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ABSTRACT

Background: Situs inversus is a relatively rare congenital
disease. A patient with a right adrenal tumor complicated
by total situs inversus was treated by laparoscopy.

Case Discussion: The patient was a 45-y-old male with
lower limb weakness. He had been diagnosed with situs
inversus during a general health check-up as an infant. His
blood pressure was 230/160 mm Hg, and the serum po-
tassium level was 2.0 mEq/L. Abdominal ultrasonography
and magnetic resonance imaging showed a mass of about
2cm in diameter in contact with the right adrenal gland.
Total situs inversus was simultaneously confirmed. The
plasma aldosterone concentration was elevated to 442pg/
mL, and renin activity was suppressed, at 0.3ng/mL/hr.

Discussion: These findings indicated a diagnosis of pri-
mary aldosteronism due to an adrenal tumor, and the right
adrenal tumor was resected laparoscopically. The right
adrenal gland was approached and resected from the
lateral side of the spleen, which was located on the right
side because of situs inversus. The resected specimen was
4.5cm�1.6cm, and no intraoperative complications oc-
curred. The histopathological examination showed the
tumor to be an aldosterone-producing adrenocortical ad-
enoma.
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INTRODUCTION

Situs inversus is a congenital condition in which part or all
viscera are placed in mirror image to their normal orien-
tations.1–3 It is a relatively rare disease, with an incidence
of 1 in 4,000 to 10,000 people. It has no clinical signifi-
cance per se but may affect surgical procedures.4,5 Situs
inversus causes difficulty in surgical maneuvers due to
complicating anomalies and anatomical irregularities. This
report presents the case of a patient with a right adrenal
tumor complicated by total situs inversus that was treated
with laparoscopic adrenalectomy.

CASE REPORT

The patient was a 45-y-old male with lower limb weak-
ness. He had been diagnosed with situs inversus on a
general health check-up as an infant. He became aware of
lower limb weakness, consulted a local physician, and
was referred to the hospital for close examination and
treatment because hypertension and hypokalemia were
noted. The patient’s height was 170.0cm, body weight
67.4 kg, blood pressure 230/160 mm Hg, and no abnor-
mality was noted in the abdomen. The serum potassium
level was 2.0 mEq/L (3.8 to 5.1 mEq/lL, the plasma aldo-
sterone concentration was 442 pg/mL (39 to 307pg/mL),
and the renin activity was 0.3ng/mL/hr (0.3 to 5.4ng/mL/
hr), thus indicating hyperaldosteronism.

Plain chest X-ray showed dextrocardia, and no abnormal-
ity was observed in the lung field (Figure 1). Abdominal
ultrasound findings confirmed situs inversus and detected
a mass of about 2cm in diameter in contact with the right
adrenal gland (Figure 2A). CT also confirmed situs inver-
sus, and detected a mass of about 2cm in diameter in
contact with the right adrenal gland (Figure 2B). Mag-
netic resonance imaging (MRI) confirmed situs inversus
and identified a mass of about 2cm in diameter in contact
with the right adrenal gland. MRI findings showed the
mass as a low-signal intensity area on T1-weighted imag-
ing and a nearly isosignal intensity area in comparison to
fat (Figure 2C) on T2-weighted imaging.

Angiography or scintigraphy could not be performed due
to an allergy to iodine. The condition was diagnosed as
primary aldosteronism due to adenoma of the right adre-
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nal tumor, and the tumor was resected by laparoscopy.
Surgery was started with the patient under general anes-
thesia by placing the patient in the left lateral recumbent
position. A transverse incision about 12 mm in length was
made at the umbilical level on the right midclavicular line, a
port device for the laparoscope was inserted, and the ab-
dominal cavity was examined. The spleen was in the right
subphrenic space because of situs inversus, and the liver was
in the left subphrenic space. Ports of 11 mm and 5 mm in
diameter were inserted on the right midclavicular line 3
fingerbreadths below the right costal margin, and slightly to
the right and above the laparoscopic port, respectively
(Figure 3a). The right adrenal gland was approached
from the lateral side of the spleen, which was located on
the right side due to situs inversus (Figure 3b). Gerota’s
fascia was incised, and the adrenal gland was detached from
the surrounding tissues. The feeding artery was divided after
double clipping, and an adrenal tumor about 2cm in diam-
eter was resected by using Multifire Endo GIA30 (Covidien,
USA). The operation time was 1 h and 23 min, without any
intraoperative complications. The intraoperative blood loss
was estimated to be about 10 mL.

The resected adrenal gland was 4.5cm�1.6cm, the tumor
was 2cm in diameter, and no gross extracapsular invasion
was found (Figure 4). The histopathological examination

revealed an adrenocortical adenoma with an aldosterone-
producing tumor. The postoperative course was unevent-
ful, and both hypertension and hypokalemia were com-
pletely resolved.

DISCUSSION

Situs inversus is a condition in which the positions of the
thoracic and abdominal organs are laterally transposed, in
mirror image of their normal positions; it is observed in 1
per 4,000 to10,000 people.1–3 Situs inversus may be total,
thereby presenting inversion of all organs, as in this pa-
tient, or partial, with inversion of some organs; the inci-
dence of total situs inversus is about 5 times higher than
partial situs inversus. While situs inversus itself has no
clinical significance, complicating congenital anomalies,
particularly cardiovascular anomalies, are observed about
10 times more frequently than among the normal popu-
lation.6 Situs inversus causes difficulty in surgical maneu-
vers due to such complicating anomalies and anatomical
irregularities. A number of published reports describe
surgery in patients with situs inversus, including those
with stomach7 and colon cancer,5,8 but none report on
surgery for an adrenal tumor or laparoscopic surgery.
Other reports present the difficulty in the intraoperative
determination of anatomical orientations. Therefore, suf-
ficient comprehension of the anatomy around the surgical
field by preoperative imaging studies was particularly im-
portant. In addition, laparoscopic surgery could be per-
formed without problem by placing the port positions in a
mirror image of their normal locations.

Laparoscopic adrenalectomy has already been established
as a standard treatment for benign adrenal tumors due to
its safety and minimal invasiveness.9,10 Many report that
laparoscopic surgery is advantageous as compared with
conventional laparotomy, due to lower invasiveness,
shortened hospitalization period, and fewer safety prob-
lems.11,12 While laparoscopic surgery allows detailed obser-
vation in a magnified visual field, it is difficult to maintain
spatial orientations or determine positional relationships be-
tween structures, because of the lack of landmarks such as
organs in the narrow visible field.12

It is important to pay attention to the presence or absence
of complicating anomalies, to carefully interpret preoper-
ative imaging studies, and to select appropriate port po-
sitions for the targeted organ positions before laparo-
scopic surgery for patients with situs inversus. This report
presented a successful laparoscopic surgery for a rare
instance of right adrenal adenoma in a patient with total
situs inversus.

Figure 1. Plain chest X-ray findings. Dextrocardia was noted. No
abnormality was observed in the lung field.
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Figure 2. Abdominal ultrasound findings (A), CT findings (B), and MRI findings (C). Situs inversus was confirmed, and a mass of about
2cm in diameter in contact with the right adrenal gland was detected.

Figure 3. Surgical findings. (A) We made 3 laparoscopic ports on the right lateral abdomen. (B) The right adrenal gland was located
on the right side due to situs inversus.

Figure 4. Resected specimen. The resected specimen measured 4.5cm�1.6cm, the tumor was about 2cm in diameter, and no gross
extracapsular invasion was found.
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