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 CASE REPORT 
Abdominal heterotaxy syndrome with annular pancreas, 
adhesive bands, and internal herniation: A rare case 
managed at a tertiary hospital in Lilongwe, Malawi

Abstract
Heterotaxy syndrome is a disorder of embryonic development resulting in anomalous thoracoabdominal organ determination 
of the left–right axis. It presents with cardiac and extracardiac abnormalities associated with significant morbidity and mortality. 
We managed a 3-year-and-5-month-old boy with heterotaxy, who presented with bilious emesis, abdominal pain, distension, 
and obstipation. After resuscitation and nasogastric tube placement, an upright abdominal x-ray revealed a distended, right-sid-
ed stomach with an air–fluid level. Exploratory laparotomy confirmed this finding and revealed a midline liver, left-sided gall-
bladder, shortened large bowel, and internal herniation. Initial surgery reduced the small bowel and pexyed the large bowel to 
the right. The patient presented with obstructive symptoms 14 days after discharge, requiring a duodenojejunostomy to bypass 
an annular pancreas. Heterotaxy is a rare condition with variable anatomical presentations that may cause obstructive symp-
toms, often requiring surgical intervention. These cases can be complex, especially due to the potential for multiple coexisting 
sources of obstruction.
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Introduction

Heterotaxy syndrome is a disorder of embryonic de-
velopment resulting in anomalous thoracoabdomi-

nal organ determination of the left-right axis.[1] The clini-
cal manifestations of heterotaxy syndrome include cardiac 
and extracardiac abnormalities.[2] Much of the literature on 
heterotaxy syndrome focuses on the cardiac sequelae, given 
the potentially life-threatening nature of the cardiac defects 
and the potential need for immediate, complex medical and 
surgical care.[3],[4] Extracardiac manifestations contribute 
significantly to morbidity and mortality and occur in a con-
siderable percentage of heterotaxy syndrome patients.[5] 
Recent publications concerning the extracardiac features of 
heterotaxy syndrome have attempted to further character-
ize the syndrome and prepare physicians for its treatment or 
surgical management.

A subset of the literature focuses on the intra-abdominal 
extracardiac manifestations of heterotaxy syndrome. This 
literature has described asplenia, polysplenia, midline liver, 
extrahepatic biliary atresia and hypoplasia, pancreatic ab-
normalities, oesophageal atresia, hiatal and diaphragmatic 
hernias, right-sided stomach, bowel atresia, and malrotation 
of the intestine.[1],[6]-[9] These abdominal abnormalities 

can be asymptomatic or present with obstructive symptoms, 
oral intolerance, or abdominal discomfort. These symptoms 
depend, in part, on the degree and type of anatomic abnor-
mality. There is an active effort to characterize the appropri-
ate approaches for screening, operating, and managing the 
abdominal manifestations of heterotaxy syndrome.[10]-[12].

We report a case of heterotaxy syndrome that consisted 
exclusively of abdominal manifestations presenting as ob-
struction and requiring complex surgical care. This article 
reviews the presentation, management, and surgical consid-
erations of abdominal heterotaxy syndrome in the context of 
intestinal obstruction.

Case presentation
Initial encounter
A 3-year-and-5-month-old Malawian boy was referred to 
our tertiary care centre from a district hospital after 3 days 
of bilious, projectile emesis (approximately 6 episodes per 
day after oral intake), 4 days of obstipation, generalized ab-
dominal pain, and abdominal distension. The patient was 
born via uncomplicated, spontaneous vaginal delivery to 
a 25-year-old mother who attended 5 antenatal care visits 
and took antenatal supplements and medications. He cried 
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upon delivery, was able to breastfeed shortly after delivery, 
and exhibited no birth defects. He went on to achieve normal 
developmental milestones and receive all immunizations 
on time. At 2 years and 8 months of age, he was admitted 
for tonic-clonic seizures in the context of a severe malaria 
infection. The child had not previously undergone any 
surgical procedures.

