sbm. [poBegeHa
€ 2zeHemuyHa koHcyamauus. LlumozeHemuyHusam aHa-
AU3 e HeumdbopmamuBeH nopagu HeBv3amokHocmma
ga ce u3cnegBam gocmambvueH 6pou mMemadasHu
nAaCmuHU nopagu AeyeHuemo ¢ wupokocnekmopHu
aHmubuomuuu. [lageHu ca npenopbku 3a 2eHemu-
UeH aHaAu3 Ha 2eHume: SLC20A2, PDGFRB, PDGFB,
XPR1 uau MmyamuzeHeH naHen 3a uskalouBaHe Ha nop-
BuuHa ¢damunHa kanuudukauus Ha 6asanHUMe Agpa;
HacoueHa 3a nnaHoBa xocnumaausauus B8 omgeneHue
no eHgokpuHoAoz2usl U boarecmu Ha obmsHama 3a gu-
a2HocmuyuHo u mepaneBmuuHo ymouHsBaHe. HasHa-
yeHama 3a goma mepanus ¢ BaanpoeBa kuceauHa,
puBapokcabaH, neBomupokcuH u kaauueBu npenapa-
mu He e npoBexkgaHa B goma.

Ha 30.04.2023 2. nauueHmkama e HacoueHa om
CnewHa meguuuHcka nomouw, Ha 6asama Ha npe-
gxogHama MeguuuHcka gokymenmauus om HeBpo-
Ao2uyHa kauHuka 3a medkok xpoHuueH kaauueB ge-
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Mokasamen AkmyaaHa cmou- Pe¢e[_)eHmHa Parameter Results Reference

Hocm cmoliHocm range
Obuy Beamvk (g/l') 73.4 64-83 Total protein (g/1) 73.4 64-83
AnBymut (g/l) 34.0 35,0-50,0 Albumin(g/1) 34.0 35,0-50,0
06w kaauuu (mmol/I) 0,9 2,1 Total calcium (mmol/I) 0,9 2,1
TCX (mIU/ml) 12,3 0,35-4,94 TSH (mIU/ml) 12,3 0,35-4,94
®T3 (pmol/l) 2,4 3,1-6,8 FT3 (pmol/l) 2,41 pmol/l 3,1-6,8
®T4 (pmol/l) 15,98 12-22 FT4 (pmol/l) 15,98 12-22
EGFR (ml/min) 62 eGFR (ml/min) 62

Total calcium (corrected) = total calcium in serum + 0,02 x (40
— serum albumin)

Due to the established Fahr’'s syndrome, severe
hypocalcemia, and pathognomonic shortened 4th
metatarsal bone, the presence of pseudohypopara-
thyroidism was observed. A genetic consultation
was conducted. The cytogenetic analysis was non-
due to the inability to examine a sufficient number
of metaphase plates due to treatment with anti-
biotics. Recommendations were given for genetic
analysis of the genes: SLC20A2, PDGFRB, PDG-
FB, XPR1, or a multigene panel to exclude primary
familial calcification of the basal nuclei; Directed
for planned hospitalization in the department of en-
docrinology and metabolic diseases for diagnostic
and therapeutic clarification. The prescribed home
therapy with valproic acid, rivaroxaban, levothyrox-
ine, and calcium preparations was not carried out
at home.

On April 30, 2023 based on previous medical
documentation from the Neurology Clinic, the pa-
tient was admitted from Emergency to the First
Department of Endocrinology and MetabolicDis-



duuum kom MopBo omgeneHue no eHgokpuHoAO2US
u boarecmu Ha obmaHama, MBAA “Cvpue u mMo3bk®
B8 kpaluHo meXko cvbcmosiHUE C MOHUYHO-KAOHUYEH
2bpu, 3agyba Ha Cb3HaHUE, guxameAHa U CbpgeuHa
getuHocm. [lpu paswupeH naHeA kauHukonabopa-
mopHU u3cAegBaHus 3a xapakmepu3upaHe Ha om-
kanoHeHusma B kaauueBo-pocdopHama obmsHa ce
nomBbpguxa: xunokaAuuemus c¢ xunokaAuuypus, Xu-
nodochamypus, CuAnHO 3aBuweHu cepymHuU HuBa Ha
PTH, mexkka xunoBumamuHosa D (maba. 2).

Tabauua 2. OmknoHeHus 8 kauHukonabopamopHume uscaegBaHus
npu xocnumaausauus Ha 30.04.2023 2.
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eases at the “Heart and Brain” Hospital, for se-
vere chronic calcium deficiency with tonic-clonic
seizure, loss of consciousness, and respiratory
and cardiac activity. An expanded panel of clini-
cal investigations confirmed deviations in the cal-
cium-phosphate metabolism with hypocalcemia,
hypocalciuria, hypophosphaturia, significantly el-
evated serum levels of PTH and severe hypovita-
minosis D (Table 2).

Table 2. Deviations in clinical and laboratory tests
during hospitalization on 30.04.2023

AkmyanHa PedepeHmHu
Mokasamen _y ® _p Parameter Results Reference
cmoiHocm cmoilHocmu range
Obuw, kaauuu
(mmol) 1,4 2,1-2,6 Total calcium (mmol/l) 1,4 2,1-2,6
Obuw, kaauut — kopuaupaH Total calcium corrected
1,67 2,1-2,6 R
(mmol/I) (mmol/l) 1,67 2,1-2,6
24 u. kanuuypus -
(mmol/24h) 0,08 2,5-7,5 24 h calciuria (mmol/24h) 0,08 2,575
24 u. pocooypus 24h phosphaturia
5,6 13-42 -
(mmol/24h) (mmol/24h) 5,6 13-42
NTX (pg/ml) 756 15-65 PTH (pg/ml) 756 15-65
250HvitD )
(nmol/l) 9,31 50-100 250H-vitD (nmol/l) 9,31 50-100
Obuw, beamvk 56 64-83 Total protein 56 64-83
CepymeH anbyMuH 27,7 35,0-50,0 Serum albumin 27,7 35,0-50,0

Obuw, kaauuu (kopuzupaH) = 06w, kaauuu naasma + 0,02 x (40 —
nAa3MeHus aAbymuH)

Hapeg ¢ namozeHemuyHama u cumnmomamuu-
Ha mepanus, npoBexkgaHa 8 OmgeaeHuemo no obwa
peaHumMauus, ce NpuAoXku cheuuduyHO AeYeHue Cb-
2AacHO cbwecmByBawume npenopbku ¢ Bucoku,
Hag cmaHgapmHume mepaneBmuuHu go3u 0,9% kaa-
uueB aalokoHam ¢ nepdy3ust Ha 10 amnyau gHeBHo, 2
pg kaauumpuona (Ocmeo D — meku kancyau, 0,25 pg)
npe3 coHga, 25 pug u AeBomupokcuH (Akky-Tupokc —
1,3 ml) npes coHga.

Bonpeku maka npuanokeHama mepanus u kopek-
uusama Ha cepymHume kaauueBu HuBa, Hacmbnu Ae-
maneH u3xog nopagu mexkka myamuopzaHHa yBpega.
XpoHuuHusm kaauueB geduuum u uHmpamuokaHHU-
me kaauueBu omaazaHus OCHOBHO B HepBHama u
CbpgeuHo-cbgoBama cucmema ca npuyuHa 3a mex-
komo cvcmosiHue HecvBmecmumo ¢ >kuBoma.

Total calcium (corrected) = total calcium in serum + 0,02 x (40
— serum albumin)

Along with the pathogenetic and symptom-
atic therapy conducted in the general resuscita-
tion department, specific treatment was applied
according to existing recommendations with high,
above-standard therapeutic doses of 0.9% Calci-
um Gluconate infusion of 10 ampoules per day, 2
mcg Calcitriol (Osteo D — soft capsules 0.25 mcg)
via tube, 25 mcg and Levothyroxine (AccuThyrox
- 1.3 ml) via tube.

