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CaxeTtak

Situs inversus totalis je peTka KOHreHuTanHa aHomarnuja Kojy Kapaktepu-
e nosuumnja abaoMuHanHmX, TopakanHux opraHa u cpua koja je cynpor-
Ha HOpMarHoj aHaToOMCKoj no3vuwmju (eHr. mirror-image). MNpouetyje ce
0a je uHumpeHumja situs inversus totalis y onwtoj nonynaumjy 1 : 6500
— 1:25000. Situs inversus totalis moxe 6UTU yapyXeH ca NpUMapHOM
LUnujapHoOM AMCKMHE3NjOM, CTPYKTYPHUM aHOManunjama cpua 1 KOHreHu-
TanHMM aHomanvjama BUCLEeparnHux opraHa, Te KNuHWYKa cnvka 3aBucu
of NPUAPY>XEHUX KOHreHUTanHux aHomanvja. Mehytum, y BehuHu criyya-
jeBa oBe ocobe HeMmajy NMpuapyXeHe KOHreHuTanHe aHomanuvje, Hemajy
Teroba u gujarHosa ce Hajuelhe noctaBrba CriydajHO TOKOM fiekapcKor
npernega. C 063MpoM Ha MHBEp3aH MoMoxaj TopakanHux u abgomuHan-
HWX opraHa, KINMHU4Ka cnvka abgomuHanHux v kapavoBackynapHux 6o-
necTn moxe GUTK aTUnNU4Ha, a No3HaBaHEM HUXO0BE aHaTOMUje MOXEeMO
n3behun aujarHoCcTUYKe rpeLuke, Komnnvkaumje n HenosorbaH ncxoa. OBo
je mpukas cnyyaja Tporoguwher geyaka ca situs inversus totalis, 6e3
NPUOPYKEHNX KOHrEHUTaNHUX aHoManwuja, Kog Kojer je aujarHosa nocra-
BIbeHa TOKOM UCnUTMBaka hebpunHoCTM HejacHe eTnonoruje.

Krby4He peuwm: situs inversus totalis, npumapHa umnujap-
Ha OUCKUHE3MWja, KOHreHUTarnHe aHomanuje

YBog

Yobu4yajeHn pacnopepq yHyTpalkux opraHa (situs solitus
totalis) nogpasymeBa fa ce cpLe Hanasu y NieBoj NofoBUHN
rpyaHor Kowa (nesono3uuuja) ca BPXOM KOjU je YyCMepeH
Ka neso (nesokapauja); MOpPdONOLLKM AecHa NpeTkoMopa
Ce Hanasu AecHo, OOK je MOpdOoNoLWKM NieBa NPeTKOMO-
pa noctaBrbeHa NneBo; AecHo nnyhHO Kpuio, cacTaBrbe-
HO 13 Tpu nobyca, y AeCHOj je MONOBMHU rPYAHOT KoLwa, a
neso nnyhHO Kpuro, cacTaBrbeHO 13 aBa nobyca, y neeoj
MOMOBWHW TPYLQHOT KOLUA; jeTpa ce Hamnas3wu ucnog AecHe
xemvavjadparme, AOK je Nonoxaj xenygayHor mexypa u
cnesunHe ncnofd nese xemuaujadparme [1].

Situs inversus totalis kapakTepuwe 06GpHYT nonoxaj ab-
AOMVHAanHMX, TopakanHux opraHa wu cpua (eHr. mirror-
image). To je peTka KOHreHuTanHa aHoManuja koja HacTa-
je 36or rpelaka paHo y eMbpuoreHesn, koje AoBode A0
NonoXajHUX aHomanuja BUCLEparHUX opraHa u CpyaHux

Abstract

Situs inversus totalis is a rare congenital anomaly characterized by the
mirror-image position of abdominal and thoracic organs, and the heart
compared to their normal anatomical position. The estimated prevalence
of situs inversus totalis in the general population ranges from 1:6500 to
1:25000. Situs inversus totalis can be associated with primary ciliary dys-
kinesia, structural abnormalities of the heart, and congenital anomalies of
visceral organs, and the clinical picture depends on the associated con-
genital anomalies. However, in most cases, individuals with situs inversus
totalis do not have associated congenital anomalies and health problems
and the diagnosis is usually made incidentally during a medical examina-
tion. Due to the reverse position of thoracic and abdominal organs, the
clinical picture of abdominal and cardiovascular diseases in these indi-
viduals can be atypical, and knowledge of their anatomy can help avoid
diagnostic errors, complications, and unfavourable outcomes. This is the
case of a three-year-old boy with situs inversus totalis, without associated
congenital anomalies, in whom the diagnosis was made during the inves-
tigation of fever of unknown aetiology.

