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Introduction
Heterotaxy in Greek literally means a different arrangement 

in space. Heterotaxy syndrome is a rare congenital condition 
that occurs from failure of intra-abdominal and/or intrathoracic 
organs to rotate correctly during embryologic development, 
resulting in abnormal arrangement of the organs across the 
left-right axis of the body [1]. It has two broad subcategories 
which include polysplenia and asplenia [1]. As most of patients 
remain asymptomatic; the prevalence of this anomaly remains 
underestimated, although one study has suggested that 1 in every 
2500 people may have heterotaxy syndrome with polysplenia 
[2]. This condition is mostly detected incidentally in the adults 
during multi-detector computed tomography scanning for 
diagnosis of other pathologically related or unrelated complaints 
as in this reported case [3,4]. Herein authors report unusual 
anatomical findings that posed many operative challenges during 
a laparoscopic repair of a hiatus hernia in an adult patient with 
heterotaxy syndrome. Preoperative radiological evaluation and 
intra-operative appreciation of the anomalies with considering 
an alternative feasible technique allowed authors to achieve a 
safe outcome.

Case Report
A 44-year-old Sudanese male presented to our department 

with a long-standing history of challenging epigastric 
discomfort, heartburn and nocturnal chocking for 7 years. He 
had been using antacids and proton pump inhibitors without 
a remarkable improvement. He had no weight loss, anorexia, 
difficulty of swallowing, vomiting, or melena. He underwent 
three esophago-gastroscopies that revealed a large hiatal 
hernia with grade C reflux esophagitis. Biopsy revealed chronic 
inflammatory changes and was negative for any dysplastic or 
malignant changes. His past surgical history was significant 
for a para-umbilical hernia repair a year ago with uneventful 
postoperative course. Physical examination revealed an unusual 
hepatic dullness over the left upper quadrant area with a normal 
liver span and minimal epigastric tenderness. The rest of 
systemic examination was normal. 

His general investigations (full blood count, random blood 
glucose, renal and liver profiles) were within normal ranges. 
His CXR showed normal lungs, levocardia and a right-sided 
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gastric bubble. ECG revealed no abnormalities. A trans-thoracic 
echocardiography was normal apart from unusual drainage of 
hepatic veins directly into the right atrium. A multi-detector 
CT (MDCT) scan of the abdomen (with oral and intravenous 
contrast) confirmed the hiatus hernia (Figure 1) and revealed 
a right-sided stomach, a two-humped left-sided liver (Figure 2), 
polysplenia (three splenic masses, two on the left beneath the 
liver and one on the right) (Figure 3), a pre-pancreatic portal 
vein (Figure 4) and an absent inferior vena cava (IVC) with a 
direct continuation of azygous and hemi-azygous veins (Figure 
5). Therefore, CT findings were consistent with heterotaxy 
syndrome with a left isomerism (polysplenia syndrome). 

Figure 1: Axial CT abdomen with contrast showing hiatus hernia 
(evident by widening of the esophageal hiatus with cephalic 
gastric herniation).

Figure 2: Axial CT abdomen showing a situs inversus (a right-
sided stomach (S) and a left-sided liver (L)).

Figure 3: CT abdomen with axial view revealing Polysplenia 
(three black stars referring to isolated splenic masses).

Figure 4: Axial CT abdomen (with oral and IV) contrast showing 
a prepancreatic portal vein (vertical arrow). 

Figure 5: Arterial-based contrast-enhanced CT abdomen 
showing abdominal aorta (A), an absent IVC and direct 
continuation of azygous (vertical arrow) and hemi-azygous veins 
(horizontal arrow).

Figure 6: Schematic diagram represents intra-operative findings 
with a splenic mass in the lesser sac beneath the left lobe of the 
liver obscuring esophgeal hiatus critical view.

In view of his complaints; a laparoscopic repair of the hiatus 
hernia was planned. Following informed consent, he underwent 
a laparoscopic hernia repair. Patient was positioned in a supine 
position with both legs separated; Trendelenburg position with 
a 30-degree angle (but at certain steps a 45-degree position was 
adopted). Following pneumoperitoneum and during diagnostic 
laparoscopy, a few more findings were observed and deserved 
more attention; hepatic veins were draining directly into the 
right atrium and ductus venosus running from the left gastric 
vein into the right atrium. The small intestines were normally 
positioned. The pancreas was normal in both location and 
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structure. Visualization of the esophageal hiatus was difficult as 
one splenic mass was lying in the lesser sac beneath the left lobe 
of liver obscuring hiatus hernia critical view (Figure 6). 

Identification of the gastric fundus was challenging because 
of the unusual anatomy. The latter was not redundant enough 
to perform Nissen or Toupees fundoplication. Mobilization of 
the hernial sac through the esophageal hiatus was performed 
with a great caution. A Dor fundoplication (180° fundoplication) 
was carried out as it was more feasible and safer technique. 
Hemostasis was achieved, and a drainage tube was placed 
through the infra-hepatic fossa. The patient had an uneventful 
postoperative course. He is in regular follow-up with no 
recurrence of his symptoms over a year.

