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Abstract 
Background: We were reporting three cases of Situs Inversus in morbidly obese patients that were 
submitted a laparoscopic gastric bypass (LGBP). The condition itself was not a serious hazard to 
normal, healthy patients but, may cause difficulties in the diagnosis and management of abdomin-
al pathology. The incidence of surgical disease did not seem to be different as in the general popu-
lation, but its presentation, diagnosis and the operative procedure were. This was particularly 
true for laparoscopic surgery. Methods: From January 1999 to June 2015, 3047 morbidly obese 
patients underwent. Three patients with Situs Inverse (SI), two of the three with Situs Inversus 
Totalis (SIT), and one with Situs Inversus Parcialis (SIP) were submitted to a laparoscopic 
Roux-en-Y gastric bypass with no major difficulties. The mean age was 45 years (39 - 49), BMI 37.7 
kg/m2, two of the above patients were female. Results: The LGBP was completed successfully in 
two of the three patients with SI. The mean duration of surgery was a 167 minutes, ranging from 
110 - 210 minutes. The hospital stay was 5 days (3 - 8). Conclusions: The benefits of surgery were 
evident, even in the patients with SI; as there was no need for ICU admission and patients had an 
early hospital discharge. Morbidly obese patients with SI might be submitted to LGBP. This pro-
cedure was feasible and safe when the diagnosis was pre-operatively confirmed, and the surgical 
team made proper adjustments. 
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1. Introduction 
Situs Inversus is a rare autosomal recessive condition, with an incidence of one in 20,000 among the general 
population, in which the position of organs is reversed along the sagittal plane [1]. It was first described in 1788, 

 

 

*Corresponding author. 

http://www.scirp.org/journal/ss
http://dx.doi.org/10.4236/ss.2015.610065
http://dx.doi.org/10.4236/ss.2015.610065
http://www.scirp.org
mailto:augtinoco@uol.com.br
mailto:el-Kadre@uol.com.br
http://creativecommons.org/licenses/by/4.0/


A. Tinoco et al. 
 

 
455 

by students at the Hunterian School of Medicine in London and their teacher, the Scottish physician Matthew 
Baillie, as a mirror image of the normal [2]. It can be Situs Inversus Parcialis (SIP), is confined to the abdominal 
or thoracic cavities, or complete, when it involves viscera from both places. The Situs Inversus complete or tota-
lis (SIT) form is characterized by dextrocardia, a left lung with three lobes and the right lung with two. Stomach, 
spleen and pancreas are right-sided, the liver and gallbladder are to the left. Blood vessels, nerves and lymphatic 
are also transposed. 

The prevalence of morbid obesity (MO) has increased significantly in the world, specially in developed coun-
tries [3]. The LGBP is a safe option in the treatment of MO and is an effective method for long-term weight loss 
[4]. The laparoscopic approach has become the preferred approach for this procedure, due to the lack of major 
complications and the decreased incidence of complications, like abdominal wall hernias, related to open pro-
cedures. Additional benefits to the laparoscopic approach include less postoperative pain and a shorter hospital 
stay [5] [6] [7]. 

On the other hand, the laparoscopic approach can pose difficult issues for identification of anatomical varia-
tions, especially those occurring less frequent, such as Situs Inversus (SI).  

When this anomaly is known in advance, anatomical evaluation should be performed preoperatively using 
computed tomography (CT) or Magnetic Resonance Imaging (MRI). After detailed evaluation of the images, the 
surgical team should plan appropriately for the surgical procedure [8] [9]. The vast majority of patients with SI 
do not have prior knowledge of their condition, leading to an intraoperative diagnosis causing surgical difficul-
ties due to the absence of the overview of the abdominal cavity in laparoscopic surgery.  

In order to make this procedure less difficult in patients with SI, it is recommended to use a mirror image, or 
contralateral placement of trocars and surgical team [10]. 

We report the surgical approach used in three patients with SI, one case of Situs Inversus Totalis (SIT) and 
two cases of Situs Inversus Parcialis (SIP). 

2. Methods 
From January 1999 to June 2014, 3047 patients underwent LGBP. Three (0.09%) of which had SI. The mean 
age was 45 years (39 - 49), BMI 37.7 kg/m2, and two being female patients. Epidemiological data of patients, as 
well as diagnostic procedures are detailed.  

Patient # 1, 49 years, BMI 38.9 kg/m2, SIP, diagnosis was previously known. 
Abdominal CT showed a left hepatic lobe and gallbladder located in the left costal margins, echocardiogram 

was normal, and Upper GI endoscopy was suggestive for SIP. 
Patient # 2, 39 years, BMI 35 kg/m2, SIT, previously known diagnosis. 
Echocardiography showed dextrocardia, upper digestive endoscopy revealed a sliding hiatal hernia on the 

right side and the stomach and right lobe of liver with an inverted position (Figure 1 and Figure 2).  
 