Despite such applied therapy and correction of
serum calcium levels, a lethal outcome occurred
due to severe multi- organ damage. The chronic
calcium deficiency and intratissue calcium de-
posits primarily in the nervous and cardiovascular
systems are the reason for the severe condition
incompatible with life.
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OBCbXXOAHE

B npegcmaBeHusim kauHuueH cayuyau Bogewu ca
HeBponozuuHume Haxogku kamo zeHepaAusupaHu
MOHUYHO-KAOHUUHU 2bpuoBe, myckyaHa memaHus u
cnacmuyHocm, kakmo u HoBoguagHocmuuupaHusim
cuHgpom Ha Qap (Fahr's syndrome). CuHgpombm e
psgko HeBpogezeHepamuBHo 3aboasiBaHe ¢ yecmo-
ma < 1/1 000 000 c uzaBa mexgy 30- u 50-zoguwHa
Bvapacm. Xapakmepusupa ce CbC cumempuuHa, bu-
AamepaAnHa uHmpakpaHuaaHa kaauudukauus, koasmo
Moke ga e obycroBeHa om MHokecmBo emuonozuy-
HuU Hokcu. Hau-uecmo ce gbAKu Ha eHgokpuHonamus
(xuno-/xunepnapamupeougu3bm), MUMOXOHgpPUaAHa
Muonamus, uH$ekuuosHu borecmu 8 uHMpaymepuH-
HUS U nepuHamanHus nepuog (xepnec, uumomeza-
AoBupyc, mokconaasmosa), BpogeHu 3aboasBaHus
(cuHgpom Ha Cockayne, tuberous sclerosis) u cnuHo-
uepebenapHa amakcus mun 2 (noguepmaHa kaAuu-
dukauus Ha manok Mo3bk) [4].

MNceBgoxunonapamupeouguambm  (PHP) npeg-
cmaBasaBa epyna om pegku BpogeHu 3aboadBaHus,
koumo ce xapakmepusupam cbcC 3ana3eHa cekpe-
mopHa akmuBHocm Ha napawumoBugHume >kaesu,
HopMaAnHa bbbpeuHa ¢yHkuus U nepudepHa peauc-
meHmocm Ha npuueAHume mokaHu u kaemku kom na-
pamupeougHus XOpMOH. Pa3zpaHuuaBam ce uemupu
muna nceBgoxunonapamupeougusbM (maba. 3).

Discussion

In the presented clinical case, the leading are
the neurological findings such as generalized ton-
ic-clonic seizures, muscular tetany, and spasticity, as
well as the newly diagnosed Fahr’'s syndrome. The
syndrome is a rare neurodegenerative disease with
a frequency < 1/1,000,000, occurring between the
ages of 30 and 50. It is characterized by symmet-
rical, bilateral intracranial calcification, which may
be caused by multiple etiological agents. Most often
due to endocrinopathy (hypo-/hyperparathyroidism),
mitochondrial myopathy, infectious diseases in the
intrauterine and perinatal period (herpes, cytomega-
lovirus, toxoplasmosis), congenital diseases (Cock-
ayne syndrome, tuberous sclerosis) and spinocere-
bellar ataxia type 2 (highlighted calcification of the
cerebellum) [4].

Pseudohypoparathyroidism (PHP) is a name for
a group of rare congenital diseases, characterized by
preserved secretory activity of the parathyroid glands,
normal renal function, and peripheral resistance of
target tissues and cells to parathyroid hormone. Four
types of pseudohypoparathyroidism are distinguished
(Table. 3).

Tabauua 3. Xapakmepucmuka Ha nogmunoBeme MXIM // Table 3. Characteristics of PHP subtypes

Tun MXMA Cepyme_H CepymeH CepymeH XopmoHanHa pe- AHO GNAS gedekm AkmuBHocm
kaAuuu docoop nTXx 3ucmeHmHocm npusHauu Ha Gsa
Type of Serum Serum Serum PTH Hormonal AHO GNAS Activity of
PHP calcium phosphorus resistance signs defect Gsao
MaluuHa uHakmuBumemHa
la PTH, TSH, Gn, Nma Mymauusi
! 1 T GHRH No Maternal inactivation l
mutation
b | N N PTH, TSH, Hama I/Imnpu.mgHa gucpeay/\_auun Hopmaana
No Imprinting disregulation Normal
MuoxkecmBo unakmuBu-
Nva memHu Mymauuu Hopmaana
le ! 1 T PTH, TSH, Gn Yes Multiple inactivating Normal
mutations
I Hama Hama Hama Hopmanna
! 1 1 No No No Normal
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Yacm om max ce cbuemaBam c Albright hereditary
osteodystrophy (AHO) [5].

PHP ce cpewa cnopaguuHo UAu ce yHacaegsBa
no aBmo30MHO-gOMUHaHMEH MOgEA C UMNPUHMUHE,
onpegeAnsH om pogumensi, om koumo e NOAyYeH My-
maHmHusim aaeA. Yecmomama Ha 3aboasiBaHemo e
okono 1:150 000-1:300 000. MNMpu munoBe Ia, Ib u Ic ce
omkpuBam mymauuu B zeHa GNAS (20q13.2-q13.3),
kogupauw, anda-cybeguHuuama Ha Gs-npomeuHHus
komnaeke [6, 7].

KAuHuuHama u AabopamopHama xapakmepuc-
muka om Hucbk pbcm, kbca wusi, ueHmMpuNemanHo
3amabcmsBane, kbcu IV Memamap3aaHu kocmu, ym-
cmBeHomo usocmaBaHe, mekomvkaHHU u uHmMpa-
kpaHuanHu kauudukamu, cybkAuHuuyeH xunomupe-
ougusbM, kbceH U HenvAeH nybepmem, medkkama
xunokaauuemus u Bucokume HuBa Ha PTH npu onu-
caHusm om Hac nauueHm npunokpuBam kauHuvyHama
xapakmepucmuka Ha PHP mun la. B gupepeHuuan-
HoguazHOCMuUueH NAaH He Moke ga bbge uskaloueH
u PHP Ic, koimo ce nposBaBa ¢ AHO, ymcmBeHo us-
ocmaBaHe, xunokanuuemusi, xuneppochamemus u
noBuweH PTH.

3 AKAIOYEHUE

XunokaAuuemuyHume CbCmMosHUSA ca gemauAHo
onucaHu B Aumepamypama kamo kauHuuHa kapmu-
Ha ¢ MyamuopzaHHO aHza)kupaHe. 3a guagHocmu-
kama um ce usnoA3Bam cpaBHumeAHO eBmuHu u
gocmbnHU AabopamopHu mecmoBe. Huckama uec-
moma Ha pasnpocmpaHeHue Ha PHP kamo emuo-
AO2UYHa NpuyuHa Ha xunokaauuemusma u Bce owe
HEe HanbAHO geduHUpaHUME 2eHEemMuYHU U MOAEe-
kyasipHU ocHOBuU Ha masu 2pyna 3aboasBaHus 3a-
mpygHsBam paHHama guaz2Ho3a. MekombkaHHume
kaauueBu omaaz2aHusi npu XpoHU4YHama xunokaauu-
emus B cvpgeuHo-cbgoBama u HepBHama cucmema
ca npuduHa 3a uHBaAugusauusi U Aowa Npo2Ho3a
cpeg me3u hauueHmu Bonpeku npuaazaHemo Ha
no-kbceH eman Ha agekBamHo AeuyeHue ¢ kaauue-
Bu npenapamu, akmuBHu memaboaumu Ha Bum. D u
dochoynoBumenu.

S. Ganeva et al.
A clinical case of chronic... CARDIOLOGY&
Volume 7, Number 4 + 2024 CARDIAC SURGERY

Some of them are associated with Albright hered-
itary osteodystrophy (AHO) [5].

PHP occurs sporadically or is inherited in an
autosomal-dominant mode with imprinting, deter-
mined by the parent from whom the mutant allele
is received. The frequency of the disease is around
1:150,000-1:300,000. In types of la, Ib, and Ic, muta-
tions in the GNAS gene (20g13.2-q13.3), encoding
the alpha-subunit of the Gs-protein complex, are
found [6, 7].