Keywords: situs inversus totalis, primary ciliary dyskine-
sia, congenital anomalies

Introduction

The usual position of internal organs (situs solitus totalis)
means that the heart is on the left side of the thoracic cav-
ity, with the tip pointing to the left (levocardia); the morpho-
logically right chamber is located to the right, while the mor-
phologically left chamber is positioned to the left; the right
lung, composed of three lobes, is located in the right half of
the thoracic cavity and the left lung, composed of two lobes,
in the left half of the thoracic cavity; the liver is positioned
below the right hemidiaphragm, while the stomach and the
spleen are located below the left hemidiaphragm [1].

Situs inversus totalis is characterized by the reverse posi-
tion of abdominal and thoracic organs and the heart (so-
called “mirror-image”). This is a rare congenital anomaly
that occurs as an error of early embryogenesis, leading to
positional anomalies of visceral organs and cardiac ventri-
cles, where they end up in positions opposite to their nor-
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npeTkoMopa 1 HMX0Be NoKanu3saumje CynpoTHO 0f HMXO-
BOI HOpMAasiHOI aHaTOMCKOr MofioXaja, Kao M rpeLuaka u
HeLUTO KacHuje, TOKOM dheTanHor xuBoTta (oko 23. gaHa),
Kada gornasv 4o abHopmanHe poTtauuje cpyaHe LeBu yne-
BO (L-loop) ymecTo yaecHo (D-loop) n oo abHopmarnHe xo-
pu3oHTanHe murpauuje (Bepsvje) cpua y AeCHy noroBuHY
rpyaHor kowa [2].

Mpouemyje ce aa je yuyectanocT situs inversus totalis y on-
wToj nonynaumjn 1 : 6.500 — 1 : 25.000 1 TO HewTo Yewhe
Ko, ocoba MyLLKOr norna y 0OAHOCY Ha 0cobe XeHCKOor nona
1,5 :1 [3].

Situs inversus totalis moxe 61T yapyXeH ca:

°  MNpUMapHOM UunujapHoM AuckuHesujom (KapTtareHe-
poB cuHApom) [4];

e CTPYKTYpHUM aHoManujama cpua [2] (Tabena 1);

* W KOHreHuTanHuMM aHomanvjama BucLepanHux opraHa
[2,5,6,7,8].

Tab6ena 1. KombuHauuje Bucuepo-atpujanHor situsa u
nosvuuje cpua ca WMHUMAEHLOM CTPYKTYPHUX aHoManwuja
cpua

mal anatomical positions; it can also be a consequence
of errors occurring later in foetal life (about day 23), due
to abnormal rotation of the heart tube to the left (L-loop)
instead of the right (D-loop) and abnormal horizontal mi-
gration of the heart to the right-hand half of the chest [2].

The frequency of situs inversus totalis in the general pop-
ulation is estimated to 1 : 6,500 — 1 : 25,000 and it occurs
slightly more frequently in males than in females, in a ratio
of 1.5 :1 [3].

Situs inversus totalis may be associated with:

« primary ciliary dyskinesia (Kartagener syndrome) [4];

» structural heart anomalies [2] (Table 1);

« and congenital anomalies of visceral organs [2, 5, 6,
7, 8].

Table 1. Combination of viscero-atrial situs and heart posi-
tion with structural heart anomaly incidence

KombuHauuja Bucuepo-atpujanHor situsa n nosuumje cpua
Combination of viscero-atrial situs and heart position

Byn6oBeHTPUKYNapHO yBpTawe

Bulboventricular twist

D-loop

L-loop

MHumaeHUa CTPYKTYPHUX
aHomanuja cpua
Structural heart

Mo3uuumja cpua
Heart position

anomaly incidence

KomnneTtHa murpauuja U3ocTtaHak murpaumje INleBokapauja 0.8%
Complete migration No migration Levocardia 070
Situs HekomnneTHa murpaumja HekomnneTHa murpaumja Me3okapauvja 0.8%
solitus Incomplete migration Incomplete migration Mesocardia o7
U3ocTaHak murpauuje KomnnertHa murpauuja [ekcTpokapauja 90%
No migration Complete migration Dextrocardia °
U3ocTtaHak murpaumje KomnneTtHa murpauuja [ekcTpokapauja 59%
No migration Complete migration Dextrocardia °
Situs HekomnneTHa murpaumja HekomnneTHa murpaumja Me3okapauvja 0.8%
inversus Incomplete migration Incomplete migration Mesocardia 70
KomnnetHa murpauuja U3ocTtaHak murpauuje JleBokapauja 95%—100%
Complete migration No migration Levocardia © °

