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SAZETAK

Uvod: Situs inversus totalis (SIT) je redak fenomen i incidenca ovog stanja se
krece od 1:10,000 do 1:20,000 osoba. Radi se o stanju u kome je raspored unu-
trasnjih organa slika u ogledalu normalne anatomije. MoZe se javiti samostalnoiili
kao deo sindroma sa drugim nepravilnostima. Urodene sréane mane su prisutne
kod oko 5-10% ovakvih osoba. Osnovni uzrok i genetika situs inversusa su sloZeni.

Prikaz slucaja: Pacijentkinja starosti 69 godina, upucena je u maju 2023. godi-
ne na Odeljenje opste hirurgije radi operacije ventralne kile. Ovo je njena treca
hospitalizacija na istom odeljenju; tokom 1998. godine imala je operaciju slepog
creva, a u 2018. godini pacijentkinji je zbog kalkuloze Zu¢ne kese uradena hole-
cistektomija.

Nakon prijema pacijentkinja je upucena na (T toraksa i abdomena, kako bi se
potvrdila tatna anatomija, s obzirom da je od ranije bila upoznata sa svojim sta-
njem i postojanjem situs insversusa. Prilikom CT pregleda potvrden je raspored
trbusnih organa kao slika u ogledalu normalne anatomije i srce na desnoj strani
grudnog kosa.

Zakljucak: Vecina osoba sa SIT vodi potpuno normalan Zivot. Ocekivani Zivotni
vek i rizik od dobijanja stecenih bolesti su slicni kao kod osoba iz op$te populacije.
U odredenom broju slu¢ajeva postoji povezanost sa pojedinim patoloskim entite-
tima. Kod pacijenata sa prisustvom SIT uobicajeni uzroci akutnog abdominalnog
bola cesto dovode do pogresnih zakljucaka, a lokalizacija uzroka bola u stomaku
je izuzetno komplikovana i teska. Identifikovanje osoba sa SIT omogucava da se
smanije rizici tokom hirurskih zahvata i interventnih procedura.
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ABSTRACT

Introduction: Situs inversus totalis (SIT) is a rare phenomenon and the inci-
dence of this condition ranges from 1:10.000 to 1:20.000 people. It is a condition
in which the arrangement of internal organs is a mirror image of normal anato-
my. It can occurindependently or as part of a syndrome with other abnormalities.
Congenital heart defects are present in about 5-10% of such individuals. The un-
derlying cause and genetics of situs inversus are complex.

Case report: A 69-year-old female patient was referred to the Department of
General Surgery in May 2023 for ventral hernia surgery. This was her third admis-
sion to the same department; in 1998, she had appendectomy, and in 2018, the
patient underwent a cholecystectomy due to gallbladder calculus.

Upon admission, the patient was referred for a (T scan of the thorax and the
abdomen, in order to confirm the correct anatomy, given that she was already
familiar with her condition and the existence of situs inversus. During the CT ex-
amination, the arrangement of the abdominal organs was confirmed as a mirror
image of normal anatomy with the heart on the right side of the chest.

Conclusion: Most people with SIT live completely normal lives. Life expectancy
and risk of acquired diseases are similar to those of the general population. In a
certain number of cases, there is a connection with certain pathological entities.
In patients with SIT, common causes of acute abdominal pain often lead to wrong
conclusions, and the localization of the cause of abdominal pain is extremely
complicated and difficult. Identifying people with SIT makes it possible to reduce
risks during surgical procedures and interventional procedures.
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uvoD

Terminoloski izraz ,situs” u medicinskoj literaturi po-
drazumeva polozaj srca, odnosno pretkomora srca i
unutrasdnjih organa u telu [1].

Ovaj koncept se odnosi i na konfiguraciju asime-
tricne anatomske strukture kod pojedinca, a postoje
tri moguca oblika: situs solitus (normalna anatomija),
situs inversus (raspored unutrasnjih organa poput sli-
ke u ogledalu uobicajene, normalne anatomije) i situs
ambiguous. U situs solitusu, desno plu¢no krilo ima tri
reznja i bronh iznad plu¢ne arterije, dok levo pluéno
krilo ima dva reznja sa bronhom ispod plucne arteri-
je. Veci rezanj jetre se nalazi sa desne strane, a Zzeludac
i slezina sa leve strane abdomena. Morfoloska leva
pretkomora je levo od morfoloske desne pretkomore.
Kod postojanja situs inversusa levo pluéno krilo ima tri
reznja, a desno dva reznja; veci rezanj jetre je na levoj
strani, Zeludac i slezina su na desnoj strani tela, a mor-
foloska leva pretkomora je desno od morfoloske desne
pretkomore [2].

Izmedu ova dva entiteta, situs solitusa (normalnog
anatomskog rasporeda) i situs inversus totalisa (obr-
nutog rasporeda unutrasnjih organa, slike normalne
anatomije u ogledalu), leZi spektar situs ambiguousa
(nedeterminisanog rasporeda), koji se karakterise izo-
merijom, heterotaksijom i visestrukim malformacijama
u jednom ili vise torakalnihili trbusnih organa [3].