The clinical and laboratory characteristics of
short stature, short neck, centripetal obesity, short
IV metatarsal bones, mental retardation, soft tissue
and intracranial calcifications, subclinical hypothy-
roidism, late and incomplete puberty, severe hypo-
calcemia, and high levels of PTH in our patient
overlap with the clinical characteristics of PHP type
la. PHP type Ic, which manifests with AHO, men-
tal retardation, hypocalcemia, hyperphosphatemia,
and elevated PTH, cannot be ruled out in the differ-
ential diagnostic plan.

CoONCLUSION

Hypokalemic conditions are described in the lit-
erature as conditions with multi-organ involvement.
Relatively inexpensive and accessible laboratory
tests are used for their diagnosis. The low frequen-
cy of occurrence of PHP as an etiological cause of
hypocalcemia and the still not fully defined genetic
and molecular bases of this group of diseases make
early diagnosis difficult. Soft tissue calcium depos-
its in chronic hypocalcemia in the cardiovascular and
nervous systems are the cause of disability and poor
prognosis among these patients despite the applica-
tion of adequate treatment with calcium preparations,
active metabolites of vitamin D, and phosphorus bind-
ers at a later stage.
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ABAALINA HA AV Bb3EAA MNMPU NALUMEHT C TOTAAHA CbPAEYHA HEOQOCTATBYHOCT
IV QYHKUMOHAAEH KAAC MO NYHA, TAXUOPEKBEHTHO NMPEACHPAHO Mb>XAEHE
N UMNAAHTUPAHA CUCTEMA 3A PECUHXPOHU3UPALLIA TEPAMNAA C HUCBbK
MPOLIEHT HA EQOEKTUBHA BUBEHTPUKYAHA CTUMYAALIUA

E. AHacmacoB, M. lNMpomuy, M. Mupa34uicku, A\. MupueBa, C. QumoB, . CumoHoB

KauHuka no kapguonoeus, MBAA ,Copue u Mo3vk” — Bypeac, Bbazapcku kapguonozuyeH uHcmumym

Peslome. [pegcbpgHomo MbXkgeHe npu hauueHmu ¢ kamepHa gucCuHXpoHus, nomucHam koHmpakmu-
Aumem Ha AfBa kamepa, uMnAaHmupaHa cucmema 3a pecuHxpoHusupawa mepanusi (CRT) u row koH-
MPOA Ha cbpgeyHama yecmoma Bogu go Hucbk npoueHm Ha gBykamepHa cmumyAauus u Aow omzoBop
koM mepanusima. Abaauusima Ha AV cbeguHeHuemo npaBu nauueHmume 3aBucumu om kapguocmumyaa-
uus u gaBa BvamoxkHocm ga ce nhocmuzgHe npubAusumenHo 100% ebekmuBHa gBykamepHa cmumyAaauus,
koemo nogobpsiBa omzoBopa kbM pecuHxpoHuU3upawama mepanus.

KalouoBu gymu: cbpgeuHa HegocmambyHOCM, CbpgeuHa PEeCUHXpOoHU3Upawa mepanus, HUCok Nnpo-
ueHm Ha buBeHmpukyAHa cmuMyAauus, NPegcbpgHO MbXkgeHe, anbauus Ha AV Boaena

ABLATION OF THE AV NODE IN A PATIENT WITH SEVERE HEART FAILURE IN NYHA
FUNCTIONAL CLASS 1V, ATRIAL FIBRILLATION WITH RAPID VENTRICULAR RESPONSE,
AND IMPLANTED CARDIAC RESYNCHRONIZATION THERAPY DEVICE WITH A LOW
PERCENTAGE OF EFFECTIVE BIVENTRICULAR PACING.

E. Anastasov, M. Protich, M. Mirazchiiski, L. Mircheva, S. Dimov, D. Simonov
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Cardiology Clinic, MHAT “Heart and Brain” — Burgas, Bulgarian Cardiology Institute

Abstract. Pre-existing atrioventricular block in patients with ventricular dyssynchrony, suppressed left
ventricular contractility, implanted cardiac resynchronization therapy (CRT) system, and poor heart rate
control lead to a low percentage of biventricular stimulation and a poor response to therapy. Ablation of the
AV junction renders patients dependent on cardiac pacing and enables the achievement of approximately
100% effective dual-chamber stimulation, which improves response to resynchronization therapy.

Key words: heart failure, cardiac resynchronization therapy, low biventricular pacing rate, atrial fibrillation,
AV node ablation

BbBEOEHME INTRODUCTION

CbpgeuHama  pecuHxpoHusupawa  mepanus Cardiac resynchronization therapy (CRT) is

(CRT) e ymBopgeH Memog 3a A€YeHUE NpU hauueH- an established treatment method for patients with
mu cbC cbpgeuHa HegocmamovuHocm lI-IV dyHkuuo-

HaneH kaac (PK) no NYHA ¢ pegyuupaHa ¢pakuus
Ha usmaackBaHe (PW) < 35% u kamepHa gUCCUHXPO-
Hus, 3anokeH B npenopvkume Ha EBponeuckomo u ]
Amepukarickomo gpyskecmBo no kapguonozus (ESC, the recommendations of the European and Amer-
ACC et. HRS). CRT 6asupaHama mepanusi hogo6ps- ican Society of Cardiology (ESC, ACC et. HRS).
Ba cumnmomamukama u kauecmBomo Ha >kuBom, CRT-based therapy improves symptoms and qual-
HamaAsBa xocnumaausauuume 3a cbpgeuHa Hegoc- ity of life, reduces hospitalizations for heart fail-

heart failure in functional classes II-IV according
to NYHA, with reduced ejection fraction < 35%
and ventricular dyssynchrony, incorporated into
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mambyHOoCm U cMbpmHocmma [2, 3]. Cmama ce, ue
konkomo e no-Bucok npoueHmbm Ha gBykamepHa
cmumyaauusi, moakoBa no-gobvp e omzoBopbm Ha
nauueHma kbMm pecuHxpoHusupawama mepanus [4].
Yecmomama Ha npegcbpgHO MKgeHe Npu hauueH-
Mu CbC CbpgeuHa HegocmambyHocm cmuza go 10%
npu nauueHmu ¢ NYHA | OK u go 50% npu mesu
om msax ¢ NYHA IV QK [1] u e cBbp3aHo ¢ no-Aowa
npozHo3a [5]. AHaAu3 Ha EBponeuckomo gpy>kecmBo
no kapguonozus om 140 ueHmovpa B 13 gopkaBu
npe3 2009 2. ycmaHoBsaBa, ue 23% om hauueHmu-
me C uMNAaHmupaHa cucmema 3a CbpgeyHa pecuH-
XpoHU3upawa mepanus ca ¢ npegcbpgHo MbXkgeHe
[8]. MpegcbpgHOoMo MbXKgeHe pegyuupa npoueHma
Ha edekmuBHa gBykamepHa cmumyaauusi, koemo
HamansBa omezoBopa kbM pecuHxpoHu3lupawama
mepanus. JaHHu om npoyuyBaHemo RAFT nokasBam,
ue 34.3% om nauuenmume ¢ CRT nocmuz2am > 95%
gBykamepHa cmumynauus, a egBa 47.1% nocmuzam
Hag 90% gBykamepHa cmumyAauusi npu uUHmMepoza-
uus Ha ycmpoucmGBomo [6]. NMpoueHmbm Ha gByka-
MEepHa CcmuMyAauusi, uaMepeH om ycmpoucmBomo,
ce okasBa HeHagekgeH Mmapkep npu hauueHmu c
npegcovpgHo MuvXkgeHe. MNpoyuBaHe npu nauueHmu ¢
npegcopgHO MbXkgeHe u uamepeHa om ycmpoucmBo-
mo > 90% gBykamepHa cmumyaauusi ¢ nocmaBeH
24-vacoBa xonmep-EKIN ycmaHoBsBa, ue egBa 47%
Om nauueHmume nocmuzam mo3u npoueHm, kamo
npu ocmaHaAaume 53% om nauueHmume ce HabAlo-
gaBa Bucok npoueHm Ha ¢y3us u nceBgodysus —
cvomBemHo 16.4% u 23.5%. B cbwomo npoyuBaHe
78% om nauueHmume ¢ Hag 90% gBykamepHa cmu-
MyAauusi ca buAau ¢ gobop kauHuueH omezoBop koM
pecuHxpoHu3upawa mepanus u 80% om nauueHmu-
me ¢ Hucbk npoueHm Ha edpekmuBHa gBykamepHa
cmumynauus < 90% ca buau ¢ Hegobbp KAUHUUEH
omzoBop [7]. ABrauusima Ha AV Bv3eaa npu makuBa
nauueHmu nogcuzypsBa 100% edpekmuBHa gByka-
MepHa cmumyAaauus [10]. NauueHmume ¢ npegcbpg-
HO MbkgeHe, umnaaHmupaHa cucmema 3a CRT u
npoBegeHa abaauus Ha AV cbeguHeHuemo nocmu-
2am npubausumenHo 100% edekmuBHa gBykamep-
Ha cmumyaauus, koemo nogobpsaBa omaoBopa kbm
mepanusima CXogHO Ha nauueHmu B cuHycoB pumbm
[9, 10, 11]. ABAauusma Ha AV Bb3eAa npu nauueHmu
cvc CRT u Aow koHMpoOA Ha cbpgeyHama yecmoma
Ha doHa Ha npegcbpgHO MbXKgeHe e 3anokeHa B co-