MpeyseTo oA ped. 2

KnuHundka cnuka ocoba ca situs inversus totalis 3aBucu of
NPUAPYXEHNX KOHFEHUTANHUX aHomanwuja, anu y BehuHu
crnyyajeBa oBe 0cobe cy acMmnTomarcke U gujarHosa ce
Hajyewhe nocTassba Cry4yajHO TOKOM fiekapcKor npernena
[2, 3-8].

OBo je nmpukas cnydvaja Tporoguwher gevaka ca situs
inversus totalis, 6e3 NpuApPy>XEHNX KOHreHMTanHMx aHoma-
nwuja, KOA Kojer je aujarHosa noctaBrbeHa TOKOM UCMUTUBA-
Ha ebpunHoOCTn HejacHe eTnonoruje.

Taken from ref. 2

The clinical picture of a person with a situs inversus totalis
depends on associated congenital anomalies, but in most
cases these persons are asymptomatic and are usually
diagnosed accidentally during a medical examination [2,
3-8].

This is a case report of a 3-year-old boy with a situs in-
versus totalis, with no associated congenital anomalies,
where the diagnosis was made during an examination for
a fever of unknown aetiology.
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Mpukas cnyyaja

[evak y3pacta 3 roguHe n 3 Meceua ynyheH je y Hawy
yCcTaHoBY 300r nosuLleHe TenecHe Temnepatype o 40 °C
Koja je Tpajana yHasag 3 gaHa; Ha [aH npujema Jedak je
noyeo ga nospaha. AHTUMUKPOOHa Tepanuja je 6una 3a-
novera.

[evak je npBo geTe 13 npsBe ypeaHe TpyaHohe, notaga-
LKW NCMXOMOTOPHW pasBoj je NpoTekao ypeaHo. PeqoBHo
je BakumHucaH npema kaneHgapy BakuuHaumje. Huje uc-
norbuo aneprvje Ha xpaHy 1 nekose. 1o peunma majke,
MMao je NoHaBSbaHe M ydecTane UHdeKuunje ropwnx pe-
CnMpaTopHMX NyTeBa.

Ha npujemy je 6uo Bucoko cebpunat (39,4 °C), Taxukap-
OnyaH, bnege koxe 6e3 matonolwkux edropecueHumja,
Tonne nepudepuje, CBeCTaH, aguHamu4vaH, rnvkemuja
n3mepeHa Ha rnykomepy je 6una 4,8 mmol/L. Hoc je 6uo
NpoxofaH, XAPeno u TOH3uNe XMNepemMu4Hu, yCcHe cyBe,
jesvk 6eo, obnoxeH. MPygHN KoL CMMEeTpUYaH, paBHOMep-
HO pecnMpaTopHO NokpeTaH. [incajHu wym je 6mo Hopma-
naH, cumeTpudaH, npaheH peTkum nykoTuma. AyckynTa-
TOPHO Hanas Ha cpuy je 6uo HeynaarbUB, BepOBaTHO 300r
Manor rpyaHor Kola, CpYaHu TOHOBU Cy BUnu jacHu, HUCY
PErMcTpoBaHN NaToOMOLLKM LWYMOBW, NMyNceBU demoparHe
apTepuje nannabunHu cMMeTpUYHO ca OpaxujanHum. Tp-
Oyx je 6uo mek, 6e3 nannabunHe opraHomeranuje, JyjHe
nepucrtantuke. leHnTanuje mywwkor Tuna. Bpar je 6uo cro-
©opaH, MeEHUHrearsnHu 3HauM HeraTUBHW.

Jlabopatopujcke aHanmse Ha npujemy: CRP 50 mg/L, SE
30 mm/h, aHTUCTPENTONU3NHCKN TUTap: HeratueaH, ou-
©puHoreH 4,01 mg/L, Le 17,3 (Neu 83,4%, Lym 10,6%, Mo
5,8%, Eos 0,1%), Er 4,2, Hgb 106 g/L, Hct 0,33 L/L, Tr
249. bmoxemujcke aHanuse cy oune y rpaHuuama pede-
pPeHTHUX BpegHocTn. Hanas y ypuHy je 6uo ypegaH. bpau
aHTUreHckn Tect Ha SARS-CoV-2 n PCR TecT Ha SARS-
CoV-2 cy 6unu HeraTuBHMW.

