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ABSTRACT

Benign situs inversus totalis of the viscerum is often diagnosed accidentally, rarely in adults, and more frequently in children
and neonates, affecting both sexes. In this report, a young female patient accidentally discovered a situs inversus totalis after
computed tomography for acute abdominal pain. In this uncommon anatomical abnormality, the major visceral organs are
reversed in the opposite direction. This report highlights the importance of being aware of and considering situs inversus in
clinical practice, particularly when interpreting imaging findings and planning medical procedures. This is critical for differential
diagnosis and comorbidities that may affect those patients.

The cause of situs inversus totalis is still unknown; however, this condition is frequently asymptomatic, particularly in infants,
and is sometimes associated with other syndromes. The patient arrived at the emergency department with left flank pain,
nausea, and fever. In the first ultrasonography, a strange anatomy was suspected; thus, a contrasted computed tomography
was performed. The patient had never had a computed tomography scan before. The identification of situs inversus totalis was
unexpected and coincidental; the computed tomography images were carefully examined. In patients with chest or abdominal
pain, clinicians may consider situs inversus totalis based on computed tomography, particularly if without clinical and imaging
history. This knowledge can help in the differential diagnosis, avoiding unneeded interventions. Moreover, comorbidities that
affect several systems, particularly cardiovascular and pulmonary systems, affect quite a few patients with situs inversus totalis,
who require careful examination and lifelong monitoring.
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AHHOTALINA

[lobpokayecTBeHHas TpaHCNO3ULMA BHYTPEHHUX OpraHoB (situs inversus totalis) yacTo AuarHoCTMpyeTcs Cy4anHo, peaKo
Yy B3pOC/ibIX M Yallle Y AeTer U HOBOPOXAEHHBIX, KaK NpaBuio, y npeActaButenen obonx nonos. B aaHHol cTaTbe onucaH
Cny4ad MONOLOW MALMEHTKM, Y KOTOPOI cryyalHo obHapyxwunm situs inversus totalis npu KoMnbloTepHoW ToMorpadum
no nosogy ocTpoit 6onm B xuBoTe. Mpu 3TOM peaKoit aHOManuu OCHOBHbIE BHYTPEHHME OpraHbl UMEIOT 3epKanbHOe pacno-
noxeHue. [laHHbIA cnyyaii NoAYEPKMBAET BaXKHOCTb MHGOPMMPOBAHHOCTY BPayYen U Y4ETa Situs inversus B KIIMHUYECKOM
MpaKT1Ke, 0COOEHHO NpY UHTEpNpeTaLMM pe3ynbTaToB BU3yann3auum U NIaHWPOBaHWN MeLMLMHCKUX Npouenyp. 3HaHusA
0 NOJ0BHBIX aHOManMAX 04eHb BaHbl A8 AuddepeHUManbHON SUArHOCTUKM W BbISIBNIEHWS CONYTCTBYIOLLMX 3aboneBaHuii
Yy TakuX NaLMEHTOB.

