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Advanced Esophageal Cancer with Situs Inversus Totalis
Successfully Treated with Chemoradiotherapy Followed by
Esophagectomy: Case Report
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ABSTRACT

We report a case of advanced esophageal cancer successfully treated with neoadjuvant chemo-
radiotherapy followed by esophagectomy in a 53-year-old man with situs inversus totalis. Upper
gastrointestinal endoscopy in a clinical examination revealed a tumor in the lower third of the
esophagus, and moderately differentiated squamous cell carcinoma was diagnosed from the
biopsy findings. He was referred to us and the disease was diagnosed as esophageal cancer (clini-
cal TBN1MO, cStage III) after further evaluation. According to the therapeutic strategy of our
department, neoadjuvant chemoradiotherapy was commenced. The regimen was composed of
radiotherapy (2 Gy/day, 5 days/week, 4weeks, total 40Gy) with cisplatin (70 mg/m?/day, day 1)
and 5-FU (700 mg/m?/day, day 1-4). We performed a subtotal esophagectomy with radical lymph
node dissection through a left thoracotomy because of the existence of situs inversus totalis. The
thoracic operation could be performed with relatively safety because the organs were arranged
in a mirror image of their normal positions. On the other hand, it was relatively difficult to con-
struct a gastric tube. In particular, ligation of the gastrosplenic ligaments was difficult and this
led to increased blood loss compared with usual operation. Histopathological examination
revealed no residual carcinoma at the site of the primary focus. The patient has been followed up
periodically on an outpatient basis and has remained free of recurrence for longer than 2 years

5 months after surgery.
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Situs inversus totalis 1s an unusual disorder, in
which the organs are arranged in a mirror image
of their normal positions. According to the pub-
lished data, the incidence rate of situs inversus
totalis 1s about 0.01%%. We recently treated a
53-year-old man with advanced thoracic esopha-
geal cancer with situs inversus totalis undergoing
neoadjuvant chemoradiotherapy followed by
esophagectomy with radical lymph node dissection
through a left thoracotomy. This case is reported
because of its rarity, and the surgical procedures
are discussed in relation to the relevant literature.

CASE REPORT
The patient was a 53-year-old man who was
diagnosed with situs inversus totalis in early
childhood. Upper gastrointestinal endoscopy in a
clinical examination revealed a tumor in the lower
third of the esophagus, and moderately differenti-
ated squamous cell carcinoma was diagnosed from

the biopsy findings. He consulted us and further
examination was performed. Chest imaging by
radiography showed dextrocardia (Fig. 1). Upper
gastrointestinal radiography showed a semi-cir-
cumferential tumor 5 cm in length with a periph-
eral ridge and a central recess in the lower third
of the esophagus (Fig. 2). Upper gastrointestinal
endoscopy also revealed a semi-circumferential
type 2 tumor located in the lower third of the tho-
racic esophagus (Fig. 3a). Computed tomography
(CT) showed esophageal wall thickening (Fig. 4a)
and no invasion of the primary tumor to the adja-
cent structures. CT also showed enlargement of
the right cardiac lymph nodes and left gastric
artery lymph nodes, suggesting lymph node metasta-
ses (Fig. 4b, 4c). Positron emission tomography
(PET) showed abnormal uptake of [18F] fluoro-2-
deoxyglucose by the primary tumor (standardized
uptake value (SUV) max = 9.2) and abdominal
lymph nodes (SUV max = 1.9). The disease was
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Fig. 1. Chest imaging by radiography
showed dextrocardia.

Fig. 2. Upper gastrointestinal radiography
showed a semi-circumferential tumor 5 cm
in length with a peripheral ridge and a
central recess in the lower third of the
esophagus (arrow).
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Fig. 3. Upper gastrointestinal endoscopy revealed a semicir-
cumferential type 2 tumor located in the lower third of the thoracic
esophagus (Fig. 3a). After chemoradiotherapy, the tumor was
markedly decreased (Fig. 3b)

Fig. 4. Computed tomography (CT) showed esophageal
wall thickening (Fig. 4a, arrow) and enlargement of
the right cardiac lymph nodes (Fig. 4b, arrow) and left
gastric artery lymph nodes (Fig. 4¢, arrow), suggesting
lymph node metastases. After chemoradiotherapy, CT
showed a decrease in the tumor (Fig. 4d) and lymph
node size (Fig. 4e, 4f).

diagnosed as advanced thoracic esophageal cancer
(clinical T3N1MO, cStage II'?), and neoadjuvant
chemoradiotherapy followed by esophagectomy
was selected for treatment according to our proto-
col. The regimen was composed of radiotherapy (2
Gyl/day, 5 days/week, 4weeks, total 40Gy) with cis-
platin (70 mg/m?/day, day 1) and 5-FU (700 mg/m?/
day, dayl-4). No grade 3 or 4 adverse events devel-
oped during chemoradiotherapy. After chemoradio-
therapy, upper gastrointestinal endoscopy revealed
marked shrinkage of the tumor (Fig. 3b) and CT
showed a decrease of the tumor (Fig. 4d) and
the lymph node size (Fig. 4e, 4f). PET showed
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Fig. 5. On examination of the resected specimen, a
tumor scar was noted in the lower third of the e soph
a gus (Fig. 5a). A zone slightly stained by Lugol’s
iodine solution was noted at the same site (Fig. 5b).

decreased uptake of [18F] fluoro-2-deoxyglucose by
the primary tumor (SUV max = 2.3) and abdomi-
nal lymph nodes (SUV max = 1.6); a complete
response (CR) was achieved.

