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Abstract 

Background  Situs inversus is a rare congenital anomaly. In this condition, the abdominal and chest organs are posi-
tioned in reverse, a mirror image of the normal anatomical position. It is divided into two categories. 1. Situs inversus 
totalis, in which the apex of the heart points toward the right side. 2. Situs inversus partialis or incompletus, in which 
the apex of the heart points toward the left side. Situs inversus totalis is present in 1 per 10,000 to 50,000 individuals 
of the general population, whereas situs inversus partialis is a much rarer condition and is present in 1 per 2,000,000 
individuals of the general population. The term situs ambiguous is also used for the arrangement of organs and ves-
sels in an unordered manner.

Case presentation  In this paper, we present an extraordinary case of situs inversus partialis discovered incidentally 
during the autopsy of a female body with a documented history of suicidal poisoning. This unique finding sheds light 
on the diagnostic challenges and implications of situs inversus partialis, especially in patients with underlying medical 
conditions.

Conclusions  This report underscores the importance of thorough and systematic investigations during autopsy 
examinations to identify and comprehend rare anatomical anomalies that may otherwise remain unnoticed. 
Increased awareness of such rare congenital anomalies may contribute to a better understanding of their prevalence 
and potential clinical implications for healthcare professionals and researchers.
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Introduction
Situs inversus is a rare congenital anomaly. In this con-
dition, the abdominal and thoracic organs are posi-
tioned in reverse, which is a mirror image of the normal 

anatomical position (Shogan and Folio 2011). Situs soli-
tus refers to the normal anatomical position of the tho-
racic and abdominal viscera. Situs inversus is a mirror 
image of situs solitus (Shogan and Folio 2011; Maldjian 
and Saric 2007; Fulcher and Turner 2002). Situs inversus 
is divided into two categories: First is Situs inversus tota-
lis, in which the apex of the heart points toward the right 
side (Maldjian and Saric 2007; Fulcher and Turner 2002). 
Seond is Situs inversus partialis or incompletus, in which 
the apex of the heart points toward the left side (Maldjian 
and Saric 2007; Fulcher and Turner 2002). Situs inversus 
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totalis is present in one per 10,000 to 50,000 of the gen-
eral population (Eitler et al. 2022), whereas situs inversus 
partialis is a much rarer condition and is present in one 
per 2,000,000 of the general population (Situs inversus 
2023). Situs inversus is present 1.5 times more predomi-
nantly in males than in females (Eitler et al. 2022). Situs 
inversus totalis is also called situs inversus with dextro-
cardia, whereas situs inversus partialis is called situs 
inversus with levocardia. The term situs ambiguous is 
also used for the arrangement of organs and vessels in an 
unordered manner, except, as mentioned above (Mald-
jian and Saric 2007; Tonkin and Tonkin 1982).

During conducting an autopsy examination of a case of 
suicidal poisoning, an incidental finding of situs inversus 
with levocardia was observed. This is a very rare case for 
several reasons. First, it was situs inversus incompletus, 
a subtype of situs inversus, a rare condition (Situs inver-
sus 2023). Second, it was found in the female body, which 
is normally less prevalent than that in males (Eitler et al. 
2022). Third, the deceased was asymptomatic, while con-
genital heart disease is the most common in this sub-
type (Moscovitz et al. 1952; Harris and Rainey 1965; Van 
Praagh et al. 1964; Rosenbaum 1962). Documenting and 
studying such exceptional cases can provide valuable 
insights into the situs inversus partialis, contributing to 
the advancement of medical knowledge and education.

Case presentation
A 17-year-old female body was brought by police for a 
medicolegal autopsy with an alleged history of inges-
tion of an unknown poisonous substance at home 
for unknown reasons. The deceased had not suffered 
from any major illness in the past. After ingestion of an 
unknown poison, she was first transferred to a private 
hospital for treatment, but she was unable to survive 
before treatment was started. No external injury was 
detected during the autopsy examination. The body was 
on average built and moderately nourished. No remark-
able external findings were noted. On internal examina-
tion, mirror positioning of the abdominal organs was 
observed.

As shown in Figs. 1 and 2, the liver was located on the 
left side of the abdomen. The stomach was on the right 
side and lifted to show an underlying right sided spleen. 
The small and large intestines also followed the mir-
ror position. However, the organs were in the normal 
anatomical positions in the thoracic cavity. The apex of 
the heart was pointed toward the left side. This unique 
anatomical arrangement confirms the diagnosis of situs 
inversus with levocardia, which is also referred to as 
situs inversus incompletus or partialis. Situs inversus 
incompletus is frequently associated with congenital 
heart anomalies or diseases; however, no prior illness 

was found in the deceased. No abnormal anomalies were 
observed during dissection of the heart. The stomach 
contained blackish-brown colored fluid with an atypical 
smell. Therefore, the viscera were sent for chemical analy-
sis to the regional forensic science laboratory. The results 
of the analysis confirmed the presence of aluminum 
phosphide poisoning, an organophosphate compound. 
This case of situs inversus with levocardia is a particu-
larly rare and exceptional finding. The absence of any 
prior medical history of heart anomalies adds complex-
ity to our understanding of this congenital anomaly. Such 
unique cases contribute significantly to our knowledge of 
situs inversus partialis and provide valuable insights for 
the medical community and forensic practitioners.