Situs inversus je kategorisan kao heterotaksijski
sindrom, koji je rezultat neuspesnog uspostavljanja
normalne levo-desne asimetrije tokom embrionalnog
razvoja i povezan je sa nizom sréanih i ekstrakardijalnih
urodenih anomalija. Rotacija za 270 stepeni u smeru
kazaljke na satu umesto normalnih 270 stepeni suprot-
no od kazaljke na satu prilikom razvoja torako-abdomi-
nalnih organa embriona rezultuje njihovim pozicioni-
ranjem u toraksu i abdomenu nalik slici u ogledalu [4].

Raspored unutrasnjih organa kod situs inversusa
je slika u ogledalu normalne anatomije. Moze se javi-
ti samostalno (izolovano, bez drugih abnormalnosti ili
stanja) ili kao deo sindroma sa raznim drugim nepra-
vilnostima. Urodene sréane mane su prisutne kod oko
5-10% ovakvih osoba. Osnovni uzrok i genetika situs
inversusa su slozeni, a u literaruri su opisani i porodicni
slucajevi [5].

Re¢ je o izuzetno retkom fenomenu i incidenca
ovog stanja se prema podacima iz literature krec¢e od
1:10,000 do 1:20,000 osoba [6], bez razlike u uc¢estalo-
sti kod zena i muskaraca i medu pripadnicima razli¢itih
rasa [7,8].

Izmedu ostalih gena, u nastanak ovog fenomena
ukljucen je i gen na dugackom kraku hromozoma 14,
koji se prenosi autozomno recesivno sa nepotpunom
penetracijom [9].

Pavlovi¢ Stojanovi¢ J. et al.

INTRODUCTION

In medical literature, the term situs implies the position
of the heart, i.e. its atria and the internal organs of the
human body [1].

This concept also refers to the configuration of an
asymmetrical anatomical structure in an individual,
and there are three possible forms: situs solitus (nor-
mal anatomy), situs inversus (the arrangement of the
internal organs is a mirror image of the usual, normal
anatomy), and situs ambiguous. In situs solitus, the
right lung has three lobes and a bronchus above the
pulmonary artery, whereas the left lung has two lobes
and a bronchus below the pulmonary artery. The larger
lobe of the liver is on the right, and the stomach and
spleen are located on the left side of the abdomen. The
morphological left atrium is to the left of the morpho-
logical right atrium. In situs inversus, the left lung has
three lobes, and the right lung has two lobes; the larg-
er lobe of the liver is on the left, and the stomach and
the spleen are located on the right side of the body;
the morphological left atrium is to the right of the mor-
phological right atrium [2].

Between these two entities, situs solitus (the nor-
mal anatomical arrangement) and situs inversus totalis
(reversed internal organs, a mirror image of the normal
anatomy), there lies the spectrum of situs ambiguous
(indeterminate anatomical arrangement), which is char-
acterzed by isomerism, heterotaxy and multiple malfor-
mations in one or more thoracic or abdominal organs [3].

Situs inversus is categorized as heterotaxy syn-
drome, which results from a failure to form normal
asymmetry along the left-right axis during the embry-
onic development and it is associated with a number
of cardiac and extracardiac congenital anomalies. The
270-degree clockwise rotation instead of the normal
270-degree counterclockwise rotation during the de-
velopment of the thoraco-abdominal organs of the
embryo results in their mirror-image positioning in the
thorax and the abdomen [4].

The arrangement of the internal organs in situs
inversus is a mirror-image of normal anatomy. It can
occur independently (isolated, without any other
anomalies or conditions), or as part of a syndrome with
various other abnormalities. Congenital heart defects
are present in about 5-10% of such individuals. The un-
derlying cause and genetics of situs inversus is com-
plex, and some familial cases have been described in
literature as well [5].

It is an extremely rare phenomenon and, accord-
ing to literature data, the incidence of this condition
ranges from 1:10.000 to 1:20.000 individuals [6], with
no difference in frequency in males and females and in
members of different races [7,8].
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Trenutni stav medu istrazivaCima je da su rotacija
organa i njihova migracija tokom embrionalnog razvo-
ja rezultat lanca signala. Sekrecija proteina pod nazi-
vom ,,Sonic hedgehog” (Shh) utice na ekspresiju dva
transformisuca faktora rasta, koji se nazivaju Nodal i
Lefti. Kada se ovi proteini lu¢e na levoj strani embrio-
na, srce se okreée udesno, $to rezultuje situs solitusom.
Ako se Shh protein luci na desnoj strani, srce se okrece
ulevo, $to dovodi do situs inversusa. Ako se ovaj protein
luci sa obe strane, signal je nejasan; 50% takvih sluca-
jeva Ce rezultovati situs solitusom, a kod 50% slucajeva
¢e nastati situs inversus. Medutim, ostaje neizvesno Sta
uzrokuje proizvodnju Shh proteina. Nedavno je identi-
fikovan gen pod nazivom Pitk2, koji kontrolise lu¢enje
proteina Shh i Nodal [10].

Da je nasledna komponenta svakako prisutna i da
postoje porodic¢ni slu¢ajevi, potvrduju Herera Ortiz i
saradnici, koji opisuju 46-godisnju pacijentkinju sa SIT
i akutnom upalom Zucne kese, ¢ijoj je sestri takode di-
jagnostikovano ovo stanje [11].