OTOpWHONaPUHIOMNOLLKMM MPEFNENOoM je youeHa xunepe-
Muja nese 6ybHe onHe pyGHO NOCTEPUMOPHO U XMnepemuja
Xopena u ToH3una.

Pagnorpadumjom cpua u nnyha yodeHo je ga ce cpue Ha-
nasv y OecCHOj MOSMOBUHM TPyOHOr KOLla, ca BPXOM KOju
j€ yCMepeH Ka OecHO, cpyaHa CeHKa ypegHe BernuvuuvHe,
npasBuIHe KoHdUrypaumje; HUCY youeHe NMHUNTPaTUBHE
ceHke y nnyhHoOM napeHXuMMy; KOCTO(PEHUYHU CUHYCU
cnobogHu; mncnopg gecHe xemugujacpparme ce yodaBao
XenygadyHm mexyp, Te je nocTaBrbeHa CyMha Ha Situs
inversus totalis (Crnivka 1).

Case report

A boy, aged 3 years and 3 months, was referred to our
facility for fever up to 40°C lasting 3 days; on the day of
admission, the boy started vomiting. Antimicrobial therapy
had been initiated.

The boy was the first child from a first, normal pregnancy,
and the psycho-motor development up to the time of the
examination had been normal. He had been regularly vac-
cinated according to the vaccination calendar. He had not
developed any allergies to food or medicine. According to
the mother, he had repeated and frequent upper respirato-
ry tract infections.

At admission, he had high fever (39.4 °C), tachycardia, his
skin was pale with no pathological efflorescence, he was
peripherally warm, conscious, adynamic, his glycaemia, as
measured using a glucometer, was 4.8 mmol/L. His nose
was clear, pharynx and tonsils were hyperaemic, lips were
dry, tongue was white and coated. The chest was symmet-
ric, with even respiratory movements. Respiratory sounds
were normal, symmetrical, accompanied by a few cracks.
Auscultatory findings of the heart were non remarkable,
probably due to a small chest, heart sounds were clear, no
pathological murmurs were registered, pulses of the fem-
oral artery were palpable symmetrically with the brachial.
The abdomen was soft, with no palpable organomegaly,
and the peristalsis was audible. The genitalia were of male
type. The neck was free moving, meningeal signs nega-
tive.

Laboratory findings at admission: CRP 50 mg/L, SE 30
mm/h, antistreptolysine titre: negative, fibrinogen 4.01
mg/L, Le 17.3 (Neu 83.4%, Lym 10.6%, Mo 5.8%, Eos
0.1%), Er 4.2, Hgb 106 g/L, Hct 0.33 L/L, Tr 249. Biochem-
ical findings were all within reference values. The urine
analysis was normal. Both rapid antigen test for SARS-
CoV-2 and PCR test for SARS-CoV-2 were negative.

Otorhinolaryngological examination revealed hyperaemia
of the posterior periphery of the left eardrum, as well as
hyperaemia of the pharynx and the tonsils.

Cardiac and pulmonary radiography showed that the heart
was located in the right half of the thoracic cavity, with the
tip pointing to the right, the heart shadow was of normal
size and regular configuration; no infiltrating shadows were
observed in the pulmonary parenchyma; costophrenic si-
nuses were free; the stomach was visible below the right
hemidiaphragm, and the suspicion for situs inversus totalis
was set (Figure 1).
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Cnuka 1. Pagnorpaduja cpua v nnyha Tporoguiikser geya-
Ka ca situs inversus totalis: cpue ce Hanasu y AecHoj nono-
BVHM FPYAHOT KOLLA, Ca BPXOM KOjU je YCMepeH Ka AeCHO, UC-
nog gecHe xemuavjadparme ce yoyasa xenygadHum mexyp

YnTpa3By4yHMM npernegom abgomeHa je yodeHo aa je je-
Tpa nonoXxeHa UCNoA nese xemuanjadgparme, ypegHe se-
NNYNHE, XOMOTreHe exoCTpyKType 0e3 dokanHux nesuja u
xornecTase. XXy4yHa kecuua ypenHe nebrouHe 3mpa u 6e3
cTpaHor cagpxaja. CrnesnHa nonoxeHa vucnog AecHe xe-
Muanjacparme, ypegHe BenuvyuHe, xomoreHa. lNaHkpeac,
aopTa, napaaopTaniHO Mnogpydje ypeaHor ynTpasByYHOr
Hanasa. bybpean ypegHe BenuunHe n gebrouHe napeHxu-
Ma, 6e3 gunarauuje nujenokanukcHor cuctema. Y abgome-
HY HWje YO4YEeHO MpUCYCTBO CrnobogHe TEYHOCTMU.