The patient’s family history was significant only for asth-
ma and hypertension.

When the patient presented to this tertiary care centre, 
there was no history of fever or jaundice. The patient was 
afebrile, tachycardic, and normotensive. On examination, 
he was lethargic with muscle wasting (weight of 14 kg, 
25th percentile). His abdomen was distended with tender-
ness across all 4 quadrants. There was no rebound tender-
ness or guarding, bowel sounds were normal, and the rectal 
vault was empty.

Initial management
After resuscitation and nasogastric tube placement, he un-
derwent an upright abdominal x-ray that revealed a distend-
ed, right-sided stomach with an air–fluid level (Figure 1). 
There were no echocardiographic abnormalities. The deci-
sion was made to proceed with an exploratory laparotomy. 
There were several pertinent intraoperative findings. These 
included an obstruction at the duodenojejunal junction sec-
ondary to adhesive bands, a proximal jejunal haematoma, 
an internal herniation of the small bowel behind the duo-
denum, a right-sided stomach, midline liver, and left-sided 
gallbladder (Figure 2). Extensive adhesiolysis was performed 
to release the bands, the small bowel was reduced, and the 

large bowel was pexyed to the right abdominal wall to restore 
its correct anatomic position. The patient’s postoperative 
course was unremarkable, and he progressed appropriately, 
tolerating a diet after 24 hours and passing flatus on postop-
erative day 4. Following this uneventful recovery, the patient 
was discharged.

Second encounter
After 14 days, the patient returned to the emergency de-
partment with projectile, bilious emesis. The patient had 
been vomiting for 3 days (2-4 times per day after ingestion 
of food). The emesis was accompanied by severe left lower 
quadrant abdominal pain that was relieved by squatting. 
The patient complained of constipation, averaging 1 stool 
every 3 days.

On examination, he was alert and afebrile, with a nor-
mal heart rate. However, his weight had dropped from 14 
kg to 12.5 kg. His abdomen was slightly distended, soft, 
and nontender. The previous incision site had healed. His 
full blood count and basic metabolic panel were notable for 

Figure 1. An erect x-ray revealed a right-sided 
gastric bubble, which was confirmed by nasogastric 
intubation.

Figure 2. (A) A right-sided stomach and (B) adhesive 
bands were observed intraoperatively.

A

B
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anaemia (haemoglobin, 10.9 g/dL), hyponatraemia (sodi-
um, 125 mmol/L), hypokalaemia (potassium, 2.6 mmol/L), 
and hypochloraemia (chloride 76 mmol/L). An abdominal 
series showed an enlarged right-sided gastric bubble and 
air–fluid levels in the stomach (Figure 3). A contrast study 

raised concerns for a proximal small bowel obstruction, as 
the contrast medium did not progress beyond the stomach 
after 10 minutes.

Secondary intervention
The patient underwent a second exploratory laparotomy, 
where the previously noted anatomical variants were noted 
(Figure 2), including an enlarged right-sided stomach, mid-
line liver, left-sided gallbladder, and a left-sided duodenoje-
junal junction with a broad mesentery. Additionally, a short-
ened large bowel, a small right spleen, and a right-positioned 
pancreatic tail were observed. A significant finding during 
this operation was the presence of an annular pancreas en-
circling and possibly obstructing the duodenum (Figure 
4). To address these issues, adhesions were lysed, and the 
shortened large bowel was repositioned to the right side of 
the abdomen, with the caecum situated in the right upper 
quadrant. The procedure was completed with the construc-
tion of a single-layer duodenojejunostomy using 4-0 PDS 
(polydioxanone sutures).

Outcomes
Postoperatively, the patient was admitted to the paediatric 
high-dependency unit. His immediate postoperative course 
was characterized by poor urine output (<0.5 mL/kg/h) and 
suboptimal oxygen saturation levels (approximately 80%). 
After 72 hours, oxygen saturation and urine output normal-
ized, and the child was transferred to the general ward. The 
patient received maintenance intravenous fluids for the first 
4 days, then started sips of oral rehydration solution. He pro-
gressed to clear liquids and eventually a full diet. The child 
was discharged with scheduled follow-up in the paediatric 
surgery clinic. At the 2-month visit, the patient was doing 
well and had gained weight.