The general condition of the patient was good
and we performed a subtotal esophagectomy with
two-field lymph node dissection through a left tho-
racotomy, followed by esophageal reconstruction
with a gastric tube via a posterior mediastinal
route 4 weeks after completion of chemoradiother-
apy.

The patient was placed in the right decubitus
position, which is opposite to the standard posi-
tion. The surgeon stood on the abdominal side of
the patient. The fifth intercostal space was opened
with one-lung ventilation. During thoracotomy,
neither pleural effusion nor dissemination was
noted. We cut the mediastinal pleura and divided
the azygos arch. After identification of the left
vagus nerve, we traced that nerve cephalad and
identified the left recurrent laryngeal nerve pass-
ing behind the left subclavian artery and ascend-
ing posteriorly, and dissected the lymph nodes
around the nerve. After breaking up adhesions
between the posterior surface of the trachea and
esophagus, we identified the right recurrent la-
ryngeal nerve ascending along the posterolateral
tracheal margin, and dissected the lymph nodes
around the nerve. The thoracic esophagus with
regional lymph nodes was separated from the sur-
rounding tissues. The surgeon then stood on the
left side of the patient and with the patient supine,
an upper midline incision was made in the abdo-
men. A gastric tube was constructed and the feed-

Fig. 6. Histopathological examination revealed no
residual squamous cell carcinoma at the site of the
primary focus.

ing vessels corresponding to the right gastroepip-
loic vessels and right gastric vessels were
preserved. A right neck incision, which was also
contralateral to the normal position, was made
and the gastric tube was brought up to the neck
and esophago-gastric anastomosis was performed
by hand sewing. The operating time was 7 hr 43
min and the estimated blood loss was 800 g. There
were no postoperative complications and oral
intake was possible 9 days after surgery and the
patient was discharged 18 days postoperatively.

On examination of the resected specimen, a
tumor scar was noted in the lower third of the
esophagus (Fig. 5a). A zone slightly stained by
Lugol’s iodine solution was noted at the same site
(Fig. 5b). Histopathological examination revealed
no residual squamous cell carcinoma at the site of
the primary focus (Fig. 6) and resected lymph
nodes; therefore, we diagnosed a pathological com-
plete response. The patient has been followed up
periodically on an outpatient basis and has re-
mained free of recurrence for longer than 2 years
5 months after surgery.

DISCUSSION

Situs inversus totalis is an unusual disorder, in
which the organs are arranged in a mirror image
of their normal positions. According to the pub-
lished data, the incidence rate of situs inversus
totalis is about 0.01%®. Several abnormalities are
associated with situs inversus totalis, including
cardiac malformation, bronchiectasis, polysplenia,
genitourinary anomalies, and so on®!V. However,
there were no such abnormalities in our patient.
To our knowledge, only three cases of situs inver-
sus totalis in association with esophageal cancer,
including the present case, have been reported in
the global literature*'®. This may be the first
report of advanced esophageal cancer with situs
inversus totalis successfully treated by chemoradio-
therapy followed by esophagectomy.

A right aortic arch (RAA) is an infrequent condi-
tion that can be part of situs inversus totalis or
can be isolated?. For surgery on a patient with tho-
racic esophageal cancer, esophagectomy is usually
performed via a right thoracotomy to avoid damage
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to the aortic arch, which flanks the left side of the
esophagus, although when RAA is present, a left
thoracotomy may be the better approach®!?. How-
ever, it is very difficult to perform an esophagecto-
my with radical lymph node dissection for patients
with RAA without situs inversus totalis through
left thoracotomy alone because the left recurrent
laryngeal nerve runs around the left ductus arte-
riosus and it is difficult to identify the right recur-
rent laryngeal nerve through a left thoracotomy®.
It has been reported that left thoracotomy plus
sternotomy is the best approach to allow visualiza-
tion of the bilateral recurrent laryngeal nerves?,
because lymph nodes around both recurrent laryn-
geal nerves have a high incidence of metastasis in
thoracic esophageal carcinoma. However, it is easi-
er to perform an esophagectomy through a left
thoracotomy for patients with situs inversus total-
is because the organs are arranged in a mirror
image of the normal positions and curative sur-
gery can be achieved through a left thoracotomy
only.

A controversial point in the surgical treatment
of esophageal cancer with situs inversus totalis is
that surgeons can become confused because im-
portant organs, such as the recurrent laryngeal
nerves and bronchus, are arranged in a mirror
image of their normal positions and it is difficult
to identify these organs at the beginning of the
operation. In addition, there were some modifica-
tions, such as fibrosis and adhesion, because of
irradiation in this case. However, thoracic surgery
could be performed with relatively safety by un-
derstanding the normal positions of the anatomy,
trying to imagine the mirror image of the anatomy
at all times during surgery, and dissecting the
lymph nodes very carefully so as not to injure the
important organs. On the other hand, it was rela-
tively difficult to construct a gastric tube. In par-
ticular, ligation of the gastrosplenic ligaments was
difficult and this led to increased blood loss com-
pared with the usual operation. Some surgeons
recommend reversing the position of the surgeon
and the assistant during surgery?”, but this does
not seem to be critical. Careful and cautious as-
sessment of abnormalities by preoperative exami-
nation is very important before any surgical
procedure is performed. It is reported that 3D-CT
is very useful for imaging the structure of arteries
and major organs preoperatively, especially in
patients with situs inversus totalis®.

In conclusion, we report a case of advanced
esophageal cancer with situs inversus totalis suc-
cessfully treated with chemoradiotherapy followed
by esophagectomy. This may be the first case of its
kind reported to date. It is considered that careful
and cautious assessment of abnormalities by pre-

operative examination is necessary and trying to
imagine the mirror image of the anatomy at all
times during surgery is very important.
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