Ha 12-kaHanHom nospumHckom EKI-y youeHa je gecHa
cpyaHa 0CoBWHa, HeraTueaH p Tanac, QRS komnnekc n T
Tanac y npBoM CTaHAap4HOM OABOAY, MO3UTMBaH p Tanac
y ogBoay aVR, HeratuaH p Tanac u QRS koMnnekc y oa-
Boay aVL, HeraTuBHWM T Tanacu y npekopauvjanHuMm OfBO-
OuMa 1 NpOrpecrMBHO CMakMBawe amnnntyge R Tanaca
on V1-V6 (Cnuka 2a). lNoctaBrbakeM npekopaujanHmux
enekTpoda Ha OeCHY MOSOBMHY FPy4HOr Kowla 4obunm cmo
HopMarHy nporpecujy R Tanaca y npekopavjanHum oggo-
anma (Cnvka 20).

Scale: 0.70 |
Carestream Health R&D Hospital

Figure 1. Radiography of the heart and lungs of a three-
year-old boy with situs inversus totalis: heart is located in the
right half of the thorax, with the tip pointing to the right, the
stomach is visible below the right hemidiaphragm

Ultrasound examination of the abdomen revealed that the
liver was located below the left hemidiaphragm, that it was
of normal size, homogenous echostructure and showed no
focal lesions or cholestasis. Gall bladder showed a nor-
mal wall thickness and no foreign material. Spleen was
located below the right hemidiaphragm, it was of normal
size and homogenous. The pancreas, aorta, paraaortic
area all showed normal ultrasound findings. The kidneys
were of normal size and parenchymal thickness, showing
no dilation of the pyelocaliceal system. No free fluid was
observed in the abdomen.

On the 12-channel surface ECG, the right cardiac axis,
negative p wave, QRS complex and T wave were observed
in the first standard lead, positive p wave in the aVR lead,
negative p wave and QRS complex in the aVL lead, neg-
ative T waves in precordial leads, as well as progressive
reduction of R wave amplitude from V7-V6 (Figure 2a). By
placing precordial electrodes on the right side of the chest,
normal progression of the R wave was observed in the pre-
cordial leads (Figure 2b).
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Cnuka 2a. 12-kaHanHu nospwwuHckn EKIT 3anuc tporo-
Ouwker gevaka ca situs inversus totalis (npekopgujan-
He enekTpode NOCTaBIfbEHE Ha NEeBY MOMOBUHY TPyaHOr
KoLla): AecHa cpyaHa OCOBMHa, HeratMBaH p Tanac, QRS
Komnnekc u T Tanac y NnpBoM cTaHgap4HOM oABofay, Nosu-
TMBaH p Tanac y ogsoay aVR, HeratmBaH p Tanac u QRS
Komnnekc y ogsoay aVL, HeratueHu T Tanacu y npekopau-
janHuM oaBoAMMa M MPOrPeCcUBHO CMarbVBakbe aMrnuTy-
ne R tanaca y npekopaujanHum ogsoauma og V1-V6
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Cnuka 26. 12-kaHanHu nospwmHckn EKIT 3anuc Tporo-
Ovwker gedaka ca situs inversus totalis (npekopgujan-
He enekTpode NoCTaBIbeHEe Ha OECHY MOMOBWUHY TPYLHOT
Kolua): HopMarnHa nporpecuja R Tanaca y npekopgujan-
HUM O4BOAMMA

Exokapavorpadckum npernegom je yodyeHo ga ce cpue
Hanasu y AecHOj NOMOBUHN FPYAHOT KOLLa ca BPXOM Koju je
YCMEepeH Ka AeCHO, aopTa nocTaBrbeHa ecHO, JoHa Ka-
BarnHa BeHa neBo, MOPONOLLKN AeCHa NpeTkoMopa NeBo,
a MopdOroLLKM NeBa NPeTKOMoOpa AeCHO, aTPUOBEHTPUKY-
napHu 1 BEHTPUKYNoapTepmjcku cknag, AeCHN aOpTHU NYK,
©e3 Apyrux CTPyKTYpHUX aHOManuja cpua.