>> 24

ure, and mortality [2, 3]. It is believed that the
higher the percentage of biventricular pacing, the
better the patient’s response to resynchronization
therapy [4]. The incidence of atrial fibrillation in
patients with heart failure reaches up to 10% in
patients with NYHA functional class | and up to
50% in those with NYHA functional class IV [1]
and is associated with a poorer prognosis [5]. An
analysis by the European Society of Cardiology
of 140 centers in 13 countries in 2009 found that
23% of patients with implanted cardiac resynchro-
nization therapy systems had atrial fibrillation [8].
Atrial fibrillation reduces the percentage of ef-
fective biventricular pacing, which diminishes the
response to resynchronization therapy. Data from
the RAFT study show that 34.3% of CRT patients
achieve > 95% biventricular pacing, while only
47.1% achieve over 90% biventricular pacing upon
device interrogation [6]. The percentage of biven-
tricular pacing measured by the device proves
to be an unreliable marker in patients with atrial
fibrillation. A study of patients with atrial fibrilla-
tion and measured > 90% biventricular pacing with
a 24-hour Holter ECG found that only 47% of pa-
tients achieved this percentage, with the remain-
ing 53% of patients showing a high percentage of
fusion and pseudo-fusion, respectively 16.4% and
23.5%. In the same study, 78% of patients with
over 90% biventricular pacing had a good clini-
cal response to resynchronization therapy, and
80% of patients with a low percentage of effective
biventricular pacing < 90% had a poor clinical re-
sponse [7]. Ablation of the AV node in such pa-
tients ensures 100% effective biventricular pacing
[10]. Patients with atrial fibrillation, implanted CRT
systems, and AV nodal ablation achieve approxi-
mately 100% effective biventricular pacing, which
improves response to therapy similar to patients
in sinus rhythm [9, 10, 11]. AV nodal ablation in
patients with CRT and poor heart rate control in
the setting of atrial fibrillation is included in the



BpemeHHume npenopbku 3a AeuyeHue Ha CbpgeuHa
HegocmambuHocm Ha EBponeuckomo u AmepukaH-
ckomo gpy>kecmBo no kapguonaozus.

KAVHUYEH cAYUAI

MNMpegcmaBave cayvas Ha 69-2oguweH MbX, Nno-
CmbnuA No cnewHocm ¢ gekomneHcupaHa CbpgeyHa
HegocmamuvyHocm [V ¢pyHkuuoHaneH knac no NYHA
Ha ¢poHa Ha maxuppekBeHMHO NnpegcobpgHO MbXkgeHe.
MauueHmovm e ¢ uzBecmHa ucxemuuHa gunamamuBHa
kapguomuonamus Ha 6azama Ha npexkuBaH uHdapkm
Ha Muokapga, UCXEMUUYEH MO3bYeH UHCYAM, 3axXapeH
guabem mun 2 u XpOHUYHO BbbpeuHo 3abonsBaHe
(eGFR CKD EPI — 24 ml/min). B goma nauueHmbm
npoBekga onmumanHa megukameHmo3Ha mepanus
3a cbpgeuHa HegocmamvuHocm, BkalouBawa ARNI
B mMakcumaAHO moAepupaHa om hauueHma gosa, be-
ma-6aokep, SGLT2 uHxubumop, Bucoka gosa 6pumkoB
guypemuk u cmumyAamop Ha 2yaHuaamuukaasama —
vericiguat. lNpe3 2016 2. e umMnAaHmMupaHa cucmema
3a pecuHxpoHusupawa mepanus CRT-P. Om npoBe-
geHama ExoKIl e ¢ gaHHU 3a guaamupaHa u cdepuu-
HO pemogeAupaHa AsBa kamepa ¢ mekko nomucHam
koHmpakmuaumem, AK QWU 21%, pecmpukmuBeH mun
Ha nbAHeHe Ha AsBama kamepa, gunamupaHu npeg-
Cbpgus, yMEpeHU MumpaaAHa u mpukycnugaaHa UHCy-
duuueHuusa u gBycmparHu naeBpanHu usAuBu.

Om uHmepozauus Ha ycmpoucmBomo CRT-P
ycmaHoBuxme < 60% edekmuBHa 6uBeHmpukyaHa
CMuUMyAauUs, ONMUMaAEH CEHCUHZ2 U npae Ha cmu-
MyAauus kakmo u gocmuzHam ERI (uHgukauus 3a
enekmuBHa cmsHa) Ha yempoucmBomo.

Mo Bpeme Ha BGOAHUUHUA npecmolU ce npoBe-
ge oBaagnBaHe Ha nposBume Ha cbpgeyHa Hegoc-
mambuHocm ¢ Bucoku go3u 6pumkoB guypemuk
Furosemide go 20 mg/h Ha nocmosiHHa uHdy3us u
kamexonamuHoBa noggpbkka ¢ Dobutamine B go3su
go 10 mcg/kg/min. Caeg gBycegmuueH npecmou
nposBume Ha cbpgeyHa HegocmambuyHOCM bsxa
oBAageHu, nocmugHa ce cmabuAu3upaHe Ha Xemo-
guHamukama, HO ce pezucmpupa nepcucmupawo
maxudpekBeHMHO NnpegcopgHO MbXkgeHe.

Cneg obcwkgaHe ce pewu ga ce npoBege Xuc-
abAauus ¢ ozaeg onmumaneH koHMpPoA Ha cbpgeyuHa-
ma yecmoma u ocuzypsiBaHe Ha onmumMaAeH NPoueHM
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contemporary treatment guidelines for heart fail-
ure of the European and American Society of Car-
diology.

CuiNnicaL Case

We present a 69-year-old male admitted ur-
gently with decompensated heart failure in NYHA
functional class IV on a background of rapid atrial
fibrillation. The patient has a known ischemic di-
lated cardiomyopathy due to a previous myocar-
dial infarction, ischemic stroke, type 2 diabetes,
and chronic kidney disease (eGFR CKD EPI - 24
ml/min). At home, the patient undergoes optimal
medical therapy for heart failure, including ARNI at
the maximum tolerated dose, beta-blocker, SGLT2
inhibitor, high-dose loop diuretic furosemide, and
guanylate cyclase stimulator — vericiguat. In 2016,
a cardiac resynchronization therapy (CRT-P) sys-
tem was implanted. From the performed echo-
cardiogram, data showed dilated and spherical
remodelled left ventricle with severely reduced con-
tractility, left ventricular ejection fraction (LVEF) of
21%, restrictive filling pattern of the left ventricle,
dilated atria, moderate mitral and tricuspid regurgi-
tation, and bilateral pleural effusions.

Device interrogation of the CRT-P device re-
vealed < 60% effective biventricular pacing, opti-
mal sensing and stimulation thresholds, as well as
reaching the elective replacement indicator (ERI) of
the device.

