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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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АННОТАЦИЯ
Доброкачественная транспозиция внутренних органов (situs inversus totalis) часто диагностируется случайно, редко 
у взрослых и чаще у детей и новорождённых, как правило, у представителей обоих полов. В данной статье описан 
случай молодой пациентки, у которой случайно обнаружили situs inversus totalis при компьютерной томографии 
по поводу острой боли в животе. При этой редкой аномалии основные внутренние органы имеют зеркальное распо-
ложение. Данный случай подчёркивает важность информированности врачей и учёта situs inversus в клинической 
практике, особенно при интерпретации результатов визуализации и планировании медицинских процедур. Знания 
о подобных аномалиях очень важны для дифференциальной диагностики и выявления сопутствующих заболеваний 
у таких пациентов.
Этиология situs inversus totalis до сих пор не ясна, однако это состояние часто протекает бессимптомно, особенно 
у младенцев, и иногда ассоциируется с другими синдромами. Наша пациентка поступила в отделение неотложной 
помощи с болью в левом боку, тошнотой и лихорадкой. При первом ультразвуковом исследовании было выявлено 
нетипичное расположение внутренних органов. По этой причине была назначена компьютерная томография с кон-
трастированием, после чего снимки были тщательно изучены. Ранее пациентка никогда не проходила компьютерную 
томографию, поэтому situs inversus totalis оказалась неожиданной и случайной находкой. При болях в груди или жи-
воте врачи могут предположить наличие situs inversus totalis по результатам компьютерной томографии, особенно 
если нет других клинических и визуализационных данных в анамнезе. Эти знания могут помочь в дифференциаль-
ной диагностике, позволяя избежать ненужных вмешательств. Более того, сопутствующие заболевания, затраги-
вающие несколько систем органов, в частности сердечно-сосудистую и лёгочную, встречаются у многих пациентов 
с situs inversus totalis, что требует тщательного обследования и наблюдения за ними в течение всей жизни.

Ключевые слова: компьютерная томография; диагностическая визуализация; situs inversus totalis; viscerum inversus; 
анатомический вариант; декстрокардия; левосторонний желчный пузырь; лево-правая асимметрия; зеркальная 
транспозиция.
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摘要

良性内脏器官移位（situs inversus totalis）通常是偶然诊断出来的，很少发生在成人身上，更常

见于儿童和新生儿，通常男女均可患病。本文描述了一名年轻患者的病例，她因急性腹痛而在接受计

算机断层扫描时意外被诊断出患有 situs inversus totalis。在这种罕见的异常中，主要内脏器

官呈镜像。本病例强调了医生在临床实践中认识和考虑 situs inversus 的重要性，尤其是在解释

成像结果和规划医疗程序时。了解这类异常对于鉴别诊断和发现这些患者的合并症非常重要。

Situs inversus totalis 的病因尚不清楚，但这种疾病通常没有症状，尤其是在婴儿身上，有时还

伴有其他综合征。我们的患者因左侧腹痛、恶心和发热被送入急诊科。第一次超声检查发现内脏器

官的位置不典型。因此，医生要求患者接受造影剂计算机断层扫描，并对图像进行了仔细检查。患者

以前从未做过计算机断层扫描，因此 situs inversus totalis 是一个意外的偶然发现。在胸痛

或腹痛的情况下，按照计算机断层扫描结果，医生可能会假设有 situs inversus totalis，尤其是

在没有其他临床或影像学病史的情况下。这些知识有助于鉴别诊断，避免不必要的干预。此外，涉及

多个器官系统（尤其是心血管和肺部）的合并症在许多 situs inversus totalis 患者中很常见，

需要进行仔细评估和终身随访。

关键词：计算机断层扫描；诊断成像；situs inversus totalis；viscerum inversus；解剖变异；右

旋心；左侧胆囊；左右不对称；镜像移位。
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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]. SI 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.

SI 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 

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. 3. Axial CT image without (a) and with contrast medium (b) that shows the stomach on the right side.

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.

a b c

a b

a b
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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
SI 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 SI, 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. 5. The gallbladder appears with multiple calcific calculi. These CT images without (a) and with (b) contrast medium justify the 
left-sided abdominal pain.

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.

a b c

a b
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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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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).
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