SIT takode moze da bude povezan sa drugim en-
titetima kao $to su prekid vene kave, Kartagener sin-
drom, lvemark sindrom i Yoshikawa sindrom. Procenju-
je se da blizu 25% pacijenata sa SIT-om i dekstrokardi-
jom ima i Kartagener sindrom [11].

Primarnu cilijarnu diskineziju (PCD), poznatu i kao
Kartagenerov sindrom, karakterise sledeca trilogija:
dekstrokardija, rekurentni sinusitis i bronhiektazije;
pacijenti muskog pola su skoro infertilni zbog slabije
pokretljivosti spermatozoida. Incidenca ovog autozo-
mnog recesivnog sindroma je oko 1/30.000 zivorode-
nih [12].

Kod primarne cilijarne diskinezije postoje muta-
cije koje remete pokretljivost cilija, organela sli¢nih
dlakama, koje sa povrsine Celije uranjaju u vancelijski
prostor. One se vidaju u razli¢itim tkivima ukljucujudi
respiratorni epitel, a poremecaj njihove pokretljivosti
moze izazvati simptome kao $to su hroni¢ni bronbhitis,
inflamirani ili inficirani sinus [13].

Pacijenti sa ovim sindromom ¢&esto tokom godine
imaju vise epizoda infekcija respiratornog trakta i eg-
zacerbacije bronhiektazija usled lodeg mukocilijarnog
klirensa, a kod pojedinih muskih pacijenata javlja se i
sterilitet zbog diskinezije spermatozoida [14].

Ivemarkov sindrom je retko urodeno stanje koje se
odrazava na vise sistema organa u telu. Klasifikovan je
kao heterotaksijski poremecaj ili poremecaj lateralno-
sti. Ovi termini se odnose na neuspeh unutradnjih or-
gana grudnog kosa i abdomena da budu rasporedeni
na odgovarajuce mesto u telu. KarakteriSe ga potpuno
odsustvo (asplenija) ili nerazvijenost (hipoplazija) sle-
zine, sr¢ane malformacije i abnormalni raspored unu-
trasnjih organa grudnog kosa i abdomena [15].

SITUS INVERSUS TOTALIS! AN OVERVIEW OF THE MIRROR IMAGE

Among other genes, a gene on the long arm of
chromosome 14, which is inherited as autosomal re-
cessive with incomplete penetration, is involved in the
origin of this phenomenon [9].

Researchers currently believe that the rotation of
organs and their migration during embryonic develop-
ment are the result of a chain of signals. The secretion
of a protein called “Sonic hedgehog” (Shh) affects the
expression of two transforming growth factors, Nod-
al and Lefty. When these proteins are secreted on the
left side of the embryo, the heart turns to the right, re-
sulting in situs solitus. If Shh protein is secreted on the
right side, the heart turns to the left, bringing about
situs inversus. When this protein is secreted on both
sides, the signal is unclear; 50% of such cases will result
in situs solitus, and 50% of cases will result in situs in-
versus. However, it remains unclear what causes Shh to
be produced. A gene called PITX2, which controls the
secretion of Shh and Nodal proteins, has been identi-
fied recently [10].

Herrera Ortiz and colleagues confirmed the pres-
ence of a hereditary component and the existence of
familial cases; they described a 46-year-old patient
with SIT and acute inflammation of the gallbladder
whose sister had also been diagnosed with this con-
dition [11].

SIT can also be associated with other entities such
as vena caval interruption, Kartagener’s syndrome,
Ivemark syndrome, and Joshikawa syndrome. It is esti-
mated that approximately 25% of patients with SIT and
dextrocardia also have Kartagener’s syndrome [11].

Primary ciliary dyskinesia (PCD), also known as
Kartagener’s syndrome, is characterized by the follow-
ing conditions: dextrocardia, recurrent sinusitis and
bronchiectasis; male patients are almost infertile due
to lower sperm motility. The incidence of this autoso-
mal recessive syndrome is around 1/30.000 live births
[12].

In primary ciliary dyskinesia there are mutations
that disrupt the motility of cilia, hair-like organelles,
which plunge from the cell surface to the extracellular
space. They are found in a variety of tissues including
the respiratory epithelium, and disruption of their mo-
tility can cause symptoms such as chronic bronchitis,
inflamed or infected sinuses [13].

Patients with this syndrome often have several ep-
isodes of respiratory tract infections and exacerbation
of bronchiectasis due to poor mucociliary clearance
during the year, and some male patients also experi-
ence infertility due to sperm dyskinesia [14].

Ivemark syndrome is a rare congenital condition
that affects multiple organ systems in the body. It is
classified as heterotaxy syndrome or laterality disorder.
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Yoshikawa'’s sindrom karakteriSe prisustvo SIT-a,
postojanje bilateralne renalne displazije, pankreati¢nih
fibroza i mekonijalnog ileusa [16].

Situs inversus totalis moZe da bude povezan i sa
drugim brojnim pridruzenim kongenitalnim anomali-
jama kao $to su duodenalna atrezija, asplenizam, po-
stojanje multiplih slezina, ektopicni i potkovicasti bu-
brezi, te druge plu¢ne i vaskularne abnormalnosti [1].