During hospitalization, heart failure symptoms
were managed with high doses of furosemide up to
20 mg/h on continuous infusion and catecholamine
support with dobutamine at doses up to 10 mcg/kg/
min. After a two-week stay, heart failure symptoms
were controlled, hemodynamics stabilized, but per-
sistent rapid atrial fibrillation was registered. After
discussion, it was decided to perform His-bundle
ablation aiming at optimal heart rate control and
ensuring optimal percentage of effective biventricu-
lar pacing. The procedure was uncomplicated, and
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Ha epekmuBHa gBykamepHa cmumyaauus. NMpouegy-
pama npemuHa 6e3 ycAokHeHuUs u Ha Bmopus caeg-
NnpouegypeH geH nauueHmsbm 6e gexocnumaausupaH
¢ npenopbku 3a nAaHoBa cMsHa Ha nyAc-2eHepamopa.

Tou cegMuuu no-kecHo nauueHmom 6e naaHoBo
XocnumanusupaH ¢ 02Aeg CMsiHa Ha NyAC-2eHepamopa.
Pezaucmpupa ce 3HauumeAHo nhogobpeHue B obwiomo
CbCmosHUE U Ha nposiBume Ha cbpgeyHa Hegocmamby-
Hocm ¢ nogobpeHue Ha ¢yHkuuoHaaHus kaac no NYHA.
Exokapguozpadcku ¢ gaHHU 3a nogobpeHue Ha usmaac-
Hama ¢pakuus Ha AsBama kamepa ¢ 8% (DU 29%),
kakmo u no-gobpu napaMempu Ha guacmonHa ¢pyHkuus.
Cneg gexocnumanusauusima ¢ nogobpeHue 8 obwomo
cocmosiHue, ¢yHkuuoHaAHUs kanauumem u kavyecmBo-
mo Ha >kuBom. N3mepeHa 6e > 99% edpekmuBHa buBeH-
mpukyAHa cmuMyAauus Ha ycmpoucmBomo.

Mpouegypa

MpegnpouegypHo ce 3amepuxa cmabuAHu na-
pamempu u ycmpoucmBomo ce npenpozpamupa B
pexkum VVI 40/min. 3anucBawa cucmema WorkMate
Claris. Cneg nogezomoBka Ha onepamuBHomo noae
nog yampa3sBykoB koHmpona ce kaHloaupa gsicHa de-
MopanHa BeHa, nocpegcmBom J-mun Bogau B gsic-
HO npegcbpgue ce BvBege ynpaBasem uHmpoglocep
Agilis 8.5 Fr, no koumo ce BvBege abrauuoHeH kame-
mop FlexAbility DF ¢ 4 mm Bpox u ce no3uuuoHupa
B obracmma Ha cHona Ha Xuc, HaHecoxa ce paguo-
¢pekBeHmHu anaukauuu ¢ 45 W, makcumanHa mewm-
nepamypa 45° C u npogbakumenHocm 120 cekyHgu,
¢ koemo ce nocmuzgHa npekbcBaHe Ha npoBexkgaHe-
mo npe3 AV Bbaena.

Page: 1, Profocol: Ablation wiC5 _11-60-61.026

LEB QRS 175 msec

the patient’s native LBB complex with a QRS duration of 175 ms
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on the second post-procedural day, the patient was
discharged with recommendations for planned gen-
erator replacement. Three weeks later, the patient
was admitted for scheduled generator replace-
ment. Significant improvement in overall condition
and heart failure symptoms was noted with an im-
provement in NYHA functional class. Echocardio-
graphically, there was an improvement in left ven-
tricular ejection fraction by 8% (LVEF 29%), as well
as better parameters of diastolic function. After
discharge, there was improvement in overall condi-
tion, functional capacity, and quality of life. Device
interrogation revealed > 99% effective biventricular
pacing.

Procedure

Prior to the procedure, stable parameters were
measured, and the device was reprogrammed to
VVI mode at 40/min. The recording system used
was WorkMate Claris. After preparing the surgical
field under ultrasound guidance, the right femoral
vein was cannulated. Using a J-type guidewire,
an introducer Agilis 8.5 Fr was introduced into the
right atrium, through which an ablation catheter FI-
exAbility DF with a 4 mm tip was advanced and
positioned in the region of the His bundle. Radiof-
requency applications were applied at 45 W, maxi-
mum temperature 45°C, and duration 120 seconds,
resulting in interruption of conduction through the
AV node.

Quaz. 1. Ha ckopocm 150
mm/s ce pegucmpupa npeg-
CbpgHO MwkgeHe, nbpBusm
komnaekc e edpekmuBHa
gBykamepHa cmumynauus,
Bmopusm e HamuBHusm
komnaekc Ha  nauueHma
LBB ¢ npogbakumeaHocm
Ha QRS 175 ms

Fig. 1. At a speed of 150
mm/s, atrial fibrillation is
recorded. The first complex
is effective biventricular
pacing, and the second is
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LBE QRS 188 msec

" 8E ms
ez ms

00, 1460 |

fusion beat

biventricular stimulation

@uz. 2. Mo Bpeme Ha paguodpekBeHmHama anaukauus ce npekvcHa npoBerkgaHemo npe3 AV cbeguHeHUEmMO, pezucmpupa ce

fusion beat u 8 nocrnegcmBue cmabuaeH pumom om kapguocmumyaamopa ¢ Yecmoma 40/min

Fig. 2. During radiofrequency application, conduction through the AV node was interrupted, a fusion beat was recorded, and
subsequently, a stable rhythm from the pacemaker at a rate of 40/min was observed

OBCb>XOAHE

Abrauusma Ha AV Bb3ena e mexHuuecku AecHa
3a usnbAHeHuUe u Hucko puckoBa npouegypa, ocuayps-
Bawa koHMpoA Ha yecmoma u pumbma ¢ eguHcmBeH
Hegocmamuvk, nauueHmobm cmaBa 3aBucum om kap-
guocmumyaauus. CvBpemeHHume npenopvku Ha EB-
poneuckomo gpy>kecmBo no kapguonozus nogkpensm
abrauusma Ha AV CbeguHeHuUemo Nnpu hauueHmu ¢
npegcopgHO MbkgeHe, Aow koHMpoA Ha cbpgeuHama
yecmoma u nog 90-95% BuBeHmpukyAHa cmuMyAauus.
To3u nogxog nogobpsBa omzoBopa kbM pecuHXpOHU-
3upawa mepanus, cucmoaHama ¢yHKuus u pemogenu-
paHemo Ha AsBa kamepa. B gbazocpoueH naaH Bogu go
nogobpeH ¢yHkuuoHanHusm kanauumem u kauecmBo
Ha >kuBom Ha nauueHma u HamaAsBa xochumaausauu-
ume 3a cbpgeyvHa HegocmamovyHocm [10, 11, 12].
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DiscussioN
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ablation in patients with atrial fibrillation, poor heart
rate control, and less than 90%-95% biventricular
pacing. This approach improves response to re-
synchronization therapy, systolic function, and left
ventricular remodeling. In the long term, it leads to
improved functional capacity and quality of life for
the patient and reduces hospitalizations for heart
failure [10, 11, 12].
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MEANACTUHOCKOIMNWA NPu NbPBUYEH APEBHOKAETBbYEH KAPLLIMHOM
B CPEANOCTEHMETO