 
Figure 1. CT of abdomen confirming 
Situs Inversus, stomach and right lobe of 
liver with an inverted position.                  
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Figure 2. Axial CT image of abdomen show-
ing Situs Inversus.                                      

 
Patient # 3, 49 years, BMI 39.2 kg/m2, SIP, intra-operative diagnosis. The condition of SIP, which was un-

known in this patient, the gastric pouch was made without greater difficulties but upon performing the Roux- 
en-Y we couldn’t understand the anatomical situation, especially in identifying the Treitz Angle so we converted 
the patient to feel secure in performing the jejunojejunostomy.  

Patients # 1 and # 2 were positioned on reversed Trendelenburg and lateral to the left. Their insertions and the 
location of instruments were performed according to the mirror image anatomy of the intra-abdominal organs. 
Six trocars were placed: a 10 mm trocar, on the midline above umbilical scar (for scope), a 12 mm on right mid-
clavicular line, 4 cm below the right costal margin, a 12 mm on the left anterior axillary line, 4 cm below the left 
costal margin, a 5 mm trocar in the right midclavicular line 2 cm from the right costal margin, a 5 mm trocar in 
the midline, on the epigastrium, and a 12 mm in the left middle clavicular line, 4 cm below the left costal margin. 
The surgeon and camera were on the left side of patient, and first and second assistant on the right. 

The procedure involved the making of a 20 - 30 mL gastric pouch by sectioning the stomach with three or 
four load of the linear stapler (45 mm staple line; 3.5 mm staple height). A # 22 nasogastric catheter was cut in 
its distal part and fixed to the anvil of a circular stapler (CEEA 25™, Autosuture, Covidien). The flip top™ de-
vice was broken and fixed, with 3 - 0 polypropylene suture, to the nasogastric tube. The anesthesiologist intro-
duced the anvil through the oral cavity for passage through the esophagus. After laparoscopic visualization, a 
small incision was made in the terminal esophagus with a delicate grasper, connected to a monopolar cautery 
system. The nasogastric tube was pushed down until anvil visualization and was disconnected with ultrasonic 
scissors. The jejunum was sectioned 50 cm from the Treitz angle with one application of the linear stapler (45 
mm staple line; 2.5 mm staple height). A 150 cm long Roux limb was used in all patients. A side-to-side jejuno- 
jejunostomy was done with one load of the linear stapler (45 mm staple line; 2.5 mm staple height) and com-
pleted with hand-sewn stitches. The distal jejunum was anastomosed to the gastric pouch (G-J anastomosis), 
performed through the antecolic antegastric route, using the flip-top 25 mm circular stapler, and tested by in-
jecting 50 mL of methylene blue through the nasogastric tube.  

Both mesenteric defects were closed (Peterson Space and entero-entero anastomoses space), using a running 
suture, using 3 - 0 polypropylene. 

The LGBP was completed successfully in two patients with SI. Conversion was necessary in patient # 3. The 
procedure was started using normal procedures but, realizing that the patient was anatomically different making, 
it necessary to convert. The mean duration of surgery was a 160 minutes, ranging from 110 - 210 minutes. The 
hospital stay was 5 days (3 - 8). Patients remain under supervision.  

3. Discussion 
The incidence of SI is estimated to be 1/9000, making it a rare condition. It is an autosomal recessive genetic 
disease in which the position of the organs is reversed along the sagittal plane, affecting both the chest and the 
abdominal cavity, forming SI totalis or SI parcialis [11]. 

About seventy percent of patients with this abnormality have other developmental malformations, mainly in-
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volving the gastrointestinal tract, most commonly, biliary atresia and small bowel atresia. Forty percent of pa-
tients suffer from malformations outside the digestive tract, congenital heart disease being the most frequent. 
Early recognition of visceral transposition and their clinical significance is important in the treatment of diseases 
within this patient population.  

The number of laparoscopic bariatric surgeries has increased in recent years, and the LGBP is currently con-
sidered the most effective treatment for gastric banding [12]. When operating on patients with this anomaly, 
surgeons should alter the regular standards and habits to better suit the altered anatomy. As was done in patient # 
3. The condition of SIP, which was unknown in this patient, the gastric pouch was made without greater diffi-
culties but when performing the Roux-en-Y we didn’t understand the anatomical situation, especially in identi-
fying the Treitz Angle so the patient was converted so that we could feel more secure in performing the jejuno-
jejunostomy. 

Procedures can be safe and effective in the context of SI, as long as attention is paid to the details of left-right 
reversal. Special attention needs to be paid in the diagnosis and preoperative evaluation of SI, as well as a tho-
rough reorientation of the surgical point of view. We understand that in these operations, the risk of intraopera-
tive complications is higher in comparison to procedures in patients without SI [13]-[15]. 

Surgery on patients with the syndrome not diagnosed preoperatively provides greater technical difficulty and 
has a greater likelihood of complications. 

The incidence of SI in patients undergoing bariatric surgery in the surgical department of São Jose do Avai 
Hospital was 3 (0.09%) out of 3047 patients from January 1999 to June 2014.  

4. Conclusion 
The benefits of the surgery were evident, even in the patients with SI; as there was no need for ICU admission 
and patients had an early hospital discharge. Morbidly obese patients with SI might be submitted to LGBP [13] 
[14]. This procedure was feasible and safe when the diagnosis was pre-operatively confirmed, and the surgical 
team made proper adjustments. 
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