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Case Report

A patient with situs inversus totalis and lung cancer—a rare 
combination
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Abstract: Situs inversus totalis (SIT) is a rare clinical entity which is characterized by a complete reverse anatomy 

of the thoracic cage and abdomen. There are a few reports of patients with SIT and lung cancer. The number of the 

cases that have been treated surgically is also very small. We report a case of an 80 years old patient who underwent 

left lower lobectomy after staging with uniportal video-assisted thoracoscopic surgery (VATS) and mediastinoscopy.
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Introduction

Situs inversus totalis (SIT) is a rare clinical entity which is 
characterized by a complete reverse anatomy of the thoracic 
and abdominal organs. It is a congenital autosomal recessive 
disease, which has also been connected with X-chromosome 
defect, and occurs in between 1/8,000 and 1/20,000 
newborns. Twenty percent to twenty five percent of the 
cases are associated with Kartagener syndrome. Cardiac and 
vascular anomalies are more frequent in patients with SIT 
compared to the general population (1). In this article we 
aim to present a case of an 80 years old male patient with 
SIT and lung cancer. Staging was defined by biopsies using 
uniportal video-assisted thoracoscopic surgery (VATS) and 
mediastinoscopy; afterwards a left lower lobectomy was 
performed.

Case presentation

An 80 years old male patient presented to our department 
with a tumor of the left lower lobe diagnosed using 
computed tomography (CT) and positron emission 
tomography–computed tomography (PET/CT). The CT 
scan revealed an anatomically inverted situs that was already 
known to the patient since childhood. The arrangement of 
the pulmonary vessels and the bronchi were a mirror image 
of those normally found on the other side. The CT scan 
also revealed a left lower lobe nodule of 1.8 cm in diameter, 
6–7 distinct lymph nodes (LN) No. 4L of 1–1.2 cm in size 
and 2–3 LN No. 5R with diameter up to 2 cm. A PET/CT  
was also performed, which revealed PET(+) No. 5R and 
No. 4L LN. A biopsy of No. 5 PET(+) and preaortic 
PET(−) lymph note was performed with a uniportal VATS 
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procedure. Mediastinoscopy was used for access and 
sampling of No. 4L PET(+) LN. In both cases PET(+) 5R 
and 4L LN were found reactive, anthracotic and negative 
for metastatic carcinoma (Figures 1-4, Table 1).

The stage of the tumor was categorized as cT1aN0M0 
and thus we proceeded with a left lower lobectomy. The 
mirror image of the normal anatomy that was revealed in 
CT was verified intraoperatively. During the operation 
properly sided double-lumen intubation tube was used. The 
patient’s postoperative course was largely uneventful. He 
was discharged on the 10th postoperative day. Histopathology 

confirmed an invasive papillary predominant adenocarcinoma 
(pT1aN0) according to IASLC/ATS/ERS 2011.

Discussion

This patient was the first case with coexistence of lung 
cancer and SIT surgically treated by our department and 
also the first patient in Greece to be reported in PubMed. 
There are 21 cases of SIT and lung cancer reported 
in Literature. Eleven of those were treated surgically 
with either a pneumonectomy or lobectomy. Left sided 

Figure 1 Mirror image anatomy of the structures of the thoracic cavity. Lymph node (LN) 4L that were accessed with mediastinoscopy.

Figure 2 Complete mirror image of the normal anatomy. Mirror image of the arch of the aorta and vascular thoracic structures. Lymph 
node (LN) number 4L.
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cancer was predominant over right sided and left sided 
operations were performed more frequently (1,2). Our case 
was the second in the literature to be treated with a left 
lower lobectomy. The first case of left lower lobectomy 
performed on a patient with SIT was described by Shimizu 
et al. in 2011 (3).

Preoperative diagnosis of SIT is very important in order 
for the clinician to plan further treatment (3,5). Diagnosis 
of the syndrome can be confirmed using chest X-ray, CT, 
bronchoscopy, ultrasonography (u/s), echocardiography 

and/or angiography (1,3). In particular the proper use 
of the X-ray and its correct initial interpretation by the 
clinician can raise the suspicion of SIT (1). As in most of 
the patients, our patient was diagnosed with SIT since 
his childhood (1). A high suspicion of lung cancer was set 
using PET/CT, which also confirmed the patient’s inverted 
but proper anatomy. Bronchoscopy was not performed. 
Because the findings of the PET/CT scanning possibly 
suggested N2 or N3 stage, further examinations followed. 
We preceded with uniportal VATS to sample LN because 

Figure 3 Tumor nodule in left lower lobe. Diameter 1.8 cm in computed tomography (CT) scan. The tumor was approached via 
thoracotomy and left lower lobectomy was performed.

Figure 4 Lymph nodes (LN) 4R and 5R. A LN biopsy with uniportal-video-assisted thoracoscopic surgery (VATS) was performed. Mirror 
image anatomy is detected with ascending, descending aorta and superior vena cava.
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of the existence of SIT (7). Subsequently a mediastinoscopy 
and PET(+) No. 4L lymph node biopsy was performed. 
According to Mahmoud et al., a mediastinoscopy in those 
patients was deemed to be safe with a thorough knowledge 
of the anatomy of the region and the application of proper 
surgical techniques (8).

Endoscopic ultrasound (EUS) and endobronchial 
ultrasound (EBUS) can provide us with vital information for 
the staging and surgical anatomy (1,7). In our case based on 
the CT findings the LN were regarded as not feasible for 
EBUS or EUS. Subotich et al. suggested that in all patients 
with SIT, a preoperative angiography should be performed 
to investigate the vascular anatomy of the region, because 
of the increased possibility of vascular anomalies (5). A 
CT 3D reconstruction and magnetic resonance imaging 
(MRI) may be helpful (1). In our preoperative CT scan, 
when employing 3D reconstruction, the branches of the 
pulmonary vessels and bronchial tree of the left lower 
lobe were a mirror image of the right lower lobe. The 
anatomy of the region was considered well identified and 
angiography was not performed.

A left lower lobectomy was performed through an 
anterolateral thoracotomy (1). Yoshida et al. has described 
a right lower lobectomy using VATS, after carefully 
examining the anatomical relations of the vascular and 
bronchial tree (4).

Conclusions

SIT is a very rare entity that the clinician should have 
in mind. The syndrome diagnosis should be made early. 
Pre- and perioperative attention should be paid for 
vascular and bronchial anomalies in order to avoid intra-

operative injuries and complications. If necessary, various 
imaging techniques should be employed before proceeding 
with surgery so that anatomy is as accurately as possible 
identified.
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Table 1 Examples of cases of SIT and lung cancer. Anatomy-surgical therapy-recommendations

Authors Region of the lung Therapy Preoperative recommended examinations

Masuda et al. (2) Left middle lobe Thoracotomy. Left middle lobe lobectomy  
and partial resection of the left upper lung

3D-CT images

Shimizu et al. (3) Left lower lobe Thoracotomy. Left lower lobectomy CT, bronchoscopy, and angiography

Yoshida et al. (4) Right lower lobe VATS-right lower lobectomy The anatomical relationship between 
bronchus, pulmonary artery and vein should 
be defined especially by VATS preoperatively

Subotich et al. (5) Left upper lobe Thoracotomy. Left upper lobectomy Mandatory angiography preoperatively

Murakawa et al. (6) Left upper lobe Left upper lobectomy CT and bronchofiber optic examination

SIT, situs inversus totalis; VATS, video-assisted thoracoscopic surgery; CT, computed tomography.
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