PRIKAZ PACIJENTA

Pacijentkinja starosti 69 godina, dobrog opsteg stanja,
upucena je na Odeljenje opSte hirurgije radi operacije
postoperativne incizione ventralne kile.

Ovo je njena trec¢a hospitalizacija na istom odelje-
nju; anamnesticki je dobijen podatak da je tokom 1998.
godine zbog akutnog bola u stomaku imala operaciju
slepog creva. O ovoj najranijoj hospitalizaciji pacijent-
kinja ne poseduje medicinsku dokumentaciju.

Tokom svoje druge hospitalizacije u 2018. godini,
pacijentkinja je nakon epizode bolova u epigastrijumu
usled kalkulozne zuc¢ne kese i posle ultrazvu¢nog pre-
gleda abdomena informisana o postojanju SIT i rever-
zne anatomije. U tom trenutku je njena starost iznosila
64 godine. Operacija zu¢ne kese je planirana i zapoce-
ta laparoskopski, ali je tokom operativnog zahvata radi
bolje vizualizacije i orijentacije doneta odluka da se ura-
di medio-medijalna laparotomija i konverzija zahvata u
klasi¢nu, “otvorenu” holecistektomiju. Postoperativni
tok je protekao uz blagu potkoznu infekciju, a nakon tri
nedelje je otpustena sa odeljenja oporavljena.

U maju 2023. godine je hospitalizovana po tredi
put na Odeljenju opste hirurgije radi hirurskog lece-
nja postoperativne, neukljeStene i negangrenozne
postoperativne incizione hernije na prednjem trbus-
nom zidu, a na mestu operativnog reza od prethodne
operacije. Laboratorijska evaluacija je pokazala da su
kod pacijentkinje hematoloskii biohemijski parametri
unutar opsega normalnih vrednosti. Na preoperativ-
nom CT grudnog kosa prikazana je dekstrokardija, bez
prisustva bronhiektazija. Inale je pacijentkinja ana-
mnesticki negirala hroni¢ni kasalj, nazalnu kongestiju
i Ceste upale sinusa, ¢ime je isklju¢ena povezanost sa
Kartagenerovim sindromom.

Istovremeno je uraden i CT abdomena kako bi se
potvrdila ta¢na anatomija, s obzirom na to da je pa-
cijentkinja nakon prethodne hospitalizacije na ovom
odeljenju bila upoznata sa svojim stanjem i postoja-
njem situs insversusa. Prilikom CT pregleda potvrden
je raspored trbusnih organa kao slika u ogledalu nor-
malne anatomije, sa jetrom na levoj stranii slezinom na
desnoj strani hipohondrijuma (Slika 1 i 2). Nije uo¢ena
nijedna druga kongeniitalna anomalija, kao ni postoja-
nje neke vaskularne abnormalnosti.

Pavlovi¢ Stojanovi¢ J. et al.

These terms refer to the failure of the internal organs
of the thorax and the abdomen to be arranged in their
appropriate positions in the body. This syndrome is
characterized by complete absence (asplenia) or un-
derdevelopment (hypoplasia) of the spleen, cardiac
malformations, and abnormal arrangement of the in-
ternal organs of the thorax and the abdomen [15].

Yoshikawa'’s syndrome is characterized by the pres-
ence of SIT, bilateral renal dysplasia, pancreatic fibrosis,
and meconium ileus [16].

Situs inversus totalis may be linked to a number
of other associated congenital anomalies such as du-
odenal atresia, asplenia, multiple spleens, ectopic and
horseshoe kidneys, and other pulmonary and vascular
abnormalities [1].

CASE REPORT

A 69-year-old female patient, in good general condi-
tion, has been referred to the Department of General
Surgery for postoperative incisional ventral hernia sur-
gery.

She was admitted for the third time to the same
ward; through history taking it was found out that she
had had appendectomy in 1998 due to acute pain. The
patient had no medical documentation about the first
admission.

During her second stay at the departmentin 2018,
the patient was informed of the existence of SIT and
the reverse anatomy after she had experienced epigas-
tric pain due to gallbladder calculus and undergone
ultrasound examination of the abdomen. She was 64
years old then. Gallbladder surgery was planned and
started as a laparoscopic procedure, but for better vi-
sualization and orientation, a decision was made to
perform a midline laparotomy and turn the procedure
into classical, “open” cholecystectomy. The postoper-
ative course was accompanied by mild subcutaneous
infection, and three weeks later she was discharged
fully recovered.

In May 2023 she was admitted to the Department
of General Surgery for the third time, for surgical treat-
ment of non-strangulated, non-gangrenous postoper-
ative incisional hernia on the anterior abdominal wall,
at the site of the surgical incision from the previous
surgery. Laboratory tests showed that the patient’s he-
matological and biochemical parameters were within
reference ranges. A preoperative chest CT showed dex-
trocardia, with no bronchiestasis. The patient denied
chronic cough, nasal congestion and frequent sinus in-
fections, which rulled out the presence of Kartagener’s
syndrome.