Discussion
Increasingly, physicians are attempting to diagnose hetero-
taxy syndrome in the prenatal setting via ultrasonographic 
detection and characterization of cardiac abnormalities.[13] 
Early detection, in turn, assists in the appropriate provision 
of prenatal counselling and timely medical care during the 
neonatal period. However, there has been evidence that het-
erotaxy syndrome may occur with exclusively abdominal 

Figure 3. An abdominal series demonstrated significant gastric distension.
The results at 0, 2, 5, and 10 minutes are pictured without any passage of contrast to the small bowel, suggesting a proximal obstruction.

Figure 4. The patient’s anatomic anomalies included 
a midline liver, right-sided stomach, left-sided 
gallbladder, diminutive spleen, annular pancreas, 
adhesive bands, widened mesentery, and short 
colon.

http://journal.cosecsa.org/
http://journal.cosecsa.org/


4 EAST and CENTRAL AFRICAN Journal of Surgery | UNCORRECTED PROOF | IN PRESS journal.cosecsa.org

Lilongwe, Malawi: Abdominal heterotaxy syndrome
Case Report

[PAGE NUMBERS NOT FOR CITATION PURPOSES]

5. Lim JS, McCrindle BW, Smallhorn JF, et al. Clinical 
features, management, and outcome of children with 
fetal and postnatal diagnoses of isomerism syndromes. 
Circulation. 2005;112(16):2454-2461. doi:10.1161/
CIRCULATIONAHA.105.552364 [View Article] [PubMed]

6. Flor-de-Lima F, Vilan A, Pissarra S, et al. Heterotaxy syndrome with 
esophageal atresia. J Pediatr. 2015;166(4):1089. doi:10.1016/j.
jpeds.2014.12.038 [View Article] [PubMed]

7. Brahmbhatt P, Barad B, Panchal M, Bhavsar V, Atif S, Klosterman L. 
Left-sided liver and right sided Polysplenia: a 77-year-old patient 
with hetrotaxy syndrome. Tenn Med. 2014;107(1):35-36. [PubMed]

8. Ahmad S. Polysplenia syndrome associated with heterotaxy of 
abdominal viscera and type IV intestinal atresias. J Neonatal Surg. 
2012;1(3):45. [PubMed]

9. Tawfik AM, Batouty NM, Zaky MM, Eladalany MA, Elmokadem AH. 
Polysplenia syndrome: a review of the relationship with viscero-
atrial situs and the spectrum of extra-cardiac anomalies. Surg 
Radiol Anat. 2013;35(8):647-653. doi:10.1007/s00276-013-1100-x 
[View Article] [PubMed]

10. Abbas PI, Dickerson HA, Wesson DE. Evaluating a management 
strategy for malrotation in heterotaxy patients. J Pediatr 
Surg. 2016;51(5):859-862. doi:10.1016/j.jpedsurg.2016.02.037 
[View Article] [PubMed]

11. Bakir M, Bilgic A, Ozmen M, Cağlar M. The value of radionuclide 
splenic scanning in the evaluation of asplenia in patients 
with heterotaxy. Pediatr Radiol. 1994;24(1):25-28. doi:10.1007/
BF02017654 [View Article] [PubMed]

12. Choi M, Borenstein SH, Hornberger L, Langer JC. Heterotaxia 
syndrome: the role of screening for intestinal rotation 
abnormalities. Arch Dis Child. 2005;90(8):813-815. doi:10.1136/
adc.2004.067504 [View Article] [PubMed]

13. Buca DIP, Khalil A, Rizzo G, et al. Outcome of prenatally diagnosed 
fetal heterotaxy: systematic review and meta-analysis. Ultrasound 
Obstet Gynecol. 2018;51(3):323-330. doi:10.1002/uog.17546 
[View Article] [PubMed]