Discussion
Situs inversus, a rare congenital anomaly characterized 
by a mirror-image arrangement of thoracic and abdomi-
nal organs compared to the normal anatomical position 
known as situs solitus, presents a captivating anomaly in 
medical practice (Shogan and Folio 2011; Maldjian and 

Fig. 1  Left sided liver with cardiac apex directed towards left side
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Saric 2007; Fulcher and Turner 2002). Situs solitus refers 
to the standard orientation of organs, with the liver, left 
atrium, bilobed lung, stomach, spleen, and aorta located 
to the left of the midline and the liver, trilobed lung, and 
inferior vena cava situated to the right of the midline.

Divided into two categories, situs inversus encom-
passes situs inversus totalis, and situs inversus partialis. 
Situs inversus totalis, also known as situs inversus with 
dextrocardia, situs transversus, or oppositus, occurs in 
approximately one per 10,000 of the general population 
and involves the complete mirror image positioning of 
the chest and abdomen organs from situs solitus, includ-
ing the apex of the heart pointing towards the right side 
(Shogan and Folio 2011; Maldjian and Saric 2007; Fulcher 
and Turner 2002; Eitler et  al. 2022; Supriya et  al. 2013). 
In contrast, situs inversus partialis, also referred to as 
situs inversus with levocardia, is a much rarer condition, 
affecting approximately one per 2,000,000 of the general 
population (Situs inversus 2023). Situs inversus with lev-
ocardia involves only the abdominal organs being mirror 
imaged, with the apex of the heart pointing towards the 

left side. Notably, individuals with situs inversus partia-
lis often present with congenital heart disease. The term 
situs ambiguous is used to describe the arrangement of 
organs and vessels in an unordered manner (Maldjian 
and Saric 2007; Tonkin and Tonkin 1982).

An individual with situs inversus may often remain 
asymptomatic, with the anomaly being incidentally dis-
covered during diagnostic investigations for unrelated 
health concerns. Failure to recognize the presence of situs 
inversus during diagnostic or therapeutic procedures can 
potentially lead to medical negligence and severe com-
plications (Kanchan et  al. 2013). Therefore, early detec-
tion of situs inversus is crucial as it can aid in the timely 
diagnosis of acute abdominal diseases, such as cholecys-
titis, acute appendicitis, or splenic injuries, and facilitate 
appropriate surgical planning (Chaouch et al. 2019; Enciu 
et al. 2022; Ding et al. 2022; Nagai et al. 2022). Diagnos-
tic modalities such as X-ray, ultrasonography, computed 
tomography, or magnetic resonance imaging play pivotal 
roles in confirming the diagnosis of situs inversus.

The discovery of situs inversus with levocardia in this 
case is an extremely rare occurrence. Lack of any prior 
medical history related to heart anomalies complicates 
our understanding of this congenital anomaly. Cases 
with such distinct characteristics contribute signifi-
cantly to expanding our knowledge of the situs inversus 
partialis, offering valuable insights for both the medical 
community and forensic practitioners. The knowledge 
gained from studying such rare anomalies contributes to 
improved patient care and enhanced medical knowledge, 
enabling healthcare professionals to make informed deci-
sions and provide appropriate interventions to patients 
with situs inversus.

Conclusion
Situs inversus with levocardia (incompletus) remains an 
exceptionally rare and often overlooked condition, pri-
marily because of limited medical awareness and its low 
incidence rate. The significance of such case reports lies 
in their contribution to the body of knowledge surround-
ing situs inversus, aiding in future research and medical 
education. By documenting and sharing these unique 
cases, we enhance our understanding of this intriguing 
congenital anomaly, paving the way for further studies 
and advancements in this field.

As exemplified by this case, the rarity of situs inversus 
with levocardia underscores the importance of contin-
ued vigilance and comprehensive diagnostic approaches 
in clinical practice. The early detection of such anoma-
lies can prove critical in preventing potential surgical or 
therapeutic complications and ensuring optimal patient 
outcomes. Therefore, an increased focus on generating 

Fig. 2  Stomach is present over right side and it is lifted to show right 
sided spleen
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more case reports and conducting etiological studies is 
warranted to refine our ability to diagnose situs inversus 
promptly and accurately.

Acknowledgements
Not applicable.

Authors’ contributions
All authors have contributed towards manuscript writing, editing and review-
ing this manuscript.

Funding
This paper did not receive support of financial agencies.

Availability of data and materials
The data are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical consent is obtained for this case report.

Consent for publication
All the authors approved the final version of this research and consented to 
publication.

Competing interests
The authors do not have any conflict of interest.

