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Introduction
Situs inversus is a rare condition. Its frequency is about one on 10,000 of the normal population 

[1,2]. It can be asymptomatic and found incidentally during laparotomy for a different pathology 
or at autopsy; but when associated with other anomaly which precociously leads to emergency 
situation, it is often detected early in the new-born period [3]. The common abdominal anomalies 
associated to situs inversus abdominus which train to emergency situation in the new-born period 
are duodenal atresia, annular pancreas, intestinal volvulus due to malrotation or duodenal extrinsic 
compression related to Ladd’s bands across the duodenum [3,4]. But situs inversus in association 
with malrotation of the gut and Ladd’s bands is extremely rare. We report a case of situs inversus 
abdominus in association with malrotation and Ladd’s bands, revealed like a duodenal stenosis in 
young girl of 4 years.

Case Report
A young girl presented at 4 years for bilious and alimentary emesis with fiver in the beginning. 

Despite the treatment against malaria and typhoid, and the correction of the temperature, emesis 
persisted and she lost 3 kg in one month with deshydration and denutrition. Abdominal ultra 
sonography was no conclusive. She was then referred to pediatric surgery department after two 
months of medical management. Her birth and development history was normal and was thriving 
well till the current episode. Clinically the child was sick and dehydrated. The abdomen was soft 
and not distended with normal bowel sounds. There was no classic double-bubble appearance on 
abdomen and chest x-rays but the heart was in normal position. Abdomen ultrasound showed 
distended stomach and duodenum, and suggested upper gastrointestinal. Upper gastrointestinal 
abdominal x-rays revealed distended stomach and duodenum with duodenal stenosis. The stomach 
was in the right upper side and the duodenum was in the left upper side whereas the heart was in 
normal position (figure 1). The Echocardiography was normal.

After correction of dehydration troubles, the patient then went under laparotomy. There were 
stomach and spleen on the right side, and liver on the left one. The gallbladder was located in the 
epigastric area and the duodenal loop was on the left side. Jejunum had in tramesenteric “8” crossing 
immediately downstream Treitz angle. There was also intestinal malrotation with icomplete 
common mesentery at 180 degrees and duodenal stenosis by extrinsic compression by Ladd’s 
bands. Two levels of obstruction were found. The duodenal obstruction was partial and due to 
extrinsic compression by Ladd’s band. Jejunal obstruction linked to an intramesenteric “8” crossing 
immediately downstream the Treitz angle and was also partial. Portal vein was retro duodenal. The 
figure 2 shows the schema of the guts position during laparotomy. In summary the patient had situs 
inversus abdominis associated to intestinal malrotation with Ladd’s band and jejunal intramesenteric 
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Abstract

Situs inversus is a rare condition. But situs inversus in association with malrotation of the gut and Ladd’s 
bands not reveled in new-born period is extremely rare. This report describes a girl of 4 years with persistent 
bile-stained emesis during two months. Her radiological investigations revealed reverse position of stomach 
and duodenum whereas the heart located in normal position. Surgical exploration noticed stomach and spleen 
in the right side and liver in the left side with gallbladder in the epigastric area. Intestinal malrotation with Ladd’s 
band was also noticed. Two levels of obstruction were found. The duodenal obstruction was partial and due to 
extrinsic compression by Ladd’s band. Jejunal obstruction linked to an intramesenteric “8” crossing immediately 
downstream the Treitz angle and was also partial. Only jejunal derotation and Ladd procedure allowed the girl 
healed with an eventful postoperative period. Treatment of duodenal or jejunal obstruction with or without situs 
inversus is the same.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Citation: BOUME MA, ADABRA K, MIHLUEDO-AGBOLAN KA, METCHIHOUNGBE SC and 
AKAKPO-NUMADO GK. Situs Inversus Abdominis in Association with Intestinal Malrotation and 
Ladd’s Bands in a Girl of 4 Years. SM J Pediatr Surg. 2016; 2(5): 1027. Page 2/3

Gr   upSM Copyright  BOUME MA

volvulus. Release of Ladd’s band following by jejunal derotation, and 
replacement of intestines in complete common mesentery position 
(Ladd procedure) were performed. There was not any anastomosis 
because, after release of Ladd’s band and jejunal derotation guts were 
sufficiently permeable. Post operative period was eventful after a 
follow-up of 7 months.