At the same time, a CT scan of the abdomen was
performed in order to determine the correct anatomy
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Slika 1. (T abdomena, frontalni presek

Figure 1. (T of the abdomen, frontal section

Od pacijentkinje je dobijena pismena saglasnost
za sprovodenje planirane procedure i detaljno su joj
objasnjeni rizici od potencijalnih komplikacija. Her-
niotomija i rekonstrukcja zida abdomena uradeni su
sa prolenskom mrezicom po metodi Rives-Stoppa,
»sublay” tehnikom, u opstoj anesteziji uz predhodno
informisanje svih ¢lanova hirurskog i anestezioloskog
tima o specificnom stanju pacijentkinje. Prisustvo sa-
mog SIT nije imalo neposrednog uticaja na tok aneste-
zije, organizaciju operativnog zahvata, kao ni na odabir
operativne tehnike.

Postoperativno je pacijentkinja lecena infuzionom,
analgetskom, antibiotskom i antiagregacionom tera-
pijom. Nakon deset dana hospitalizacije otpustena je
na kuéno le¢enje potpuno oporavljena i u dobrom op-
Stem stanju.

DISKUSLJA

Osobe koje imaju situs inversus sa dekstrokardijom,
bez drugih propratnih urodenih anomalija imaju nor-
malan ocekivani Zivotni vek i sli¢an rizik od dobijanja
stecenih bolesti kao i druge osobe koje su iste starosne
dobi i pola. U retkim slu¢ajevima kod osoba kod kojih
postoje i srcane anomalije, ocekivano trajanje zZivota se
smanjuje, u zavisnosti od tezine defekta [17].

Pojedinac moze biti roden sa SIT koji nije povezan
ni sa jednim propratnim sindromom, te moze ostati
neprimecen, dugo vremena bez ikakvih simptoma,
slucajno otkriven i dijagnostikovan tek prilikom ra-
dioloskih pretraga usled neke bolesti ili patoloskog
stanja [18].

SITUS INVERSUS TOTALIS! AN OVERVIEW OF THE MIRROR IMAGE

=

Slika 2. CT abdomena, horizontalni presek

Figure 2. (T of the abdomen, horizontal section

as the patient had been aware of her condition and
the presence of situs inversus totalis since her previous
hospital stay. During the CT scan, the arrangement of
the internal organs was confirmed, being a mirror im-
age of normal anatomy, with the liver on the left and
the spleen on the right side of the hypochondrium
(Image 1 and Image 2). No other congenital anomaly
was observed, nor was there any vascular abnormality.

An informed consent was obtained from the pa-
tient for the planned surgical procedure and the risk
of potential complications was explained to her in de-
tail. Herniotomy and reconctruction of the abdominal
wall were performed using a Prolene mesh following
the Rives-Stoppa, “sublay”, technique under general
anesthesia having previously informed all the mem-
bers of the surgical and anesthesiological team of the
patient’s specific condition. The established SIT did not
have a direct impact on the process of anesthesia, the
organization of the surgical procedure, and the selec-
tion of the surgical technique.

Postoperatively, the patient was treated with in-
fusion, analgesics, antibiotics, and antiplatelet thera-
py. Having spent ten days in hospital, the patient was
discharged home fully recovered and in good general
condition.
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U svom radu Laksman i saradnici opisuju osobu
zenskog pola, kojoj je situs inversus totalis dijagnosti-
kovan tek u kasnoj zivotnoj dobi (84 godine), potpu-
no slucajno, u sklopu klini¢ke i radioloske dijagnostike
zbog karcinoma mokraéne besike [19].

Takode, Lohman i saradnici prikazuju pacijentkinju
bez predhodnih saznanja o postojanju situsa, kojoj je
ovo stanje dijagnostikovano tek u 75. godini, prilikom
hospitalizacije usled akutne upale Zu¢ne kese i bolova
u levom hipohondrijumu [20].

Pacijentkinja iz naseg prikaza je takode za svoje sta-
nje saznala u starijem Zivotnom dobu, u svojoj 64. godi-
ni. Pre ove planirane i zakazane hospitalizacije radi ope-
racije ventralne kile, le¢ena je i dva puta operisana na
istom odeljenju prema urgentnom scenariju sa bolovi-
ma u stomaku usled apendicitisa i kalkuloze Zu¢ne kese.

SIT moze predstavljati pravi dijagnosticki izazov
kod bolesti gde je lokacija organa klju¢na, kao $to su
akutni holecistitis ili apendicitis [21].

Uobicajeni uzroci akutnog abdominalnog bola
kod pacijenta sa SIT mogu lako dovesti do pogresne
dijagnoze. Na primer, u slucaju apendicitisa kod ovih
osoba, bol se moze lokalizovati u levoj ilija¢noj jami, pa
postoji mogu¢énost da se pogresno dijagnostikuje kao
akutni divertikulitis. Kod holecistitisa, bol se kod prisu-
stva SIT moZe naci u levom gornjem kvadrantu i lako
mozZe da se pogresno dijagnostikuje kao gastritis. Sto-
ga, lekar mora uvek da zadrzi odredenu dozu klini¢ke
sumnje, da razmislja o eventualnom postojanju SIT i da
na osnovu fizickog pregleda naknadno izvrsi odgova-
rajuce radioloske dijagnostic¢ke procedure [11].