Discussion 
The exact etiology of heterotaxy polysplenia syndrome 

remains poorly understood. Nevertheless, a remarkable progress 
is achieved in understanding the genetic pathways responsible 
for left-right asymmetry in animal models [5] and some genes 
mutations (CFC1, SHROOM3) have been identified in patients 
with heterotaxy [6]. Understanding of various anomalies 
associated with heterotaxy polysplenia is crucial to avoid 
misdiagnosis of these anomalies or variants as pathological 
findings [3]. Additionally, an accurate pre-procedural evaluation 
is quite important before planning of surgical and interventional 
procedures, as appreciation of anatomical variants and their 
associated vascular and venous variations would hopefully 
minimize the occurrence of perioperative complications. 

Although they are some previous reports of complicated 
pancreatic and hepatic surgeries in patients with heterotaxy 
syndromes that described technical difficulties and risks 
encountered during that operations because of the aberrant 
anatomy [7-10]; there are no previous reports of a laparoscopic 
hiatus hernia repair in a patient with heterotaxy syndrome in the 
reviewed English literature, and this reported case demonstrates 
the operative challenges and complexities that are usually faced 
during a surgical procedure that is already described as a kind 
of difficult surgeries in the field of laparoscopic hernias repair, 
that- in fact- requires a precise understanding of the surrounding 
anatomy of the gastroesophageal junction and esophageal hiatus 
[11]. 

Superior hiatal repair with 180° Dor fundoplication (instead 
of a standard 360° Nissen fundoplication) was a safer option in 
the context of technical and operative challenges encountered 
(obscured critical view by a splenic mass that was lying in the 
lesser sac and presence of anomalous venous vascular patterns 
and a pre-pancreatic portal vein which made dissection at 
the lesser momentum challenging). However, preoperative 
identification of these anatomical variants and predication of 
operative difficulties with considering alternative techniques 
allowed authors to perform a safe laparoscopic hiatus hernia 
repair.

The pattern of the associated anomalies depends on being 
a case of left or right isomerism. Right isomerism is consistent 
with asplenia, bilateral tri-lobed lungs, and more commonly 
cardiovascular anomalies, whereas left isomerism is associated 
with polysplenia, bilateral bi-lobed lungs and pancreatic 
anomalies with much lesser frequency of cardiac anomalies 
[1]. In fact, the occurrence of cardiac anomalies makes the 
patient susceptible to the development of congestive heart 
failure, so patients with right isomerism and asplenia have 
decreased survival compared to patients with left isomerism 
and polysplenia [1,3]. Multiple splenic nodules usually found 
along the greater curvature on the left or right sides [12]. In 
this reported case one splenic mass was lying beneath the left 
lobe of the liver and thus obscuring the critical view of the 
esophageal hiatus. Symptomatic polysplenia in adults is often 
caused by abnormal biliary and pancreatic duct drainage and 
small bowel obstruction [13], however, it was asymptomatic 
in this reported case. Interestingly, the pancreas was normal in 
position and structure in our patient, a finding that is reported 
in a similar report [3]. Nevertheless, literature has reported 
various pancreatic anomalies (short truncated pancreas, dorsal 
pancreas and pancreatic divism) that are associated with 
heterotaxy syndrome [1,12]. 

Additionally, the small bowel was also normally positioned, 
in keeping with same pattern described before in a similar case 
[3], in contrast to other reports that found intestinal mal-rotation 
or non-rotation with heterotaxy patients [1,7,14]. Interrupted or 
absent IVC with azygous or hemi-azygous veins continuation is 
a constant associated finding with heterotaxy syndrome [3,15]. 
It is a venous anomaly in which there is an agenesis of retro-
hepatic segment of IVC and continuation through the azygous 
system by a persistent right supra-cardinal vein draining into 
superior vena cava [3,6,16], with hepatic veins been directly 
draining into the right atrium. 

In a similar report the hepatic veins converged into a 
virtually thin supra-hepatic IVC draining into the right atrium 
[9]. Another report described an exceedingly rare occurrence 
of a left-sided IVC with heterotaxy polysplenia syndrome 
[17]. Pre-pancreatic or pre-duodenal portal vein (PDPV) is 
a rare anomaly when the portal vein courses anterior to the 
pancreas and duodenum, and it is a well-known association 
with heterotaxy syndrome [3,15-17]. This venous anomalous 
is usually asymptomatic, however, it could rarely compress 
the common bile duct causing cholelithiasis which would be 
an indication for surgical intervention, and on that occasion a 
precise preoperative evaluation of PDPV anatomy with MDCT is 
mandatory to avoid any degrees of damage to this anomalous 
vein [18].

Conclusion
Heterotaxy syndrome is an exceedingly rare congenital 

anomaly that usually involves numerous visceral and vascular 
abnormalities encompassing multiple organ systems. It 
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usually detected as an incidental finding during radiological 
examination for other pathologically related or unrelated 
complaints. Preoperative assessment should entail a through 
cardiopulmonary evaluation, as many associated cardiac and 
pulmonary anomalies can co-exist, and a detailed radiological 
assessment to appreciate anatomical and vascular variants 
before planning any surgical procedure for anticipation of 
operative difficulties that would be encountered. In this reported 
case, occurrence of unusual anatomical findings posed many 
technical challenges during a laparoscopic repair of a hiatus 
hernia, but a preoperative radiological evaluation and intra-
operative appreciation of the anomalies with considering an 
alternative feasible technique allowed authors to achieve a safe 
outcome.
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