Discussion
Situs inversus abdominus is a rare malformation. It is characterized 

by inversion of the abdominal organs but with a normally located 
left-side heart. Its frequency ranging from one in 4,000 to one in 
20,000 of the normal population [1,2]. It’s commonly in association 
with serious cardiac and splenic malformations [5-7]. However, the 
association of abdominal situs inversus with duodenal obstruction is 
extremely rare [3,4,8,9], moreover its association with malrotation 
[10,11]. Situs inversus is totally asymptomatic in common condition 
and incidentally detected by laparotomy or at autopsy. But when 
associated to other malformations as in most of times, leading to 
emergency situations, it is revealed by the symptomatology linked to 
that malformation. Then its association with duodenal obstruction is 
detected in the new-born period by neonatal intestinal obstruction 
signs [4,11,12]. Duodenal obstructions has several causes; it may 
be duodenal complete atresia, duodenal stenosis, pancreas annular, 
preduodenal portal vein, duodenal extrinsic compression by Ladd’s 
bands and volvulus due to intestinal malrotation [3,4,8] Among them, 
pancreas annular seems to be the most common, followed by duodenal 
web [12-15]. These associated malformations can be singly or jointly 
reported [8] and malrotation can also be reported in various degrees 
from classic malrotation predisposing to volvulus to nonrotation 
[16,17]. Four groups of intestinal rotation were determined: (1) 
normal rotation, (2) incomplete rotation or nonrotation, (3) reversed 
rotation, and (4) reversed incomplete rotation or nonrotation. 
The most common type found in pediatric patients is incomplete 
rotation predisposing to midgut volvulus, requiring emergent 
operative intervention [18,19]. In our case, we had an incomplete 
rotation stopped at 180 degrees (common incomplete mesentery 
at 180 degrees) but with chronic jejunal volvulus. In fact, intestinal 
malrotation can present as either an acute or chronic process. It can 
present in different clinical aspects: acute midgut volvulus, chronic 
midgut volvulus, acute duodenal obstruction, chronic duodenal 
obstruction or internal herniation [20].

In which the age of presentation is concerned, traditional teaching 
suggests that as many as 40% of patients with malrotation present 
within the first week of life, 50% in the first month, and 75% in the 
first year. However, more recent series have shown that malrotation 
is increasingly identified in adults. A series of 170 patients with 
intestinal malrotation diagnosed at a single institution between 1992 
and 2009 found that 31% were infants, 21% were aged 1-18 years, and 
the remaining 48% were adults [21]. A second series found that 42% 
of patients with malrotation were adults [22]. Partial volvulus seems 
to be more frequent than the tight and acute one. Then for those who 
continue to think that majority of malrotation are revealed before 
the first birthday it is not evident to think about malrotation and 
its complications in a child more than one year. In chronic midgut 
volvulus, the most common symptoms are recurrent abdominal pain 
and malabsorption syndrome [23]. Other clinical features include 
recurrent bouts of diarrhea alternating with constipation, intolerance 
of solid food, and gastro oesophageal reflux [24]. Our girl of 4 years 
was treated for emesis and abdominal pain during two months before 

Figure 1: Upper gastrointestinal x-rays of the girl: notice distended stomach 
at the right upper and distended duodenum at the left upper side and the 
heart at normal position.

Figure 2: The schema of the guts position during laparotomy.
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the upper gastrointestinal; and it was by exploration laparotomy the 
diagnosis was finally done. Ultrasonography did not find the volvulus 
perhaps because of its intermittence. The heart is the most common 
affected intra-thoracic organ in situs anomaly, and in most instances 
cardiac symptoms are usually the first ones that lead to the detection 
of this anomaly. It is important to establish the anatomy of the heart 
with an echocardiogram as part of the pre-operative assessment of the 
patient before undergoing any operative procedure so as to detect the 
presence of an associated cardiac anomaly, which may influence the 
prognosis of the patient [9].