14. Lovell J, Sivakumar J, Wijeratne S. Incidental abdominal 
heterotaxy syndrome. ANZ J Surg. 2020;90(5):911-912. 
doi:10.1111/ans.15406 [View Article] [PubMed]

15. Arcus C, Sennaiyan U, Trivedi A, Alahakoon TI. Antenatal 
ultrasound diagnosis of small bowel non-rotation in complex 
left isomerism: a case report. Int J Surg Case Rep. 2019;56:32-36. 
doi:10.1016/j.ijscr.2018.11.069 [View Article] [PubMed]

16. Cullis PS, Siminas S, Salim A, Johnson R, Losty PD. Heterotaxy and 
intestinal rotation anomalies: 20 years experience at a UK regional 
paediatric surgery centre. Pediatr Surg Int. 2015;31(12):1127-1131. 
doi:10.1007/s00383-015-3755-3 [View Article] [PubMed]

17. Cullis PS, Siminas S, Losty PD. Is screening of intestinal 
foregut anatomy in heterotaxy patients really necessary? 
A systematic review in search of the evidence. Ann Surg. 
2016;264(6):1156-1161. doi:10.1097/SLA.0000000000001563 
[View Article] [PubMed]

18. Elder CT, Metzger R, Arrington C, Rollins M, Scaife E. The role of 
screening and prophylactic surgery for malrotation in heterotaxy 
patients. J Pediatr Surg. 2014;49(12):1746-1748. doi:10.1016/j.
jpedsurg.2014.09.007 [View Article] [PubMed]

Peer reviewed

Competing interests: None declared

Received: 3 May 2022 • Revised: 26 Nov 2022

Accepted: 24 Jan 2023 • Published: 29 Apr 2024

Cite this article as: Phiri H, Sherif YA, Jagot O, Bansal S, Nandi B. Abdominal 
heterotaxy syndrome with annular pancreas, adhesive bands, and internal 
herniation: a rare case managed at a tertiary hospital in Lilongwe, Malawi. East 
Cent Afr J Surg. Published online April 29, 2024. doi:10.4314/ecajs.v28i2.4

© H. Phiri et al. This is an open-access article distributed under the terms of 
the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original 
author and source are properly cited. To view a copy of the license, visit 
http://creativecommons.org/licenses/by/4.0/.

manifestations.[14] In this particular case, the patient had 
no stigmata of cardiac abnormalities on physical examina-
tion, x-ray, or echocardiogram. He exhibited only abdominal 
manifestations of the syndrome, including an enlarged right-
sided stomach, midline liver, left-sided gallbladder, left-sided 
duodenum, left-sided duodenojejunal junction, broad small 
bowel mesentery, shortened large bowel, small spleen, and 
small pancreas. Abdominal heterotaxy syndrome, therefore, 
requires the paediatrician and the paediatric surgeon to be 
mindful of certain practice-based considerations.

These considerations may include basic changes, such as 
the inclusion of heterotaxy syndrome in the differential di-
agnosis when a patient presents with bowel obstruction, re-
gardless of the age of presentation. However, more profound 
implications exist. For example, exclusively abdominal 
manifestations of heterotaxy syndrome in a resource-limited 
setting may influence the time to diagnosis and early perfor-
mance of surgical treatment. Antenatal ultrasonography may 
be used as a screening tool to examine the abdominal organ 
arrangement.[15] However, there is much debate around 
the necessity of screening patients for abdominal manifesta-
tions of heterotaxy and the subsequent decision to operate if 
any abnormalities are found.[12],[16]-[18] These choices in 
clinical practice are particularly important because, as illus-
trated by this case, heterotaxy syndrome can lead to multi-
ple sources of intra-abdominal bowel obstruction, including 
Ladd’s bands, annular pancreas, malrotation, and herniation 
of the bowel.