[evak je neyeH opanHOM aHTMMUKPOOHOM TepanujoM y3
CUMNTOMATCKy Tepanujy, og Tpeher gaHa xocnuTtanusa-
umje je acpebpunaH, cBe Bpeme je CTabUNHUX BUTANHUX
napamertapa, TornepuLle oparnHu yHoc. TOKOM xocnutanu-
3auuje gonasv go Hopmanusauuje napameTtapa nHdpnama-
umje. OTnyLwTEH je ca ogerbewa Aobpor onwTer cTawa ca
NpenopykoM fa ce jaBu y TepuujapHy 34paBCTBEHY yCTa-
HOBY paju reHeTCKOr UCNUTUBaHA.

Ouckycuja

[ujarHosa situs inversus totalis y KNWHWUYKO] Mpakcu Moxe
ce nocTaBuTK Kopuwherem paguorpadckux Metoga — pa-
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Figure 2a. 12-channel surface ECG of a 3-year-old boy
with situs inversus totalis (precordial leads placed on the
left half of the chest): right cardiac axis, negative p wave,
QRS complex and T wave in the first standard lead, pos-
itive p wave in the aVR lead , negative p wave and QRS
complex in the aVL lead, negative T waves in precordial
leads, as well as progressive reduction of R wave ampli-
tude in precordial leads from V71-V6
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F|gure 2b. 12-channel surface ECG of a 3-year-old boy
with situs inversus totalis (precordial leads placed on the
right half of the chest): normal progression of R waves in
precordial leads

Echocardiographic examination revealed that the heart
was located in the right half of the thoracic cavity, with the
tip pointing to the right; the aorta was set on the right, the
inferior vena cava on the left, the morphological right ven-
tricle was on the left and the morphological left ventricle
on the right, atrioventricular and ventriculoarterial concor-
dance were observed, including the right aortic arch, with-
out other structural heart anomalies.

The boy was treated with oral antimicrobials with symp-
tomatic therapy, as of the third day of hospitalization he
was afebrile, his vital parameters were stable the entire
time and he tolerated oral intake. During hospitalization,
his inflammation parameters normalized. He was dis-
charged from the hospital in good general condition, with
a recommendation to report to a tertiary health care facility
for genetic testing.

Discussion

The clinical diagnosis of situs inversus totalis can be estab-
lished by radiographic methods - radiography, ultrasound,
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avorpaduje, ynTpasByka, KOMMNjyTepnsoBaHe Tomorpadu-
je (eHr. CT) n marHeTHe pesoHaHumje (eHr. MR) [3] n 12-ka-
HanHor nospLumHckor EKIM-a [9].

Kog nauuwjeHaTa ca AeKCTpokapaujoM Ha 12-kaHarHom
nospLumHckom EKI-y yoyaBa ce 3HayajHa gecHa ocoBMHa
p Tanaca n QRS komnekca y Bugy HeratTuBHuX p Tanaca,
QRS komnnekca u T Tanaca y NpBOM CTaH4apAHOM OABO-
4y, AOK je Tunu4yHa nporpecuja QRS Komnnekca y npekop-
OunjanHum ogsoavMma (HajBuLle yoursuBa y oasoguma V4-
V6) — peBep3Ha. OBakaB enekTpokapgunorpadckm obpasay,
YyOuUrbMB y NpeKkopAunjanHuMm OABOAMMA je 3HayajaH 3a
pasnukoBawe mirror-image OekcTpokapauje on Hanasa
Cny4ajHO OOpHYTMX EeKCTPeMUTETHUX enekTpoda, kaga
ce yoyaBa HopmarHa nporpecuja R Tanaca y ogsogvma
V1-V6. Kog naumjeHaTa ca OeKCTpoKapgujom, oBpHyTUM
nocTaBrbakeM EKCTPEMUTETHUX ernekTpoda, Aobuhemo
HopMarnaH obpasau p Tanaca n QRS Komnnekca y ekcrpe-
MUTETHMM OfBOAMMA, a OECHO—IIEBOM peopujeHTaumjoM
npekopauvjanHux enektpoga (ogsoau V1r-V6r) pobuhemo
TMNn4yaH obpasay, centanHe genonapusawuuje u Nnporpecu-
jy R Tanaca Ha noBpLUMHCKOM 12-kaHanHoM EKI-y [9].

