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Abstract

Situs inversus totalis (SIT) is a relatively rare anatomical condi-
tion characterized by the transposition of thoracic and abdominal
organs from the normal side to the opposite position. Most reports
of laparoscopic procedures in patients with SIT cite technical dif-
ficulties and longer operative times due to disorientation because
of the reversed abdominal organs and necessary modification of
the surgeon’s movements and techniques. We present a case of
a patient with SIT in whom a transperitoneal laparoscopic simple
nephrectomy was performed.

Introduction

Situs inversus totalis (SIT) is a congenital anomaly in which
the major visceral and thoracic organs are reversed or mir-
rored from their normal positions. SIT is very rare, with a
prevalance of 1/20 000. As a result of benign pathology,
most patients are undiagnosed.’

SIT is associated with cardiac, pulmonary and renal
abnormalities; however, it is rare to have a patient with
SIT and renal hypoplasia.2 Most reports of laparoscopic pro-
cedures in patients with SIT cite technical difficulties and
longer operative times due to disorientation because of the
reversed abdominal organs and necessary modification of
the surgeon’s techniques.>> We present a transperitoneal
laparoscopic simple nephrectomy in a patient with SIT.

Case report

A 48-year-old woman presented with left flank pain. She has
had hypertension for 10 years and there was no history of
stone disease. Kidney ureter and bladder radiography reve-
aled a small left kidney shadow. A computed tomography
(CT) demonstrated left hypoplastic kidney and mirror image
of organs with left to right transposition, resulting in a diag-

nosis of SIT (Fig. 1, Fig. 2). Chest x-ray revealed dextracardia
(Fig. 3). The left kidney has a 5% function on dimercapto-
succinic acid renal scan imaging. The left flank pain and
hypertension were attributed to the left hypoplasic kidney;
therefore, a transperitoneal left laparoscopic simple neph-
rectomy was scheduled. In the right lateral position, two
10-mm ports and one 5-mm port were placed in abdomen
(Fig. 4). Pneumoperitoneum was achived with 12 mmHg of
carbon dioxide. After mobilization of the ascended colon,
we identified and dissected the left ureter. With guidance of
the left ureter, the left renal hilum was identified and renal
artery and vein were dissected and clipped seperately with
Hem-o-lok clips. The specimen was removed with a small
gibson incision. The insufflation time was 42 minutes, and
the estimated blood loss was 50 mL. No complications occu-
red and the patient’s postoperative course was uneventful.
She was discharged postoperative day 2. The pathological
examination revealed a hypoplastic left kidney with pyelo-
nephritic changes. The patient’s left flank pain disappered
and blood pressure was stable with no medication during
the first postoperative month.

Discussion

Vehemeyer in 1897 first diagnosed a case by roentgen-ray
examination. Since then, SIT cases have been recognized
with increasing frequency.®

This condition is rare, presenting in about 1 individual per
20000, and occurs due to an autosomal recessive congenital
defect. It is difficult to perform surgery on thoracoabdominal
organs in patients with SIT, particularly laparoscopically,
because of the totally inverted position of these organs.
Laparoscopic techniques, such as cholecystectomy, sigmo-
idectomy, gastrectomy and radical nephrectomy, have been
safely applied to some kinds of surgery for SIT.?

Laparoscopic nephrectomy was initially applied in 1990
by Clayman and colleagues for a patient with oncocyto-
ma. The laparoscopic techniques are increasingly used
for radical or simple nephrectomy and are now standard
of care in indicated patients. Because of significant pos-
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Fig. 1. A computed tomography scan showing all intra-abdominal organs
positioned inversely in a mirror image.

toperative pain and high morbidity associated with open
approach, the use of laparoscopy for treating benign and
malignant disease of the upper urinary tract has become
common. The benefit of a less invasive surgical approach
to urological disease is based on patient comfort, improved
cosmetic results, and shorter convalescence compared to
open surgery.”®

Fig. 3. Chest X-ray demonstrating dextracardia .

Fig. 2. A computed tomography scan showing a left hypoplasic kidney with
situs inversus totalis.

Renal anomalies, including agenesis, dysplasia, hypopla-
sia, ectopia, polycystic kidney, and horseshoe kidney, have
been reported in SIT. Because of the association between
situs inversus and cardiac, pulmonary, and renal anomalies,
patient management with situs inversus and urologic disease
requires careful preoperative evaluation.?

In the urologic field, open or laparoscopic nephrectomy,
nephroureterectomy and donor nephrectomy have been
reported in limited number of patients with SIT.> We found
few articles describing laparoscopic approach in patients
with SIT. The first laparoscopic nephrectomy in SIT was
performed by Black and colleagues for donor nephrectomy
without any complication, and they used a hand-assisted
laparoscopic technique.” Complete laparoscopic kidney
removal in a patient with SIT has been reported for a renal
mass.'® Berber and colleagues reported the first complete

Fig. 4. Postoperative first month, laparoscopic port placement.
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laparoscopic donor nephrectomy in a patient with SIT wit-
hout any complication.” Makiyama and colleagues reported
the first case of retroperitoneal nephroureterectomy for a
patient with SIT by using a patient-specific simulator before
surgery.'?

By using landmarks, such as liver and spleen, ana-
tomical orientation is more convenient in transperitoneal
laparoscopic nephrectomy compared with retroperitoneal
approach. However, this approach may be challenging in
patients with SIT due to the unusual localization of the intra-
abdominal organs.

The small left kidney had regular contours, proportio-
nal pelvic calyceal system, and cortex. A small hypoplastic
kidney is a miniature type of kidney, as in the present case.
However, it should be differentiated from ischaemic atrophy
and reflux nephropathy. Ischaemic atrophy is characterized
by a reduction in kidney size and cortical thickness; in con-
trast, reflux nephropathy produces dilated calyceal system
and thinning in the cortex, leading to atrophic and hype-
rechogenic small kidneys. The association between renal
hypoplasia and SIT is rare.’

To the best of our knowledge, this is the first reported
case of a transperitoneal laparoscopic simple nephrectomy
in a patient with SIT and renal hypoplasia.

Conclusion

Minimally invasive surgery is well-established for seve-
ral operations in urological practice. Laparoscopy to treat
benign and malignant disease of the upper urinary tract can
be successfully performed for patients with SIT.
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