3monorus situs inversus totalis 0o cux Mop He SicHa, 0JHaKO 3TO COCTOSHME YacTo NpoTeKaeT 6eccMMNTOMHO, 0COBEHHO
Y MNIafeHLEB, U MHOTAA accoLMMpYeTCs € APYrMMUM CMHApOMaMu. Halla nauueHTKa NocTynuna B OTAENEHUE HEOT/IOMHOM
nomoLm ¢ 6onblo B NeBOM 60Ky, TOLWHOTOW M NIUXOpPaaKoi. [pu nepBoM ynbTpa3ByKOBOM MCCNEA0BaHWM Bbiio BbISBNEHO
HETUMUYHOE PacnosioXeHUe BHYTPEHHWX OpraHoB. 10 3ToW NpuunHe Bbina Ha3HayeHa KOMMbIOTEPHas TOMOrpadus C KOH-
TpacTMpOBaHUeEM, NOCNE Yero CHUMKM Bbin TLLaTebHO U3ydeHbl. PaHee nauMeHTKa HUKOr4a He NpoXoauna KOMMbIOTEPHYHo
ToMorpacmio, noatoMy situs inversus totalis okazanacb HeOXULAHHOM W ClyyaiiHOW HaxoaKoM. [pu bonsx B rpyan unn xu-
BOTE Bpayu MOryT MpeLnonoXuUTb Hanuuue situs inversus totalis no pesynbTataM KOMMblOTEpHOH ToMorpadmm, ocobeHHo
€CNM HET APYrvX KIMHUYECKUX M BU3YalM3aLMOHHBIX AaHHbIX B aHaMHe3e. 3TW 3HaHus MoryT noModb B AuddepeHumanb-
HOW AMarHOCTMKe, No3BoNAs M3bexaTb HeHYXHbIX BMellaTenscTB. bonee Toro, conytcTByowme 3aboneBaHus, 3aTparu-
BaloOLLiMe HECKOSIbKO CUCTEM OpraHoB, B YaCTHOCTU CepAEYHO-COCYAUCTYIO M NIErOYHYI0, BCTPEYAIOTCA Y MHOMMX MauuMeHToB
c situs inversus totalis, 4to TpebyeT TiwaTenbHOro 0bcnesoBaHNs U HAbNIOAEHNS 32 HUMK B TEYEHWUE BCEW JKU3HMU.

KntoueBble cyioBa: KoMnbloTepHas ToMorpadus; AMarHocTUYecKas Busyanusauus; situs inversus totalis; viscerum inversus;
aHaTOMWYECKUIN BapWaHT; QEKCTPOKApAMS; NIEBOCTOPOHHMUIA XEeNYHbIA My3bipb; JIEBO-MPaBas aCUMMETPUS; 3epKasibHas
TpaHCno3uuus.
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INTRODUCTION

Situs viscerum inversus (SI) is a congenital anatomical
disorder characterized by a mirror-image reversal of the major
visceral organs (complete or incomplete), and the organs are
arranged as opposed to the typical arrangement [1-6].

The term “situs” refers to the visceral pattern and individual
asymmetric internal organs, which include the gastrointestinal
tract, liver, spleen, and lung [7]. Sl is classified into solitus
(normal), inversus (mirror-image of normal), and situs
ambiguous. Thus, situs solitus means normal anatomy, situs
inversus describes total reversal, and situs ambiguous denotes
any other anomalies of left-right development.

Sl could be divided into totalis (SIT) or incomplete; this
second condition is also known as “partial,” in which only
some visceral organs are transposed, whereas others remain
normal. The extent of organ reversal varies; usually, the
patient has a normal left-side heart and abdominal organ
transposition [8—10]. The origin of these conditions is still
unknown; however, they are frequently asymptomatic,
particularly in infants. This clinical condition could create
several thoracic problems, particularly in the heart level, and
abdominal complications [11]. SIT could also complicate the
diagnostic assessment and future treatment.

DESCRIPTION OF THE CASE
Medical History

A 56-year-old female patient presented to the emergency
department with recurrent and colic left flank pain, particularly
on the left side of the abdomen. She experienced intermittent
pain migrating upward, to the back, under the shoulder blade
and left shoulder [7-12].

She also reported nausea and vomiting, and the first
hypothesis of the physician was biliary colic. Thus, some
blood test was required, and ultrasonography (US) was
initially performed. Due to precarious social conditions, the
patient had never had any imaging tests until that moment.
The US results were suspicious of something strange in the
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abdominal anatomy; thus, a contrasted CT was performed
(Fig. 1).

The patient had not experienced any other significant
cardiac or respiratory symptoms or previous CT. The first
CT image of the thorax showed dextrocardia and a new
diagnostic hypothesis was created. Further imaging studies
of the thorax and abdomen confirmed the diagnosis of an
unknown SIT (Fig. 2 and 3 ).

Diagnostic Assessment

The contrasted CT confirmed the SIT: an asymptomatic
situs viscerum inversus totalis (Fig. 4).