Conclusions
Heterotaxy syndrome is a rare condition with a spectrum of 
presentations and anatomical variations. It is important for 
the paediatrician and the paediatric surgeon to be mindful 
of the abdominal manifestations of heterotaxy syndrome as 
they will guide their screening, surgical, and overall man-
agement practices. These practice-based considerations are 
particularly important given the multiple possible causes 
of bowel obstruction and the potential for recurrent pres-
entations. Reoperation on these patients can be challeng-
ing, especially for surgeons not experienced with congenital 
bowel malposition.

Acknowledgements: The authors thank Scott Holmes, CMI (Michael 
E. DeBakey Department of Surgery, Baylor College of Medicine) for his 
illustration work in the preparation of this manuscript.

References
1. Shiraishi I, Ichikawa H. Human heterotaxy syndrome – from 

molecular genetics to clinical features, management, and 
prognosis. Circ J. 2012;76(9):2066-2075. doi:10.1253/circj.cj-12-
0957 [View Article] [PubMed]

2. Mishra S. Cardiac and non-cardiac abnormalities in heterotaxy 
syndrome. Indian J Pediatr. 2015;82(12):1135-1146. doi:10.1007/
s12098-015-1925-x [View Article] [PubMed]

3. Wang X, Shi Y, Zeng S, et al. Comparing levocardia and 
dextrocardia in fetuses with heterotaxy syndrome: prenatal 
features, clinical significance and outcomes. BMC Pregnancy 
Childbirth. 2017;17(1):393. doi:10.1186/s12884-017-1579-y 
[View Article] [PubMed]

4. Ozawa Y, Asakai H, Shiraga K, et al. Cardiac rhythm disturbances 
in heterotaxy syndrome. Pediatr Cardiol. 2019;40(5):909-913. 
doi:10.1007/s00246-019-02087-2 [View Article] [PubMed]

http://journal.cosecsa.org/
http://journal.cosecsa.org/
https://doi.org/10.1161/circulationaha.105.552364
https://pubmed.ncbi.nlm.nih.gov/16216960/
https://doi.org/10.1016/j.jpeds.2014.12.038
https://pubmed.ncbi.nlm.nih.gov/25648294/
https://pubmed.ncbi.nlm.nih.gov/24592618/
https://pubmed.ncbi.nlm.nih.gov/26023404/
https://doi.org/10.1007/s00276-013-1100-x
https://pubmed.ncbi.nlm.nih.gov/23508931/
https://doi.org/10.1016/j.jpedsurg.2016.02.037
https://pubmed.ncbi.nlm.nih.gov/26968699/
https://doi.org/10.1007/bf02017654
https://pubmed.ncbi.nlm.nih.gov/8008489/
https://doi.org/10.1136/adc.2004.067504
https://pubmed.ncbi.nlm.nih.gov/15890694/
https://doi.org/10.1002/uog.17546
https://pubmed.ncbi.nlm.nih.gov/28603940/
https://doi.org/10.1111/ans.15406
https://pubmed.ncbi.nlm.nih.gov/31478322/
https://doi.org/10.1016/j.ijscr.2018.11.069
https://pubmed.ncbi.nlm.nih.gov/30822676/
https://doi.org/10.1007/s00383-015-3755-3
https://pubmed.ncbi.nlm.nih.gov/26243388/
https://doi.org/10.1097/sla.0000000000001563
https://pubmed.ncbi.nlm.nih.gov/26704743/
https://doi.org/10.1016/j.jpedsurg.2014.09.007
https://pubmed.ncbi.nlm.nih.gov/25487475/
https://doi.org/10.4314/ecajs.v28i2.4
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1253/circj.cj-12-0957
https://pubmed.ncbi.nlm.nih.gov/22864291/
https://doi.org/10.1007/s12098-015-1925-x
https://pubmed.ncbi.nlm.nih.gov/26612104/
https://doi.org/10.1186/s12884-017-1579-y
https://pubmed.ncbi.nlm.nih.gov/29169330/
https://doi.org/10.1007/s00246-019-02087-2
https://pubmed.ncbi.nlm.nih.gov/30877320/

