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Abstract
In the current study, we describe a clinical case of the right upper lobectomy at Situs inversus totalis (SIT). Our report is 

the first described case in the domestic literature of SIT in a patient with multiple primary metachronous cancer, when a patient 
with SIT had primary lung cancer and successful surgical treatment. SIT is a complex and extremely rare clinical situation for the 
surgeon. In all such patients, it is advisable to use all available methods of imaging and diagnosis in the preoperative period, to 
clarify the anatomical structure of the vascular bed and bronchial tree. (International Journal of Biomedicine. 2019;9(2):176-178.)
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Introduction
Situs inversus totalis (SIT)—a completely reversed 

location of the internal organs—is a rare congenital autosomal 
recessive disorder that is associated with a defect on the X 
chromosome. The frequency of this pathology ranges from 
1:8000 to 1:20,000.(1) With this defect, an abnormal rotation 
of the heart tube occurs during embryogenesis. In 20% 
of cases, transposition is associated with the Kartagener 
syndrome, which includes a classical triad: situs inversus, 
sinusitis and bronchiectasis.(2) Most people do not know 
about their peculiarities until they start to undergo various 
types of surveys.(3) In the absence of functional disorders of 
the cardiovascular system, SIT can be attributed to normal 
variant anatomy, which does not have a significant impact on 
the quality of life. There are two main types of situs inversus. 
Dextrocardia with the normal position of the abdominal organs 
was first described in 1643 by Marco Severino.(4) SIT was 
described a century later, in 1797, by the British pathologist 
Matthew Baillie.(5) There is also a variant with the position 

of the heart in the left half of the chest (levocardia) with 
transposition of the abdominal cavity, this phenomenon occurs 
in approximately 1:22,000 cases, and is called incomplete 
situs inversus.(6) With the transposition of the internal organs 
with levocardia, heart defects are observed in 95% of cases.(7)

Transposition of the internal organs with levocardia, or 
dextrocardia without transposition, are much more dangerous 
congenital defects than SIT. Dextrocardia (with the normal 
arrangement of the internal organs) is also found in some 
people with Patau syndrome (Trisomy 13).(8) 

In the domestic literature, we did not find publications on 
anatomical resection of the lung in SIT patients. Considering all 
of the above, we considered it necessary to provide a description 
of the clinical case of the right upper lobectomy at SIT.

Case presentation
A 70-year-old man was admitted to the surgical thoracic 

department of our Clinical Hospital, complaining of a rare 
cough. The patient’s medical history showed that in 2010, a total 
hemithyroidectomy was performed for a malignant disease of the 
thyroid gland. During the dynamic examination in December 2017, 
the progression of the process was revealed—cervical lymph node 
metastases, a tumor in the upper lobe of the right lung (Fig. 1-3).

In January 2018, a total thyroidectomy with cervical 
lymphadenectomy was performed. In a remote preparation, 
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MTS of thyroid cancer were found. On 17 April 2018, 
radioiodine treatment was performed and a thoracic surgeon 
was recommended for radical treatment of the right lung tumor.

After the preoperative additional examination, the 
planned operation (05.31.2018) was performed: Right 
thoracotomy, upper lobectomy, systemic lymph node 
dissection (Fig.4). Intraoperatively: the right-sided position 
of the heart and aorta. In the upper lobe of the right lung, a 
formation with a contraction of the pleura was detected (3×3 
cm in size), mediastinal lymph nodes were not enlarged. A 
standard upper lobectomy with systemic lymph node dissection 
was performed. The postoperative period was uneventful, the 
wound healed by first intention. Drains were removed on the 
third day. The duration of the operation was 96 minutes, the 
blood loss was minimal.

Histological examination: papillary cancer (morphology 
characteristic of thyroid cancer and primary lung 
adenocarcinoma). All groups of lymph nodes of the lung root 
and mediastinum were without a tumor lesion.

Immunohistochemical examination: TTF1-positive 
reaction; CDX2, Tireoglobulin, CK20-negative reaction. Given 

the immunophenotype and morphology, more data are available 
for primary papillary adenocarcinoma of the lung (pT1aN0R0) 
(Figure 5-7.) 

Thus, the clinical diagnosis: Multiple primary 
metachronous cancer.

1. Thyroid cancer (рТ2N0M0), operation 2010. 
Progression of 12.2017—MTS to cervical lymph nodes, 
operation in 01.2018.

2.    Lung cancer of the right upper lobe (pT1aN0M0).

Discussion
Most of the published papers on surgical intervention in 

patients with SIT are presented mainly about the abdominal 
organs (cholecystectomy, appendectomy).(9) There are isolated 
reports of SIT cases during operations on the colon,(10) 

stomach,(11) esophagus (12) and the heart;(13) there is a publication 
about lung transplantation.(14) Currently, the presence of a 
solitary neoplasm in the lung is an indication for its anatomical 
resection. It should be borne in mind that the presence of 
SIT does not guarantee the standard vascular and bronchial 
anatomy.(15) When planning an operation in patients with SIT, 
the available vascular or bronchial anatomical features should 
always be taken into account at the preoperative stage, which 
promotes a safe surgery. In our case, the preoperative MSCT 
showed the presence of two main arterial trunks going to the 
upper lobe: A1-2 and A3,4,5. Endoscopic ultrasonography 
(EUS) and endobronchial ultrasonography (EBUS) can be 
used as additional methods for specifying diagnosis.(16)

Subotich et al. considered that preoperative angiography 
should be performed on all patients with SIT to study the 
vascular anatomy of the lung, due to the high possibility of 
the presence of vascular anomalies.(17) We believe that a 3D 
diagnostic CT and MRI will be useful in a diagnostic search. 

Fig. 1-3. MSCT: a tumor in the upper lobe of the right lung.

Fig. 4. Intraoperatively photo  (А - aorta, А1-2 –
        segmental artery, НДБ- lower lobe bronchus).

Fig. 5. Primary papillary adeno- 
           carcinoma. H&E,×100

Fig. 6. Immunohistochemistry:
      TTF1-positive reaction,×200

Fig. 7.   Immunohistochemistry:
          TgAb-negative result,×200
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In the present case, MSCT was sufficient to obtain a complete 
picture of the vascular bed and the bronchial tree.

Our report is the first described case in the domestic 
literature of SIT in a patient with multiple primary 
metachronous cancer and is the 29th case in the available 
literature since 1952, when a patient with SIT had primary 
lung cancer and successful surgical treatment.

SIT is a complex and extremely rare clinical situation 
for the surgeon. It is necessary to know the patient’s exact 
topographic anatomy, which will avoid intraoperative 
complications. In all such patients, it is advisable to use all 
available methods of imaging and diagnosis in the preoperative 
period, to clarify the anatomical structure of the vascular bed 
and bronchial tree.
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