In addition, the images from the high abdomen show a
left-sided gallbladder with some micro-calculi, which could
explain the clinical condition of recurrent flank pain on the
left [1-7]. For the most part, this unsuspected discovery
appeared completely innocuous for the patient’s health [9].

Differential Diagnosis

was a crucial point in this case. The first problem was to
know the causes of the acute flank pain on the left [11-13].
The patient has opposing anatomy; thus, the causes of this
pain differ from the normal: biliary colic on the left, which is
normally localized on the right [9]. This clinical condition was
also confirmed by laboratory tests, which revealed a small
increase in C-reactive protein level, white blood cell count,
and transaminase levels.

Interventions

This case is not directly related to significant symptoms
or acute problems due to SIT; instead, the interventions were
focused on critical symptoms and the management and
prevention of complications [12-16]. Biliary colic treatment
aims to reduce pain with painkillers and antispasmodics to
relieve symptoms (Fig. 5).

The future treatment regimen and follow-up for SIT are
frequently interdisciplinary, comprising pulmonologists,
cardiologists, and gastroenterologists. The management plan
is adapted to the needs of each patient.

Fig. 1. Axial-computer CT images of the chest without (a) and with contrast medium (b) that show dextrocardia. In this case of situs
inversus, the left lung has three lobes, the right lung has two lobes, and the heart apex is on the right.
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Fig. 2. Axial CT images of the abdomen without (a) and with contrast medium (b) show SIT and some calcific calculi in the gallbladder.
The stomach and spleen are on the left, and the bigger lobe of the liver is on the right.

Fig. 4. The SIT is in a coronal plane of the CT (a) and two volume rendering (VR) VR images: (b) from the front and (c) behind.
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Fig. 5. The gallbladder appears with multiple calcific calculi. These CT images without (a) and with (b) contrast medium justify the

left-sided abdominal pain.

Follow-up and Outcomes

To optimize care and maintain the best possible quality
of life, regular follow-up and communication between
physicians and patients are essential in the present and
future conditions [15-17].

DISCUSSION

Sl refers to a reversal positioning of the heart and major
internal organs [1-4]. It is an uncommon congenital anomaly
that manifests as a mirror-image transposition of both
the abdominal and thoracic organs [5]. Dextrocardia (true
mirror-image) is commonly related to Sl, and the aorta is
up-directed on the opposite side (Fig. 6).

This condition could affect the chest, particularly
the heart and large blood vessels because each cardiac
chamber is asymmetrical; situs also applies to the heart.

In addition, the anatomy of the arteries and the abdomen is
mirrored (Fig. 7).

Currently, SIT still has no clear and recognized causes.
Given the frequent relationship between aberrant situs and other
unusual congenital abnormalities, a study proposed an acquired
etiology originating from an in-utero insult that disrupts the
normal process of differentiation and orientation [8].

This anatomical condition could complicate the diagnostic
process and diagnostic/treatment procedures, particularly
invasive ones. Because of their rarity, practicing doctors,
such as gastroenterologists, radiologists, and surgeons,
typically have little experience with these patients [14-17].

CONCLUSION

Many people with SI are unaware of this condition until
they experience some symptoms that require treatment or

Fig. 6. A series of VR images of the mediastinum that show the heart and aorta directed on the right from different perspectives (a in

front) (b behind, on the left) (c behind, on the right) on rotation.
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Fig. 7. The artery’s anatomy of the abdomen in the case of SIT: on the left, there is the liver, and the spleen is on the opposite side. The

first is an angio-map (a) while the second is a VR image (b).

until they undergo clinical examinations, for example, chest
auscultation or US of the abdomen. However, follow-up is
required because mirrored architecture can make future
disorders more difficult to detect. Thus, regular evaluations
and communication between doctors and patients with SIT
are critical for optimizing care and preserving the highest
possible quality of life, against the resolution of future
pathologies and syndromes.
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