Situs inversus is really not a disease but a simple arrangement 
anomaly. Associated anomalies which accompanied the situs inversus 
are the revelation way of the malposition; and constitute mortality 
and morbidity factor of these patients. Then there is no treatment of 
situs inversus but treatment for associated anomalies. The treatment 
of intestinal volvulus secondary to a malrotation with Ladd’s bands 
with or without situs inversus is the same: derotation of the gut and 
Ladd procedure. In case of acute volvulus with intestinal necrosis an 
intestinal resection with end-to-end intestinal anastomosis will be 
performed. 

Data from recent series reveal that mortality rates in adults and 
children operated on for intestinal malrotation range from zero to 
14%. Higher mortality are seen in cases with acute onset of midgut 
volvulus, delayed diagnosis, or the presence of intestinal necrosis 
[18,25-29]. Children with other associated anomalies also have 
higher overall mortality rates. A case report of 25 years experience 
demonstrated congenital cardiovascular disease in 27,1% of patients 
with intestinal malrotation; those patients had a morbidity rate of 
61,1% after intestinal malrotation surgery [30]. None of higher risk 
factor was seen in our case and especially the echocardiography was 
normal.

Conclusion
Abdominal situs inversus is simply an anomaly of organs 

arrangement. It can be discovered either casually during an 
exploration for another disease or before associated anomalies 
manifestations. The treatment of associated diseases is the same as 
without it, especially for volvulus due to malrotation with duodenal 
obstruction by Ladd’s bands. Gut derotation with Ladd procedure 
gives good results.

References

1. Le Wald LT. Complete transposition of the viscera: A report of twenty-nine 
cases, with remark on etiology. JAMA. 1925; 84: 216-268.

2. Casey B. Genetics of human situs abnormalities. Am J Med Genet. 2001; 
101: 356-358.

3. Sharma S, Rashid KA, Dube R, Malik GK, Tandon RK. Congenital duodenal 
obstruction with situs inversus total is: Report of a rare association and 
discussion. J Indian Assoc Pediatr Surg. 2008; 13: 77-78.

4. Shankar R, Rao SP, Shetty KB. Duodenal atresia in association with situs 
inversus abdominus. J Indian Assoc Pediatr Surg. 2012; 17: 71-72.

5. Ruben DG, Templeton MY, Ziegler MM. Situs inversus: the complex inducting 
neonatal intestinal obstruction. J Pediatr Surg. 1983; 18: 751-756.

6. Chacko KA, Krishnaswami S, Sukumar Jp, Cherian G. Isolated levocardia: 
two cases with abdominal situs inversus, thoracic situs solitus, and normal 
circulation. Am Heart J. 1983; 106: 155-159.

7. Akel S, Halabi J, Shamis R. Abdominal situs inversus with congenital 
duodenal stenosis: Rare association. Eur J Pediatr Surg. 1998; 8: 55-57.

8. Nawaz A, Matta H, Hamchou M, Jacobez A, Trad O, Al Salem AH. Situs 
inversus abdominus in association with congenital duodenal obstruction: A 
report of two cases and review of the literature. Pediatr Surg Int. 2005; 21: 
589-592.

9. Brown C, Numanoglu A, Rode H, Sidler D. Situs inversus abdominalis and 
duodenal atresia: A case report and review of the literature. S Afr J Surg. 
2009; 47: 127-130.

10. Ote F, Gagnon J. Answer to case of the month. Situs inversus abdominis with 
duodenal diaphragm and intestinal malrotation. Can Assoc Radiol J. 1999; 
50: 3202-3204.

11. Cheikhelard A, De Lagausie P, Garel J, Maintenat J, Vuillard E, Blot P, et al. 
Situs inversus and bowel malrotation : contribution of prenatal diagnosis and 
laparoscopy. J Pediatr Surg. 2000; 35: 1217-1219.

12. Talabi AO, Sowande OA, Tanimola AG, Adejuyigbe O. Situs inversus in 
association with duodenal atresia. Afr J Paediatr Surg. 2013; 10: 275-278.

13. Chang J, Bruockner M, Tonhoukian RJ. Intestinal rotation and fixation 
abnormalities in heterotaxia early detections and management. J Pediatr 
Surg. 1993; 28: 1281-1285.