Received: 8 February 2024   Accepted: 15 June 2024

References
Chaouch MA, Jerraya H, Dougaz MW, Nouira R, Dziri C. A systematic review of 

laparoscopic cholecystectomy in situs inversus. J Invest Surg. 2019;4:324–
33. https://​doi.​org/​10.​1080/​08941​939.​2019.​16228​22.

Ding B, Wang J, Wei X, et al. Efficacy and safety of ERCP in patients with situs 
inversus totalis: multicenter case series and literature review. BMC Gastro-
enterol. 2022;22:1–7. https://​doi.​org/​10.​1186/​s12876-​022-​02593-3.

Eitler K, Bibok A, Telkes G. Situs inversus totalis: a clinical review. Int J Gen Med. 
2022;3:2437–49. https://​doi.​org/​10.​2147/​IJGM.​S2954​44.

Enciu O, Toma EA, Tulin A, Georgescu DE, Miron A. Look beyond the mirror: 
laparoscopic cholecystectomy in situs inversus totalis—a systematic 
review and meta-analysis (and report of new technique). Diagnostics 
(Basel). 2022;12:1265. https://​doi.​org/​10.​3390/​diagn​ostic​s1205​1265.

Fulcher AS, Turner MA. Abdominal manifestations of situs anomalies in adults. 
Radiographics. 2002;22:1439–56. https://​doi.​org/​10.​1148/​rg.​22602​5016.

Harris TR, Rainey RL. Ideal isolated levocardia. Am Heart J. 1965;70:440–8. 
https://​doi.​org/​10.​1016/​0002-​8703(65)​90354-6.

Kanchan T, Gupta A, Acharya J. Situs inversus totalis: a case of incidental 
autopsy finding and review of literature. Indian J Forensic Med Pathol. 
2013;6:19–22.

Maldjian PD, Saric M. Approach to dextrocardia in adults. Am J Roentgenol. 
2007;188:39–49. https://​doi.​org/​10.​2214/​AJR.​06.​1179.

Moscovitz HL, Gordon AJ, Scherlis L. Levocardia. Am Heart J. 1952;44:184–95. 
https://​doi.​org/​10.​1016/​0002-​8703(52)​90144-0.

Nagai K, Masui T, Kyogoku T, Hatano E. Pancreatoduodenectomy with portal 
vein resection for pancreatic body cancer in a patient with situs inversus 
totalis. Surg Oncol. 2022;1:101815. https://​doi.​org/​10.​1016/j.​suronc.​2022.​
101815

Rosenbaum HD, Pellegrino ED, Treciokas LJ.  Acyanotic levocardia. Circulation. 
1962;26:60–72. https://​doi.​org/​10.​1161/​01.​CIR.​26.1.​60.

Shogan PJ, Folio L. Situs inversus totalis. Mil Med. 2011;176:840–3. https://​doi.​
org/​10.​7205/​MILMED-​D-​11-​00039.

Situs inversus. 2023. https://​en.​wikip​edia.​org/w/​index.​php?​title=​Situs_​inver​
sus&​oldid=​11897​87030. Accessed 6 Feb 2024.

Supriya G, Saritha S, Madan S. Situs inversus totalis-a case report. IOSR J Appl 
Phys. 2013;3:2278–4861. https://​doi.​org/​10.​9790/​4961-​03612​16.

Tonkin IL, Tonkin AK. Visceroatrial situs abnormalities: sonographic and 
computed tomographic appearance. Am J Roentgenol. 1982;138:509–15. 
https://​doi.​org/​10.​2214/​ajr.​138.3.​509.

Van Praagh R, Van Praagh S, Vlad P, Keith JD. Anatomic types of congenital 
dextrocardia: diagnostic and embryologic implications. Am J Cardiol. 
1964;13:510–31. https://​doi.​org/​10.​1016/​0002-​9149(64)​90159-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/08941939.2019.1622822
https://doi.org/10.1186/s12876-022-02593-3
https://doi.org/10.2147/IJGM.S295444
https://doi.org/10.3390/diagnostics12051265
https://doi.org/10.1148/rg.226025016
https://doi.org/10.1016/0002-8703(65)90354-6
https://doi.org/10.2214/AJR.06.1179
https://doi.org/10.1016/0002-8703(52)90144-0
https://doi.org/10.1016/j.suronc.2022.101815
https://doi.org/10.1016/j.suronc.2022.101815
https://doi.org/10.1161/01.CIR.26.1.60
https://doi.org/10.7205/MILMED-D-11-00039
https://doi.org/10.7205/MILMED-D-11-00039
https://en.wikipedia.org/w/index.php?title=Situs_inversus&oldid=1189787030
https://en.wikipedia.org/w/index.php?title=Situs_inversus&oldid=1189787030
https://doi.org/10.9790/4961-0361216
https://doi.org/10.2214/ajr.138.3.509
https://doi.org/10.1016/0002-9149(64)90159-6

	Situs inversus partialis (levocardia): an incidental discovery of an extremely rare case during the autopsy of a female with suicidal poisoning
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