U. A. UBaHoB, . Mume®B, H. jpazHeB
OmgeneHue no egpvgHa xupypaus, MBAA ,,Copue u Mosvk”“ — Bypzac

Peslome. [pebHokaembuHusm kapuuHoM e 3abonsBaHe ocHOBHO ¢ 6enogpobeH npousxog, Ho B uskalo-
yumenHo pegku cayvau moXke ga ce HabalogaBa u kamo nvpBuuHa MeguacmuHaAHa Maca. B npegcmaBe-
Husm cAyvau ce goknagBa 3a 48-zoguweH MoXk ¢ kauHuvHa nposiBa Ha cuHgpoM Ha 20pHa npa3Ha BeHa
u mymopHa ¢opmauus B8 20pHUsS MeguacmuHyMm, npumuckawa cbgoBeme Ha cpegocmeHuemo. 3Bop-
weHa e xupypauyHa uHmepBeHuus — BugeomeguacmuHockonus ¢ napuuanHa ekcuusus Ha mymopa, om
koumo npu XUcmoAO2UYEH U UMyHOXUCMOXUMUYEH aHaAu3 ce ycmaHoBaBa nbpBuueH gpebHokaembueH
HeBpoeHgokpuHeH kapuuHom Ha MmeguacmuHyma. MNpoBegeHo e MyamuMogaAnHo AeueHue, kamo caeg xu-
pypeudHama uHmepBeHuus nauueHmovm e AekyBaH ¢ xumuo- u Abuemepanus. MpocaegsBa ce akmuBHo
u kbm 8-Mu Meceu, cAeg guazHo3ama ce HabalogaBa Aunca Ha nepcucmupauwia cumMnmomamuka. Om
npoBegeHama koHmpoaHa MET/KT ce Hamupa MUHUMaAeH eguHuueH ¢pokyc ¢ MemaboAumHa akmuB-
Hocm B MeguacmuHyMa, 3HauumeAHa pegykuus Ha obema Ha mymopa U Aunca Ha komnpecus Bbpxy
MeguacmuHaAHUMe cbgoBe.

KalouoBu gymu: gpebHokaembueH kapuuHom Ha MeguacmuHyma, HeBpoeHgokpuHeH mymMop, Meguac-
muHockonus
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MEDIASTINOSCOPIC RESECTION OF PRIMARY SMALL CELL CARCINOMA
OF THE MEDIASTINUM

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

Thoracic Surgery Department, Heart and Brain Hospital — Burgas

Abstract. Small cell carcinoma is a disease mainly of pulmonary origin but in extremely rare cases it can
also be observed as a primary mediastinal mass. In the presented case, a 48-year-old man with a clinical
manifestation of superior vena cava syndrome and a tumor mass in the upper mediastinum compressing the
vessels of the mediastinum is reported. A surgical intervention was performed — videomediastinoscopy with
partial excision of the tumor from which primary small cell neuroendocrine carcinoma of the mediastinum
was detected during histological and immunohistochemical analysis. Multimodal treatment was carried
out and after the surgical intervention the patient was treated with chemotherapy and radiotherapy. It is
actively monitored and by the 8th month after diagnosis there is a lack of persistent symptoms. From the
monitoring PET/CT scan a minimal single focus with metabolic activity in the mediastinum was observed
with significant reduction in tumor size and lack of compression on the mediastinal vessels.

Key words: small cell carcinoma of the mediastinum, neuroendocrine tumor, mediastinoscopy

BbBEOEHUE INTRODUCTION

IpebHokaembuHusm kapuuHoMm e 3abonsBaHe, Small cell carcinoma is a disease that mainly
3acszawo OCHoBHO benus gpob, Ho B pegku cay-  affects the lung but in rare cases an extrapulmo-
yau MoXke ga ce HabalogaBa u ekcmpanyamoHaAn-  nary form can also be observed and the presence
Ha dopma, a Haauyuemo Ha nvpBuueH npousxog B  of a primary origin in the mediastinum is an ex-
MeguacmuHyma e uskalouumeaHa kadyucmuka [1].  ceptional condition [1]. Only a few cases have
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HoknaagBaHu ca camo Hskonako cayuas 8 aumepamy-
pama u nopagu azpecuBHus xog Ha 3aboasBaHemo
camo HAKoAKO om msax ca gocmugHaAu go AeyeHue
UAU ca ¢ HabalogaBaHa npexkuBsemocm Hag 12 me-
ceua [2]. MNMpousxogbm Ha mymopa He e U3ICHEH KoM
mo3u momeHm [3]. HezoBomo AeueHue e cmpozo
MyAmMugucuunAuHapHo u BkalouBa xupypaus, Xxumuo-
mepanus u Abuemepanus. Poasma Ha xupypausma e
Xucmoaoz2uuHama Bepudukauus Ha 3aboaaBaHemo u
cmpemexka kom uumopegykuus Ha mymopa [4]. Qua-
2Ho3ama Ha nbpBuuHus gpebHokAaembueH HEBPOEH-
gokpuHeH kapuuHom Ha meguacmuHyma (MAKHKM)
ce ocHoBaBa Ha koMBUHUPAHO XUCMOAO2UYHO U UMY-
HOXUCMOXUMUYHO u3cAaegBaHe [5].

LLEA

Ia ce npegcmaBu psgbk cayvau Ha meguac-
MUHaAeH MmyMop, guagHOCmuuupaH U mpemupaH
nNopBoHauYaAHO C Xupyp2uuyeH Memog — Meguacmu-
Hockonus, u ¢ nocaegBawa agloBaHmHa Avve- u Xu-
Muomepanus.

OnNNCAHUE HA KAVHUYHUA CAYYAT

MNpegcmaBame cayuyal Ha 48-zoguweH MbX, no-
cmbnuA ¢ onaakBaHus om 2pogHa boaka, 3agyx u no-
gyBaHe Ha AUUEMO U wusma, 3anoyHaAu om npegu
cegMuua u ¢ nocmosiHeH xapakmep. MNauueHmovm e
HacmaHeH nbpBoHauanHo B kapguoaoz2uuHO omge-
AEeHue nopagu gpbgHama 6oaka B8 nokou. He ca yc-
maHoBeHuU AabopamopHu omkAOHEHUS npu hapakAu-
HuuHume uscaegBaHusi. Om ¢usukanHus cmamyc e
ycmaHoBeH egeM Ha 20pHU kpalHuuu, Auue u wus.
Cneg npoBexkgaHe Ha cenekmuBHa kopoHapHa aHau-
ozpacdus He ce ycmaHoBsaB8a ucxemuuHa boaecm Ha
copuemo. MpoBegeHa e komnlombpHa momozpadus
€ uHmpaBeHo3eH koHmpacm Ha 2pbgeH kow u wus,
npu kosmo ce ycmaHoBsBa mekomvkaHHa mymop-
Ha maca ¢ pa3mepu 78/42/39 mm, pa3norokeHa B
20pHUsi cpegeH MeguacmuHymM, okasBawa komnpe-
cus Bbpxy 2opHama npasHa BeHa u uHbuAmpupawa
aopmHa gvea u bpaxuouedasuuHus mpyHkyc (due.
1A, due. 1B).

>> 30

been reported in the literature and due to the ag-
gressive course of the disease only a few of them
have received treatment or have an observed sur-
vival rate of more than 12 months [2]. The origin of
the tumor is not clear at this time [3]. Its treatment
is strictly multidisciplinary and includes surgery,
chemotherapy and radiotherapy. The role of sur-
gery is the histological verification of the disease
and the desire for cytoreduction of the tumor [4].
The diagnosis of primary small cell neuroendo-
crine mediastinal carcinoma (PMSCNC) is based
on combined histological and immunohistochemi-
cal examination [5].

Aiv

To present a rare case of a mediastinal tumor,
diagnosed and treated initially with a surgical method
— mediastinoscopy and subsequent adjuvant radio-
therapy and chemotherapy.

CASE REPORT

We present the case of a 48-year-old male
patient who was admitted with complaints of chest
pain, shortness of breath and swelling of the face
and neck. The patient was initially admitted to the
cardiology department due to chest pain at rest.
No laboratory abnormalities were found in blood
exam studies. From the physical exam were ob-
served edema of the upper limbs, face and neck.
After selective coronary angiography an ischemic
heart disease is not detected. Computed tomog-
raphy with intravenous contrast of the chest and
neck was performed, which revealed a soft tissue
tumor mass measuring 78/42/39 mm, located in
the upper middle mediastinum with compression
on the superior vena cava and infiltrating the aor-
tic arch and the brachiocephalic trunk. (Fig. 1A,
Fig. 1B).