14. Ziy Y, Lombrozo R, Dintsman M. Preduodenal portal vein with situs inversus 
and duodenal atresia. Aust Paediatr J. 1986; 22: 69-70.

15. Fonkalsrud E, Tompkins R, Clatworthy W. Abdominal manifestations of situs 
inversus in infants and children. Arch Surg. 1966; 92: 791-795.

16. Ditchfield MR, Huston JM. Intestinal rotational abnormalities in polysplenia 
and asplenia syndrome. Peadiatr Radiol. 1998; 28: 303-306.

17. Powell DM, Othersen KB, Smith CD. Malrotation of the intestines in children: 
the effect of age on presentation and therapy. J Pediatr Surg. 1989; 24: 777-
780.

18. Lee HC, Pickard SS, Sridhar S, Dutta S. Intestinal malrotation and catastrophic 
volvulus in infancy. J Emerg Med. 2012; 43: 49-51.

19. Zellos A, Zarganis D, Ypsiladis S, ChatZis D, Papaioannou G, Bartsocas C. 
Malrotation of the intestine and chronic volvulus as a cause of protein-losing 
enteropathy in infancy. Pediatrics. 2012; 129: 51-58.

20. Denis D Bensard. Intestinal malrotation. Carmen Cuffari, editor. 2016.

21. Nehra D, Goldstein Am. Intestinal malrotation: varied clinical presentation 
from infancy through adulthood. Surgery. 2011; 149: 386-393.

22. Durkin ET, Lund DP, Shaaban AF, Schurr MJ, Weber SM. Age-related 
difference in diagnosis and morbidity of intestinal malrotation. J Am Coll Surg. 
2008; 206: 658-663.

23. Wanjari AK, Deshmukh AJ, Tayde PS, Lonkar Y. Midgut malrotation with 
chronic abdominal pain. N Am J Med Sci. 2012; 4: 196-198.

24. Spitz L, Orr JD, Harries JT. Obstructive jaundice secondary to chronic midgut 
volvulus. Arch Dis Child. 1983; 58: 383-385. 

25. Messineo A, MacMillan JH, Palder SB, Filler RM. Clinical factors affecting 
mortality in children with malrotation of the intestine. J Pediatr Surg. 1992; 
27: 1343-1345.

26. Rescoria FJ, Shedd FJ, Grosfeld JL, Vane DW, West KW. Anomalies of 
intestinal rotation in childhood: analysis of 447 cases. Surgery. 1990; 108: 
710-715.

27. Walberg SV, Qvist N. Increased risk of complication in acute onset intestinal 
malrotation. Dan Med J. 2013; 60: A4744.

28. Nagdeve NG, Qureshi AM, Bhingare PD, Shinde SK. Malrotation beyond 
infancy. J Pediatr Surg. 2012; 47: 2026-2032.

29. El-Gohary, Alagtal M, Gillick J. Long-term complications following operative 
intervention for intestinal malrotation: a 10-years revew. Pediatr Surg Int. 
2010; 26: 203-206.

30. Kouwenberg M, Severijen RS, Kapusta L. Congenital cardiovascular defects 
in children with intestinal malrotation. Pedaitr Surg Int. 2008; 24: 257-263.