YapyxeHocT situs inversus totalis n npumapHe LunujapHe
OMCKMHe3nje HasmBa ce KaptareHepoB CMHAOPOM KOju Ka-
pakTepuvLle NpUCYCTBO KINWHWYKE Tpujage: Situs inversus
totalis, xpoHU4Ha ynana napaHasanHux WwynrbmHa n 6pox-
xunektasunje [10]. Npoueryje ce aa oko 50% ocoba ca npwu-
MapHOM UUNNjapHOM AUCKUHE3NjOM uMa Situs inversus
totalis. MpumapHa uunujapHa gUCKMHE3Mja je ayTO30MHO
peLecrBHO oborberwe KoA Kojer ycrnen gucdyHKumje um-
nuja gonasu 0o HapyllaBaha hUXOBE NOKPEeTIbUBOCTY [4].
Linnwvje cy, anadynuama Hanvk, NOKpeTHe opraHerne Koje ca
noBpLUnHe henuvje ypawajy y ekcTpauenynapHu mMaTpukc.
Hanase ce Ha NOBPLUMHU pPasnNUUUTUX TKUBA, YKIby4yjyhu
N pecnupaTopHu enuTern, rae ycred HUuxoBe CMareHe
MOKPETIbMBOCTM [0Nasu A0 CMakeHOr MyKoummujapHor
KnupeHca, ycneq vyera moxe gohv 0o HactaHka XpOHUYHOr
OpoHxuTMCa 1 BpOHXMEKTa3Mja, XPOHUYHE ynane Crny3Hu-
Lue Hoca M MmapaHasarnHux LynibUHa U XPOHWYHE ynane
cpeawer yxa. Kog myLukapaua moxe 6uTtn y3pok Hennoa-
HOCTM ycrnen OMcyHKumnje akcoHema pena cnepmaTo3oun-
0a, n, caMMMm TUM, bMXOBE CMaHeHe NokpeTbuaocTu [10].
Linnwvje ce Takohe Hanase 1y okBupy embproHarnHe CTpyk-
Type Koja ce 03Ha4yaBa Kao node, rae CBOjUM KpeTakweM y
CMepy Kasarbke Ha caTy ycMepaBajy KpeTawe TEYHOCTU Y
HEMY YIIEBO N TAaKO Y4ECTBYjy Yy yCrnocTaBibakwy HopMari-
HOI aHaTOMCKOT pacrnopeaa yYHyTpallHux opraHa. Y oacy-
CTBY OBaKBOI ycMepaBaha Toka TEYHOCTU TOKOM embpuro-
HanHor pasBoja, NUTawe je cnydvaja ga nu he yHyTpallwbm
opraHu 3aysetu HopManaH Unm NoTnyHo OBpHYT aHaToM-
cku nonoxaj [11]. AujarHo3a npumapHe uunujapHe QUCKU-
He3uje MoXe ce noctaButh brush Guoncmjom HaszanHe unm
OpoHXMjanHe cny3Hule, MepeHeM HasarHor a3oT-MOHOK-

computerized tomography (CT) and magnetic resonance
imaging (MRI) [3] as well as using 12 channel surface ECG
[9].

In patients with dextrocardia, the 12-channel surface ECG
shows a significant right axis of the p wave and QRS com-
plex as negative p waves, QRS complexes and T waves in
the first standard lead, while the typical progression of the
QRS complexes in the precordial leads (which is mostly
visible in leads V4-V6) is reverse. This ECG pattern visible
in precordial leads is important for differentiating mirror-im-
age dexocardia from the findings resulting from accidental-
ly reversed placing of limb leads, where there is a normal
progression of R waves in the V7-V6 leads. In patients with
dexocardia, by placing the limb leads in reverse locations,
we will get a normal pattern for p waves and QRS com-
plexes in the limb leads, and by reorienting the precordial
leads (leads V1r-V6r), we will get a typical pattern of sep-
tal depolarization and R wave progression on the surface
12-channel ECG [9].