Takode, zanimljivo je da samo 50% pacijenata sa
levostranim slepim crevom oseca bol na levoj strani
abdomena. Ova komplikovana klini¢cka prezentacija
mozZe da se objasni ¢injenicom da su u konstelaciji situs
inversusa transponovani trbusni organi, ali ne i kompo-
nente perifernog nervnog sistema, tako da pacijenti u
ovim slucajevima ¢esto dozivljavaju potpuno zbunju-
juci i difuzni bol u stomaku [11].

Samim tim dijagnoza akutnog apendicitisa nije
uvek jednostavna, a mortalitet i morbiditet ovog stanja
mogu se povecati ukoliko se hirursko le¢enje odlaze.
Veca je verovatnoca da Ce se uspostaviti pogresna dija-
gnoza kada pacijent ima atipi¢ne simptome kao sto je
bol na neocekivanoj lokaciji. Ovakav scenario se moze
desiti jer slepo crevo i inate mozZe imati razli¢it ana-
tomski polozaj: retrocekalni, subcekalni, preilealni, po-
stilealni, karli¢ni, subhepati¢ni, mezocelija¢ni, levostra-
ni, a postoji i projekcija desnostranog dugog slepog
creva u oblast levog donjeg kvadranta [12]. Ovi autori
u svom sistematskom pregledu literature analiziraju 70
do sada objavljenih radova sa ukupno 73 pacijenta sa
akutnim apendicitisom i SIT ili malrotacijom creva.

Pavlovi¢ Stojanovi¢ J. et al.

DISCUSSION

People who have situs inversus with dextrocardia and
with no accompanying congenital anomalies, have
normal life expectancy and a similar risk of acquired
diseases like other people of the same age and sex.
In rare cases, in people who have additional cardiac
anomalies, life expectancy is decreased depending on
the severity of the defect [17].

An individual may be born with SIT which is not as-
sociated with any accompanying syndrome, so it may
remain unnoticed for a long time, with no symptoms
whatsoever, and then be accidentally discovered and
diagnosed during radiological examination due to a
disease or a patological condition [18].

Lakshman and colleagues described a female per-
son who had been diagnosed with situs inversus totalis
only in her old age (when she was 84 years old), com-
pletely accidentally, as part of clinical and radiological
diagnostics for bladder cancer [19].

Additionally, Lochman and colleagues presented a
female patient who had no prior knowledge of the ex-
istence of situs inversus and who had been diagnosed
with this condition as late as the age of 75, when she
was admitted to hospital due to acute cholecystitis
and pain in the left hypochondrium [20].

The patient from our case report also found out
about her condition accidentally, in later life, at the
age of 64. Before this planned and scheduled admis-
sion for ventral hernia surgery, she had been treated
and operated on twice at the same department as an
emergency case suffering from abdominal pain due to
appendicitis and gallbladder calculus.

SIT can be a real diagnostic challenge in diseases
where organ location is crucial, such as acute cholecys-
titis or appendicitis [21].

Common causes of acute abdominal pain in a pa-
tient with SIT can lead to a misdiagnosis. For example,
if such a person suffers from appendicitis, pain may be
localized in the left iliac fossa, so the condition may be
misdiagnosed as acute diverticulitis. In cholecystitis,
in individuals with SIT pain can be located in the left
upper quadrant and it can be easily misdiagnosed as
gastritis. Therefore, the doctor must remain suspicious
to a certain extent, think about the possible presence
of SIT, and perform subsequent radiological diagnostic
procedures based on physical examnation [11].

It is also interesting that only 50% of all patients
with left-sided appendicitis feel pain on the left side of
the abdomen. This complicated clinical presentation
can be explained by the fact that in the constellation
of situs inversus the abdominal organs are transposed,
but the components of the peripheral nervous system
are not, so patients in such cases experience confusing
and diffuse abdominal pain [11].
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Zbog atipi¢ne anatomije ,slike u ogledalu” i dija-
gnoza kamena u zuc¢noj kesi kod pacijenata sa situs
inversusom je izuzetno teska, posebno kod onih sa
nepoznatom istorijom ovog stanja. Usled neuobicaje-
ne anatomije Zu¢ne kese, klini¢ka slika ovih pacijenata
obi¢no uklju¢uje bol ulevom gornjem kvadrantu dok
¢e 30% pacijenata razviti i bol u epigastriju. Otprilike
10% ovih pacijenta se zali na bol u desnom gornjem
kvadrantu, 3to je klasi¢na prezentacija bola kod pacije-
nata sa normalnom anatomijom i dodatno komplikuje
prepoznavanje etiologije i lokalizacije bola [22].

Uprkos niskoj incidenci i Cinjenici da se radi o ret-
koj pojavi, u toku prelaparoskopske ere u literaturi je
objavljeno nesto manje od 40 prikaza slucajeva ,otvo-
renih” holecistektomija kod pacijenata sa situs inversu-
som (20), a u svom radu iz 2019. godine AlKilejli i sarad-
nici sistematizuju ukupno 92 do tada uradene laparo-
skopske holecistektomije i objavljene prikaze slu¢ajeva
pacijenata sa prisustvom situs inversusa [16].