http://jama.jamanetwork.com/article.aspx?articleid=233832
http://jama.jamanetwork.com/article.aspx?articleid=233832
http://www.ncbi.nlm.nih.gov/pubmed/11471159
http://www.ncbi.nlm.nih.gov/pubmed/11471159
http://www.ncbi.nlm.nih.gov/pubmed/20011474
http://www.ncbi.nlm.nih.gov/pubmed/20011474
http://www.ncbi.nlm.nih.gov/pubmed/20011474
http://www.ncbi.nlm.nih.gov/pubmed/22529552
http://www.ncbi.nlm.nih.gov/pubmed/22529552
http://www.ncbi.nlm.nih.gov/pubmed/6663401
http://www.ncbi.nlm.nih.gov/pubmed/6663401
http://www.ncbi.nlm.nih.gov/pubmed/6869182
http://www.ncbi.nlm.nih.gov/pubmed/6869182
http://www.ncbi.nlm.nih.gov/pubmed/6869182
http://www.ncbi.nlm.nih.gov/pubmed/9550279
http://www.ncbi.nlm.nih.gov/pubmed/9550279
http://www.ncbi.nlm.nih.gov/pubmed/16012841
http://www.ncbi.nlm.nih.gov/pubmed/16012841
http://www.ncbi.nlm.nih.gov/pubmed/16012841
http://www.ncbi.nlm.nih.gov/pubmed/16012841
http://www.ncbi.nlm.nih.gov/pubmed/20141070
http://www.ncbi.nlm.nih.gov/pubmed/20141070
http://www.ncbi.nlm.nih.gov/pubmed/20141070
http://www.ncbi.nlm.nih.gov/pubmed/10405655
http://www.ncbi.nlm.nih.gov/pubmed/10405655
http://www.ncbi.nlm.nih.gov/pubmed/10405655
http://www.ncbi.nlm.nih.gov/pubmed/10945697
http://www.ncbi.nlm.nih.gov/pubmed/10945697
http://www.ncbi.nlm.nih.gov/pubmed/10945697
http://www.ncbi.nlm.nih.gov/pubmed/24192475
http://www.ncbi.nlm.nih.gov/pubmed/24192475
http://www.ncbi.nlm.nih.gov/pubmed/8263687
http://www.ncbi.nlm.nih.gov/pubmed/8263687
http://www.ncbi.nlm.nih.gov/pubmed/8263687
http://www.ncbi.nlm.nih.gov/pubmed/3718373
http://www.ncbi.nlm.nih.gov/pubmed/3718373
http://www.ncbi.nlm.nih.gov/pubmed/5934225
http://www.ncbi.nlm.nih.gov/pubmed/5934225
http://www.ncbi.nlm.nih.gov/pubmed/9569265
http://www.ncbi.nlm.nih.gov/pubmed/9569265
http://www.ncbi.nlm.nih.gov/pubmed/2769545
http://www.ncbi.nlm.nih.gov/pubmed/2769545
http://www.ncbi.nlm.nih.gov/pubmed/2769545
http://www.ncbi.nlm.nih.gov/pubmed/22325550
http://www.ncbi.nlm.nih.gov/pubmed/22325550
http://www.ncbi.nlm.nih.gov/pubmed/22271689
http://www.ncbi.nlm.nih.gov/pubmed/22271689
http://www.ncbi.nlm.nih.gov/pubmed/22271689
http://emedicine.medscape.com/article/930313-overview
http://www.ncbi.nlm.nih.gov/pubmed/20719352
http://www.ncbi.nlm.nih.gov/pubmed/20719352
http://www.ncbi.nlm.nih.gov/pubmed/18387471
http://www.ncbi.nlm.nih.gov/pubmed/18387471
http://www.ncbi.nlm.nih.gov/pubmed/18387471
http://www.ncbi.nlm.nih.gov/pubmed/22536565
http://www.ncbi.nlm.nih.gov/pubmed/22536565
http://www.ncbi.nlm.nih.gov/pubmed/6859923
http://www.ncbi.nlm.nih.gov/pubmed/6859923
http://www.ncbi.nlm.nih.gov/pubmed/1403518
http://www.ncbi.nlm.nih.gov/pubmed/1403518
http://www.ncbi.nlm.nih.gov/pubmed/1403518
http://www.ncbi.nlm.nih.gov/pubmed/2218883
http://www.ncbi.nlm.nih.gov/pubmed/2218883
http://www.ncbi.nlm.nih.gov/pubmed/2218883
http://www.ncbi.nlm.nih.gov/pubmed/24355451
http://www.ncbi.nlm.nih.gov/pubmed/24355451
http://www.ncbi.nlm.nih.gov/pubmed/23163993
http://www.ncbi.nlm.nih.gov/pubmed/23163993
http://www.ncbi.nlm.nih.gov/pubmed/19756654
http://www.ncbi.nlm.nih.gov/pubmed/19756654
http://www.ncbi.nlm.nih.gov/pubmed/19756654
http://www.ncbi.nlm.nih.gov/pubmed/18071717
http://www.ncbi.nlm.nih.gov/pubmed/18071717

	Title
	Abstract
	Introduction
	Case Report
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2