Qua. 1B6. KT o6pas Ha ¢opmauusma B kopoHapeH nAaH.
TymopHama dopmauus (YepBeHa cmpenka) komnpecupa u
noumu HanbAHO 3aAuvaBa AymeHa Ha 20pHa npasHa BeHa
(cuHs cmpenka)

Fig. 1B. CT image of the formation in coronary plane.
The tumor formation (red arrow) compresses and almost
completely erases the lumen of the superior vena cava
(blue arrow)

Mopagu macuBHama uHpuAmpauus Ha 20AEMU-
me cvgoBe B cpegocmeHuemo ce B3e peweHue 3a
uszBvpwBaHe Ha MeguacmuHockonus € napuuanHa
ekcuusust Ha mymopa. VMiHmepBeHuusma e npoBege-
Ha nog obwa uHmybauuoHHa aHecme3sus. M3BvpweH
e uepBukaneH gocmbn 20 mm u e BbBegeH megu-
acmuHockon B npempaxeaneH nAaH go mymopHama
dopmauus, kegemo ce ekcuusupa napuuasHo ¢op-
Mauusma (¢ua. 2).

Mpouegypama npomuya 6e3 nepuonepamuBHu
YCAOXKHEHUS U hauueHmMbm € gexochumaau3upaH Ha
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Quz. 1A. KT obpas Ha ¢opmauusma B akcuaneH
nAaH. Tymopom e ombeasasaH ¢ uepBeHu cmpeaku u
okasBa komnpecus Bbpxy 2opHa npasHa BeHa, kosmo
€ C houmu 3aAuYveH AyMeH

Fig. 1A. CT image of the formation in axial plane.
The tumor is marked with red arrows and shows
compression on the superior vena cava which has
almost closed the lumen

: r-ug".i. il :“'

Due to the massive infiltration of the large vessels
in the mediastinum it was decided to perform medi-
astinoscopy with partial excision of the tumor. The
intervention was carried out under general intubation
anesthesia. A 20 mm cervical access was performed
and a mediastinoscope was inserted in the pretrache-
al plane to the tumor where the mass was partially
excised (Fig. 2).

The procedure proceeded without perioperative
complications and the patient was discharged on the
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2-pu nocmonepamuBeH geH. Peayamambm om xuc-
moAo2uUYHama guagHo3a e gpebHokaemuvueH kapuu-
HOM, a uMyHoxucmoxumusma nokasBa nosumuBHocm
Ha Chromogranin A u Synaptophysin, a cobweBpemeH-
Ha HeezamuBHocm 3a TTF-1 (Thyroid transcription
factor 1) u CDX2 (Caudal Type Homeobox 2).

MauueHmvm e ¢ nocregBawo npoBegeHa no3um-
POHHO-eMucuoHHa komnlomovpHa momozpacdus (MET/
KT), npu kosmo He ce ycmaHoBsBam gpyau ozHuwa
Ha 3abonsiBaHemo U ce npuema, ue ce kacae 3a nop-
BuueH gpebHokaembueH HeBpoeHgokpuHeH kapuuHom
Ha meguacmuHyMa. CbuweBpemMeHHO nauueHmMbvm € ¢
6bp30 npozpecupall, xog Ha 3aboasBaHemo u ymexk-
HEH CUHgpPOM Ha 2opHa hpaaHa BeHa u HoBonosBuA ce
cumMnmom — gucdoHus nopagu aHeaxkupaHe Ha AeBus
Bv3BpameH AapuHzeaneH HepB. Omkpum e HoBono-
ABuA ce gecHocmpaHeH naeBpaneH usAuB, koumo e
gpeHupaH, cneg koemo e u3BbpweHa Abvemepanus
(50 Gy) u nocaegBawu 4 kypca Ha xumuomepanus C
uucnAamuH u emono3ug. NMauueHmbm ce npocaegsaBa
u 8 OmgeneHue no 2pvgHa xupypaust Ha MBAA ,Copue
u Mo3bk* — Bypzac, kbm 8-Mu meceu, caeg nocmaBsHe-
MO Ha guazHo3ama U HayaAomo Ha AeyeHuemo, kamo
kbM MomeHma Hama nposiBa Ha KAuHUYHU onAakBaHus.
lhnacom My e BvacmaHoBeH u omokbm Ha Auuemo u
wusma e HanbAHO npemuHaA. Om koHmpoaHa [MET/
KT ce ycmaHoBsBa manvk yuacmovk Ha MemaboAumHa
akmuBHocm u e HacpoyeH hAaaH 3a npogbakaBaHe Ha
Xumuomepanusima.
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®Dua. 2. Mazneg Ha 2opHUs NoAloc Ha popmauusma no Bpeme
Ha MmeguacmuHockonus

Fig. 2. View of the upper pole of the formation during medi-
astinoscopy

2" postoperative day. The result from histological di-
agnosis was small cell carcinoma and immunohisto-
chemistry showed positivity for Chromogranin A and
Synaptophysin with negativity for TTF-1 (Thyroid tran-
scription factor 1) and CDX2 (Caudal Type Homeo-
box 2 protein).

The patient underwent positron-emission com-
puted tomography (PET/CT) which did not detect
any other foci of the disease, and it is assumed
that it is primary small cell neuroendocrine carci-
noma of the mediastinum. At the same time the
patient has a rapidly progressive course of the
disease and severe superior vena cava syndrome
with a newly appeared symptom — dysphonia due
to involvement of the left recurrent laryngeal nerve.
A newly appeared right-sided pleural effusion was
detected, which was drained followed by radiother-
apy (50 Gy) and subsequent 4 courses of chemo-
therapy with cisplatin and etoposide. The patient
was also monitored in the Department of Thoracic
Surgery of the Heart and Brain Hospital — Burgas
at the 8th month since the start of treatment and
at the moment there were no clinical complaints.
His voice has been restored and the swelling of
the face and neck has completely resolved. A con-
trol PET/CT scan reveals a small area of metabolic
activity and a plan for continuing chemotherapy is
scheduled.



OBCb)XOAHE

MeguacmuHanHume HeBpoeHgokpuHHU kapuu-
HoMu ca gokaagBaHu no-vyecmo cpeg MwvXkeme cbe
cpegHa Bb3pacm Ha nposiBa — 54 2oguHu [6]. MopBuu-
Huam OKHKM moxke ga ce nposiBu kamo Bcska gpy-
2a mMeguacmuHaAHa maca. [MauueHmume mo2am ga
umMam cuMnmoMu Ha komnpecusi UAU myMopbm MoXke
ga bbge omkpum cAyyauHo upe3 obpasHu uscaegBa-
Hus, HanpaBeHu 3a gpyau ueAu. 3nokavuecmBeHume
MeguacmuHaAHU myMopu ca CkAOHHU ga uHuAmpu-
pam B 6Aauskume cmpykmypu u nauueHmume mo2am
ga umam nposBu Ha 3agyx, gpe3z2aB 2aac, cmpugop
UAU CUHgPOM Ha 20pHa npasHa BeHa [7]. CuHgpombm
Ha 20pHa npas3Ha BeHa ce npu4vuHaBa om nocmeneH-
Ho komnpecupaHe Ha BeHama, koemo Bogu go omok
u pempozpageH kpvBeH nomok. Cumnmomume Mo-
2am ga BkalouBam kawauua, gucnHes, gucdazus u
nogyBaHe UAU Xxunepemus Ha wusma, AUUEMo U 20p-
Hume kpalHuuu. Yecmo konamepanHomo BeHO3HO
kpbBoobpauweHue npuyuHaBa guaamauus Ha NoBobpx-
HocmHume BeHu B 2pbgHama cmeHa [8]. Hawusm
nNayueHm NOCmMbNU CbC CUHGPOM Ha 20pHa npasHa
BeHa, cBbp3aH ¢ nogyBaHe Ha Auuemo, epbgHa bonka
u onpecus, ¢ nocregBawa gucdoHus.