U osnovi, principi leCenja holelitijaze su isti kod
osoba sa SIT kao i kod pojedinca sa uobic¢ajenom ana-
tomijom. Laparoskopska holecistektomija nije kontra-
indikovana kod pacijenata sa situs inversusom i holeli-
tijazom, samo postoji potreba za veoma pazljivim preo-
perativnim i intraoperativnim planiranjem operativhog
zahvata kada se ovi pacijenti upucuju na laparoskopsku
holecistektomiju. Operativna postavka laparoskopskog
monitora, polozaj operatora i asistenata i plasiranje
porta su presudni u postizanju bezbednog i uspesnog
zavrsetka laparoskopske holecistektomije [23].

Konfiguracija i organizacija operacione sale kao sli-
ke u ogledalu prilikom laparoskopske holecistektomije
postize se postavljanjem hirurga i medicinske sestre na
desnu, a asistenta na levu stranu pacijenta. Najtezi deo
disekcije u uslovima postojanja situs inversusa je to
to su levoruki iliambidekstralni hirurzi u ovakvim situ-
acijama u prednosti. Kada je re¢ o desnorukom hirurgu,
njegove motori¢ke sposobnosti u levoj ruci mogu biti
nedovoljne za preciznu disekciju i procenu bezbedno-
sti. Najkriti¢nija tacka operacije u ovakvoj konstelaciji
je postavljanje klipsi, $to zahteva od operatora i preci-
znost i snagu u istom trenutku [24].

U literaturi su pored operacija apendektomije i ho-
lecistektomije opisani i mnogi drugi hirurdki zahvati iz
oblasti abdominalne hirurgije kod pacijenata sa SIT, uk-
ljuCujudi sleeve gastrektomiju kod morbidne gojaznosti,
proksimalnu resekciju Zeluca, distalnu resekciju Zeluca,
totalnu gastrektomiju zbog maligniteta, laparoskopsku
pankreato-duodenektomiju, nefrektomiju, kompliko-
vanu cistu holedoha, razlicite kolorektalne operacije, re-
sekciju sigmoidnog creva, resekciju rektuma, itd. Nakon
pocetne dezorijentisanosti, iskusni hirurzi mogu uspes-
no i bezbedno da obave sve ove procedure [25].

SITUS INVERSUS TOTALIS! AN OVERVIEW OF THE MIRROR IMAGE

Therefore, the diagnosis of acute appendicitis is
not always simple, and mortality and morbidity of this
condition can increase if surgical treatment is delayed.
A misdiagnosis is more likely if the patient has atypi-
cal symptoms such as pain in an unexpected location.
This is a realistic scenario because the appendix has di-
verse anatomical positions: retrocecal, subcecal, preile-
al, postileal, pelvic, subhepatic, mesoceliac, left-sided,
and there is also right-sided long appendix projecting
into the left lower quadrant area [12]. In their system-
atic literature review, these authors have analiyzed 70
published papers including a total of 73 patients with
acute appendicitis and SIT or bowel malrotation.

Because of the atypical “mirror image” anatomy,
the diagnosis of gallbladder calculus in patients with
situs inversus is extremely difficult, especially in those
who have not been aware of this condition. Due to the
unusual anatomy of the gallbladder, the clinical pre-
sentation of these patients usually includes the left up-
per quadrant pain, while 30% of patients will develop
epigastric pain. Approximately 10% of such patients
complain of feeling pain in the right upper quadrant,
which is a classic presentation of pain in patients with
normal anatomy, and it further complicates the recog-
nition of etiology and localization of pain [22].

Despite low incidence and the fact that it occurs
rarely, during the pre-laparoscopic era there were be-
low 40 published cases of “open” cholecystectomies in
patients with situs inversus (20), and in their paper from
2019, AlKhlaiwy and colleagues systematized a total of
92 laparoscopic cholecystectomies and the published
case reports of patients with situs inversus [16].

Basically, the principles of treating cholelithiasis are
the same in individuals with SIT and those with normal
anatomy. Laparoscopic cholecystectomy is not contra-
indicated in patients with situs inversus and cholelithi-
asis, only there is a need for very careful preoperative
and intraoperative planning of the surgical procedure
when these patients are referred for laparoscopic cho-
lecystectomy. The monitor positioning, the position of
the operator and the assistants, as well as port placing
are crucial for a safe and successful completion of lapa-
roscopic cholecystectomy [23].

The configuration and the organization of the op-
erating theatre as a mirror image during laparoscopic
cholecystectomy is achieved by positioning the sur-
geon and the nurse to the right and the assistant to
the left of the patient. When it comes to the most diffi-
cult part of dissection in the presence of situs inversus,
left-handed or ambidextrous surgeons have an advan-
tage over right-handed surgeons in such situations.
A right-handed surgeon’s motor skills in the left hand
can be insufficient for precise dissection and safety as-
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Medicinska primena savremenih dijagnostickih
metoda iz oblasti radiologije (ultrazvuka, CT i MR) je od
velike pomodi u utvrdivanju osnovne anatomije, a na-
rocito pre bilo kakvih hirurskih intervencija kod osoba
sa situsom inversusom kako bi se izbegle potencijalne
nezgode i obezbedio dobar klinicki tok [26].