Association of situs inversus totalis and primary ciliary
dyskinesia is called Kartagener's syndrome and is charac-
terised by the following clinical triad: situs inversus totalis,
chronic inflammation of the paranasal cavities and bronchi-
ectasis [10]. It is estimated that about 50% of individuals
with primary ciliary dyskinesia have situs inversus totalis.
Primary ciliary dyskinesia is an autosomal recessive dis-
ease in which ciliary dysfunction results in their impaired
mobility [4]. The cilia are hair-like mobile organelles pro-
truding from the surface of the cell into the extracellular
matrix. They are located on the surface of different tissues,
including respiratory epithelium, where their reduced mo-
bility results in reduced mucociliary clearance, resulting
in chronic bronchitis and bronchiectasis, chronic inflam-
mation of the nasal mucosa and paranasal cavities and
chronic otitis media inflammation. In male patients, it may
cause infertility due to sperm tail axoneme dysfunction,
which leads to their decreased mobility [10]. Cilia are also
present in an embryonic structure known as node, where
their clockwise movements direct the flow of liquid inside
the structure to the left, participating in setting up a normal
anatomic distribution of the internal organs. If the flow of
liquid during embryonic development is not directed in this
way, the position of the internal organs — i.e., whether they
will end up in the normal, or in the completely reverse an-
atomic position, is left to chance [11]. Diagnosis of primary
ciliary dyskinesia can be made using brush biopsy of nasal
or bronchial mucosa, by measuring of nasal nitrogen-mon-
oxide or by genetic testing [10]. However, three-quarters of
individuals with situs inversus totalis do not have primary
ciliary dyskinesia, and the cause of abnormal anatomical
position of the organs is unknown in most cases; however,
in some people, recessive mutations in genes typical for
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cvaa vunum reHetckum Tectnparsem [10]. MehyTum, Tpun ye-
TBPTUHE 0coba ca situs inversus totalis Hemajy npumapHy
LUMnvjapHy OUCKUHE3Wjy, a y3pOoK HacTaHka abHopMarHor
aHaToMCKOr norioXaja opraHa je y BehuHu cnydajeBa 3a
cafa HenosHaT; Maja Cy Kof Hekmx ocoba JokasaHe pe-
LecuBHe MyTauuje Ha TUMWYHMM TEHMMa 3a MpUMapHy
uunujapHy AWCKUHE3Wjy ca CMaheHOM MeHETpaHTHOLRyY
W peLecuBHe MyTaumje Ha reHMMa 3a Koje ce 3Ha Aa y3po-
Kyjy abHOopmanaH nonoxaj yHyTpaLukux opraHa 6e3 yapy-
XXEHOCTU ca NPMMapHOM LinnmnjapHoOM OUCKUHe3ujom [12].

»KnBoTHU Bek ocoba ca situs inversus totalis 6e3 npuapy-
YKEHUX KOHreHUTanHUX aHoMmarnuja je UCTU Kao W y ONLTOj
nonynaumju, u UMajy crimyaH pusmnK 3a HacTaHak CTEYEHUX
oborbersa kao 1 HopMarsnHe ocobe nctux roguHa u nona [13].

Ocobe ca situs inversus totalis mory uMaTtn U aTtunuyHy
KIVHWYKY CRIUKY akyTHMX abgomuHanHux 6onectu, ¢ 06-
3MpOM Ha TO Aa Cy HUXOBW OpraHu MOCTaBIbEHMW CynpoT-
HO o[ OYeKmBaHe aHaTOMCKe Jokanusauuje, Hnp. ynana
Xy4He kecumue he ce npeseHToBaTV 6GONOM nog fnesum pe-
BGapHuM nykom, a ynana cnenor upesa 6ornosuma y ne-
BOM [OH-eM abgomuHanHom kBagpaHTy [14, 15, 16], kao un
aKyTHOI KOPOHAPHOr CMHAPOMA, Koju he ce npeseHToBaTH
6onom y AecHoj NonoBMHM FPYAHOr KoLla ca nponarauujom
Ka gecHo [17].

3akrby4ak

BehuHa ocoba ca situs inversus totalis Hemajy Teroba n
HMXOB XMBOTHM BEK je MCTM Kao M Yy OMLITOj nonynauuju.
Op n3yseTHor 3Havaja Kof OBUX 0coba je yApY>KeHOCT ca
NPYMapHOM UunNujapHoOM OWCKUHE3NjOM, a MpaBOBpeMe-
HOM OMjarHOCTUKOM YAPYXXEHOCTU OBUX 0BOrbera Moxe-
MO 3Ha4yajHO yTULAaTU Ha KBanuTeT XMBOTa OBUX ocoba u
npeBeHMpaTn HacTaHak KoMnnukaumja y Bugy OpoHxXuek-
Tasnja. C 063npomM Ha MHBEp3aH MoroXxaj TopakanHux u
abgomMuHarnHux opraHa, oBe ocobe ce Mory npes3eHToBaTu
aTUNNYHOM KIIMHUYKOM CIIMKOM abgoMUHanHuX u Kapamo-
BacKynapHux 6onecT, a Nno3HaBakeM HMXOBE aHaToMuje
MoXeMo n3behun avjarHoCTUYKe rpeLuke, KoMnnukauuje u
HenoBoObaH 1cxog,.
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Conclusion

Most people with situs inversus totalis have no problems
and their life expectancy is the same as in the general
population. For these individuals, association with prima-
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agnostic errors, complications, and adverse outcomes.
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