HuaeHo3ama MNAOKHKM usuckBa kakmo namono-
2uyHa ugeHmuodukauus upes buoncus, paskpuBauwa
xapakmepHusa opz2aHougeH MogeA Ha mymopa, maka
U UMyHOXUCMOXUMUYHa no3umuBHocm 3a xapak-
mepHume mapkepu Ha HeBpoeHgokpuHHume mymo-
pu. XpomozpaHuH A u cuHanmMopuU3UH hoHAaCMOosAWEM
ce cuumam 3a Hal-cneuudpuyHume UMYHOXUCMOXU-
MuuHU mapkepu 3a HeBpoeHgokpuHHu mymopu [9].
OmHOCHO 2eHe3ama Ha me3u pegku mymopu ca
goknagBaHu gBe ocHOBHU meopuu 3a 0bsiCHeHUe Ha
npousxoga um: egHama BkalouBa aHomaauu B kae-
mbuHama muzgpauus, a Bmopusm pasznekga me-
pamomamo3eH npousxog. B nopBama xunomesa ce
cuuma, ye mymopume Bv3HukBam om pa3HOpOgHU
mbkaHHU eneMeHmu, Mugpupanu no Bpeme Ha ewm-
bpuoHanHOomo pas3Bumue, kamo Hanp. ekmonuuHu
napamupougHu >KAe3u u ocmambuu om nbpBuyHO-
mo uepBo [10]. BbB Bmopama xunomesa ce cmMsma,
ye mymopume npousxoXkgam om mepamom B 3agHus
MeguacmuHym [11]. B MomeHmMa obaue He cbuecm-
ByBam npeku gokazamencmBa, gokasBawu kos om
me3u xunomes3u e BspHa. Heobxogumu ca gonbAHU-
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DiscussioN

Mediastinal neuroendocrine carcinomas have
been reported more frequently among men with
an average age of onset of 54 years [6]. Primary
SCNCM can manifest itself like any other medias-
tinal mass. Patients may have symptoms of com-
pression, or the tumor may be detected by chance
through imaging studies done for other purpos-
es. Malignant mediastinal tumors tend to infiltrate
nearby structures, and patients may have manifes-
tations of shortness of breath, hoarseness, stridor
or superior vena cava syndrome [7]. Superior vena
cava syndrome is caused by gradual compression
of the vein, resulting in edema and retrograde blood
flow. Symptoms may include cough, dyspnea, dys-
phagia, and swelling or hyperemia of the neck,
face, and upper extremities. Often, collateral ve-
nous circulation causes dilatation of superficial
veins in the chest wall [8]. Our patient was admitted
with superior vena cava syndrome associated with
swelling of the face, chest pain and compression,
followed by dysphonia.

The diagnosis of PMSCNC requires both
pathological identification by biopsy, revealing
the characteristic organoid pattern of the tumor,
and immunohistochemical positivity for the typical
markers of neuroendocrine tumors. Chromogranin
A and synaptophysin are currently considered the
most specific immunohistochemical markers for
neuroendocrine tumors [9]. Regarding the genesis
of these rare tumors, two main theories have been
reported to explain their origin: one involves ab-
normalities in cell migration and the second con-
siders teratomatous origin. In the first hypothesis
it is considered that tumors arise from heteroge-
neous tissue elements that have migrated during
embryonic development such as ectopic parathy-
roid glands and remnants of the primary intestine
[10]. In the second hypothesis, it is believed that
the tumors originate from a teratoma in the pos-
terior mediastinum. However, there is currently no
direct evidence proving which of these hypothe-
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menHu u3caegBaHus 3a ussfcHaBaHe Ha xucmogzeHe-
3ama Ha nbpBuyHUMeE MeguacmuHaAHU HeBpoeHgo-
kpuHHU kapuuHomu.

Kbom momeHma Hama ymBbpgeHu ficHU Hacoku 3a
AeveHuemo Ha NOKHKM nopagu pegkocmma Ha 3a-
6onsBaHemo. Xupyp2uuHOmMO A€YEHUE, JONBAHEHO C
Xumuomepanus U Abuemepanus, Moxke ga obaekuam
cuMnmomMume Ha nauueHmume u ga ygbakam npe-
»kuBsemocmma um. lpozHo3ama npu hauueHmu ¢
NopBuvHU HeBpoeHgokpuHHU mymMopu ocmaBa Aowa
nopagu yecmomama Ha AokanHu peuuguBu u me-
macmasu cAeg xupypauuHa ekcuusus [12].

MeguacmuHockonusma e MuHumManHo uHBa3uBeH
Memog 3a uHmepBeHupaHe Bobpxy cmpykmypume Ha
20pHUsa cpegeH meguacmuHym [13]. Ta gaBa Bbamoxk-
Hocm 3a 6bp30 nocmonepamuBHo Bv3cmaHoBsBaHe
Ha nauueHmume, nopagu Auncama Ha mpaHcnaeBpa-
AeH gocmbn, koumo e cBbp3aH ¢ no-Bucoka yecmoma
Ha YyCAOXKHeHus, HanazaHe Ha mopakaAHu gpeHaxku
nocmonepamuBHo, no-npogbAkumenHa 6oaka u ¢u-
3uyecko ozpaHuuaBaHe Ha nauueHma. VMIHmepBeHuu-
ama e cBop3aHa C MUHUMaAeH pa3pe3 Ha wusma u
paboma B 30Ha 6e3 boakoBu peuenmopu, koemo gaBa
kamo pe3yamam MuHuUMaAHa nocmonepamuBHa 6oa-
ka u Aunca Ha Heobxogumocm om npogbakumenHa
aHaAnz2e3us. ToBa npaBu memoga npegnoyumaHa mex-
Huka npu u3zbopa Ha nogxog koM MeguacmuHaAHU my-
MOpHU Macu ¢ xapakmepucmukama Ha NMOKHKM.

3 AKAIOYEHUE

MopBuyHusm gpebHokaemvueH HeBpoeHgokpu-
HeH kapuuHoMm Ha MeguacmuHyma e uskAlouumeaHo
psigko 3abonsBaHe. MNpu HaBpemeHHa guazHo3a na-
uueHmume nogaekam Ha MyAmumMogaAHa mepanus
u ce HabalogaBam obHagedkgaBawu pesyamamu Bo-
npeku nbpBoHauaAHO MpauyHama npozHo3a U azpe-
cuBHusm xog Ha 3abonsBaHemo. MeguacmuHocko-
nusma e memog ¢ Bogewa poAs 3a guagHocmukama
U XUpyp2uyHOmoO AeuyeHue Ha mo3u Bug mymopu,
yuemo npegumcmBo e MuHuMaAHama uHBasuBHocm,
H6op3omo BbacmaroBsB8aHe u Huckusm puck om yc-
AOXKHeHus.
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ses is true. Further research is needed to clarify
the histogenesis of primary mediastinal neuroen-
docrine carcinomas.

At present, there are no established clear
guidelines for the treatment of PMSCNC due to
the rarity of the disease. Surgical treatment, com-
plemented by chemotherapy and radiotherapy can
relieve patient symptoms and prolong their survival.
The prognosis in patients with primary neuroendo-
crine tumors remains poor due to the incidence of
local recurrences and metastases after surgical
excision [12].

Mediastinoscopy is a minimally invasive method
of intervening on the structures of the upper middle
mediastinum [13]. It allows for rapid postoperative re-
covery of patients due to the lack of transpleural ac-
cess which is associated with a higher incidence of
complications, the placement of thoracic drains post-
operatively, longer pain and physical limitations of the
patient. The intervention is associated with a minimal
incision in the neck and work in an area without pain
receptors which results in minimal postoperative pain
and no need for prolonged analgesia. This makes the
method a preferred technique when choosing an ap-
proach to mediastinal tumor masses with the charac-
teristic of PMSCNC.

CoNCLUSION

Primary small cell neuroendocrine carcinoma of
the mediastinum is an extremely rare disease. With
timely diagnosis patients are subject to multimodal
therapy and encouraging results are observed, de-
spite the initially poor prognosis and the aggressive
course of the disease. Mediastinoscopy is a leading
method for the diagnosis and surgical treatment of
this type of tumor, the advantage of which is minimal
invasiveness, quick recovery and low risk of compli-
cations.
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NHCTPYKUWN KbM ABTOPUTE

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

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

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

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

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

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

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

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

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

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

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

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

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

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

Volume (approximately) of submitted papers:

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

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

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

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

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

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

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

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

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

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