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Abstract: Situs inversus totalis (SIT) is an extremely rare condition where the major organs are reversed or

mirrored from their usual positions. There are few reports in the literature describing thoracoscopic major

surgery in patients with this unusual anomaly. Here we report a 48-year old female with two small early stage

lung cancer lesions located in the apicoposterior segment of the right upper lobe and in the dorsal segment

of the right lower lobe. The patient underwent a uniportal approach through a 3 cm incision and combined

anatomic segmentectomies in the upper and lower lobes. The postoperative course was uneventful. This is

the first report of an anatomic segmentectomy in a patient with a situs inversus condition.
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Introduction

Situs inversus is a congenital condition in which the major
organs are reversed or mirrored from their usual positions.
It probably originates from an abnormal rotation of the
cardiac tube during embryogenesis (1).

It is an autosomal recessive genetic condition. The
prevalence of situs inversus varies among different
populations but it is around 1 in 10,000 people. In this
case the heart was swapped to the right side of the thorax
which is known as situs inversus with dextrocardia or SI'T.
The association between situs inversus and Kartagener’s
syndrome which is characterized by the triad of situs
inversus, chronic sinusitis, and bronchiectasis, is frequent.
About 25% of individuals with situs inversus have an
underlying condition known as primary ciliary dyskinesia
which causes increased susceptibility to lung infections (2).

Many people with SIT are unaware of their atypical
anatomy until they need a radiological examination.
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Clinical case

A 48-year-old female non-smoker patient was admitted to
our department for surgery. She was diagnosed with an SI'T
condition. A CT scan revealed two ground glass opacity
(GGO) lesions: an 0.8 cm GGO lesion located in segment 6
of the lower lobe (Figure 14) and a 1 cm GGO lesion located
in S2 near the intersegmental plane with S1 (Figure 1B).
The patient was proposed for uniportal video-assisted

thoracoscopic surgery (VATS).

Surgical treatment (Figure 2)

The patient was placed in a left lateral decubitus position. A
VAT approach through a single 3 cm incision was made in
the right 4" intercostal space. The right lung composition
of two lobes, vascular and bronchial anatomy was exactly
like a normal left lung. Aortic arch, aortopulmonary
window, location of the heart and the subcarinal space were
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Figure 1 CT scan showing a 0.8 cm GGO tumor located in dorsal segment of right lower lobe (A) and another 1 cm GGO tumor located

in the intersegmental plane of apical and posterior segment of right upper lobe (B). GGO, ground glass opacity.
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Figure 2 Uniportal VAT right anatomic segmentectomy S6 and
S1-S2 (3). VATS, video-assisted thoracoscopic surgery.
Available online: http://www.asvide.com/article/view/24999

mirror images of a normal condition. We first performed
an anatomic S6 segmentectomy (Figure 34) and then an
anatomic apicoposterior segmentectomy (S1-S2) was
performed (Figure 3B). The identification of intersegmental
plane was defined after the inflation-deflation technique,
placing the staplers in between the proximal and distal
stump of segmental bronchus. The distal S6 and S1-
S2 segmental stumps of vein, artery and bronchus were
included in the resected anatomic segments.

The total surgical time was 55 minutes. The chest
tube was removed on the second post-operative day and
the patient was discharged on the fourth postoperative
day. The final pathological examination revealed a
minimally invasive adenocarcinoma (MIA) lesion on the
lower lobe and adenocarcinoma in situ (AIS) lesion on
the upper lobe.
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Discussion

Most published situs inversus surgical reports are
abdominal procedures and experience with SI'T patients
in minimally invasive thoracic surgery is limited.
Cholecystectomy is the most frequent operation with SI'T
described in the literature (4). Cases of SIT in colorectal
resections (5), esophageal (6), or cardiac procedures (7)
have been reported. The initial publications of lung
resections with SI'T were described by thoracotomy: lung
transplantation (8) and lung cancer surgery (9). The first
cases of SIT in thoracoscopic lobectomy were reported in
2013 (10,11). Since then a few groups have published cases
on thoracoscopic lobectomy in patients with SI'T, most of
them by multi-portal approach (12). To our knowledge this
is the first report of anatomic segmentectomy in a patient
with an SIT condition.

Possible vascular or bronchial anomalies should always be
taken into consideration during surgery on these patients.
In this particular case, we found in the right side the exact
mirrored anatomy of the left side for S6 and S1-S2. The left
lung was composed of two lobes separated by a complete
fissure, and the aortopulmonary window, subcarinal space,
aorta, heart and esophagus were located in exactly the
mirror-image position as in the left side.

Thanks to screening programs with low dose CT
radiation, the detection of early stage of lung cancer is
growing, especially the GGO lesions. The prognosis of
small tumors with a GGO component is good with a limited
pulmonary resection such as anatomic segmentectomy.
Although wedge resections may be sufficient for curing
small lung tumors with a GGO component, these lesions
are difficult to palpate especially when the nodule is deeply
located. Anatomical segmentectomy is preferred in such
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Figure 3 Thoracoscopic image of surgical dissection of V6 during dorsal segmentectomy (A) and apicoposterior bronchus during S1-S2 (B).

cases, both to secure an adequate surgical margin and
remove distal peri-bronchial lymph nodes, and to preserve
pulmonary function.

One of the most difficult steps during a segmentectomy
is the identification and division of the intersegmental
plane. There are several methods described in the
literature. Stapling the demarcation line is our preferred
method after inflation and deflation technique. However,
the perfect knowledge of the segmental anatomy and the
previous experience is mandatory to identify the correct
intersegmental plane in order to perform a proper and
oncologic anatomic resection.

The VATS anatomic segmentectomies are usually
more demanding procedures than lobectomies, especially
in a situs inversus condition. In these patients, the risk of
vascular injuries or unexpected complications is higher due
to the unusual anatomy.

In this particular case, the unusual orientation did not
result in increased operative time, perhaps due to our previous
experience in uniportal thoracoscopic lobectomies (13)
and segmentectomies (14).

Conclusions

SIT is a challenging condition when surgery is necessary,
especially when performing VATS major pulmonary
resections. The uniportal thoracoscopic approach for
anatomic segmentectomies is feasible in SIT patients
but should be performed by skilled Uniportal VATS

surgeons.
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