ZAKLJUCAK

Situs inversus totalis je retka anatomska varijacija, cCija
se prevalenca u literaturi kre¢e od 1:10,000 - 1:20,000.
Smatra se da je vecina ovih slucajeva posledica spo-
radi¢ne genetske mutacije, ali su opisani i pojedini
obrasci nasledivanja (autozomno-dominanto, autozo-
mno-recesivno i recesivni tip nasledivanja vezan za X
hromozom).

Vecina osoba sa ovim stanjem vodi potpuno nor-
malan Zivot bez ikakvih zdravstvenih tegoba i sazna
za svoju anatomsku varijaciju sasvim slucajno, kada se
zbog bolesti ili nekog patoloskog stanja podvrgne radi-
oloskoj dijagnostici. Ocekivani Zivotni vek i rizik od do-
bijanja ste¢enih bolesti su sli¢ni kao i kod osoba iz opste
populacije koje su iste starosne dobi i pola. U odrede-
nom broju slucajeva SIT moze da bude povezan sa po-
jedinim patoloskim entitetima, stanjima i sindromima.
Procenjuje se da oko 1 od 20 ovih pacijenata moze da
ima neki vid sr¢anih anomalija, a oko 1 od 5 pacijenata
moze imati koegzistirajudi Kartagenerov sindrom.

Kod pacijenata sa prisustvom SIT uobicajeni uzro-
ci akutnog abdominalnog bola mogu lako dovesti do
pogrednih zaklju¢aka. Zbog neuobicajene anatomije,
prepoznavanje upale slepog creva, bola usled Zeludac-
ne patologije ili kamena u zu¢noj kesi kod pacijenata
sa situs inversusom je izuzetno komplikovano i tesko,
posebno ukoliko istorija ovog stanja nije poznata pa-
cijentu.

Blagovremeno identifikovanje osoba sa SIT moze
pomoci da se smanje rizici i sprece greske tokom hirur-
skih zahvata i interventnih procedura, pre svega kod
urgentnih stanja u oblasti abdominalne hirurgije, en-
doskopije i interventne radiologije. Prisustvo dekstro-
kardije na rutinskom rendgenskom snimku grudnog
kosa treba odmah da pobudi sumnju na postojanje
ovakve anatomije.

Pojava ,slike u ogledalu” je svakako nesvakida3nji
prizor u medicini i veliki izazov, sa kojim se ¢ak i lekari
sa mnogo godina iskustva susre¢u eventualno samo
jednom tokom svog radnog veka. Operativni zahvati
kod ovih pacijenata su potpuno izvodljivi i mogudi uz
pazljivo planiranje svakog narednog koraka i visok ste-
pen fleksibilnosti celokupnog hirurskog tima.

Sukob interesa: Nije prijavljen.

sessment. The most critical point of surgery in such a
constellation is the placemet of clips, which requires
the surgeon to be precise and strong at the same time
[24].

In addition to appendectomy and cholecystectomy
surgeries, many other surgical interventions in the field
of abdominal surgery in patients with SIT have been
described in literature, including sleeve gastrectomy in
morbid obesity, proximal gastrectomy, distal gastrecto-
my, total gastrestomy due to malignancy, laparoscopic
pancreaticoduodenectomy, nephrectomy, complicat-
ed choledochal cyst, various colorectal surgeries, sig-
moid colectomy, rectal resection, etc. After the initial
disorientation, experienced surgeons can perform all
these procedures successfully and safely [25].

Medical application of modern diagnostic meth-
ods in the field of radiology (ultrasound, CT, MRI) is of
great help in determining the basic anatomy, especial-
ly before any surgical interventions in individuals with
situs inversus in order to avoid potential accidents and
ensure a good clinical course[26].

CONCLUSION

Situs inversus totalis is a rare anatomical variation,
whose prevalence in literature ranges from 1:10.000
to 1:20.000. It is believed that most of these cases are
the result of a sporadic genetic mutation, but certain
inheritance patterns have also been described (auto-
somal dominant, autosomal recessive, and X-linked re-
cessive inheritance).

Most people with this condition live complete-
ly normal lives without any health problems and find
out about their anatomical variation by accident when
they undergo radiological diagnostics due to a disease
or a patological condition. Life expectancy and the
risk of acquired diseases are similar to those of gener-
al population of the same age and sex. In some cases,
SIT can be associated with certain patological entities,
conditions, and syndromes. It is estimated that around
1 in 20 patients can have some type of cardiac anom-
aly, whereas 1 in 5 patients may have coexisting Karta-
gener’s syndrome.

In patients with SIT, common causes of acute ab-
dominal pain can easily lead to misconclusions. Due to
the unusual anatomy, recognition of appendicitis, pain
due to a gastric pathology or gallstones in patients
with situs inversus is extremely complicated and dif-
ficult, especially if the history of this condition is un-
known to the patient.

Timely identification of indivisuals with SIT can help
reduce risks and prevent errors during surgical pro-
cedures and interventional procedures, especially in
emergency situations in the field of abdominal surgery,
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“Mirrorimage” is certainly an unusual sight in med-
icine and a great challenge as well, which even very
experienced doctors may encounter only once during
their entire career. Surgical interventions are complete-
ly feasible and possible with careful planning of every
single step and a high level of flexibility of the entire
surgical team.
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